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Special Cabinet
Tuesday, 22nd January, 2019
at 10.00 am

PLEASE NOTE TIME AND VENUE OF MEETING

Southampton Guildhall, Civic Centre - 
Civic Centre

This meeting is open to the public

Members

Leader and Clean Growth & Development – 
Councillor Hammond
Adult Care - Councillor Fielker
Aspiration, Schools & Lifelong Learning – 
Councillor Paffey
Children & Families - Councillor Jordan
Community Wellbeing – Councillor Shields
Finance & Customer Experience - Councillor Chaloner
Green City – Councillor Leggett
Homes & Culture - Councillor Kaur
Transport & Public Realm - Councillor Rayment

(QUORUM – 3)

Contacts
Cabinet Administrator
Claire Heather
Tel. 023 8083 2412
Email: claire.heather@southampton.gov.uk 

Director of Legal and Governance
Richard Ivory
Tel: 023 8083 2794
Email: richard.ivory@southampton.gov.uk 
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BACKGROUND AND RELEVANT INFORMATION

The Role of the Executive
The Cabinet and individual Cabinet Members 
make executive decisions relating to services 
provided by the Council, except for those 
matters which are reserved for decision by the 
full Council and planning and licensing matters 
which are dealt with by specialist regulatory 
panels.

Executive Functions
The specific functions for which the Cabinet and 
individual Cabinet Members are responsible are 
contained in Part 3 of the Council’s Constitution. 
Copies of the Constitution are available on 
request or from the City Council website, 
www.southampton.gov.uk 

The Forward Plan
The Forward Plan is published on a monthly 
basis and provides details of all the key 
executive decisions to be made in the four 
month period following its publication. The 
Forward Plan is available on request or on the 
Southampton City Council website, 
www.southampton.gov.uk 

Key Decisions
A Key Decision is an Executive Decision that is 
likely to have a significant:

 financial impact (£500,000 or more) 
 impact on two or more wards
 impact on an identifiable community

Implementation of Decisions 
Any Executive Decision may be “called-in” as 
part of the Council’s Overview and Scrutiny 
function for review and scrutiny.  The relevant 
Overview and Scrutiny Panel may ask the 
Executive to reconsider a decision, but does not 
have the power to change the decision 
themselves.

Mobile Telephones – Please switch your 
mobile telephones to silent whilst in the meeting. 

Procedure / Public Representations
At the discretion of the Chair, members of the 
public may address the meeting on any report 
included on the agenda in which they have a 
relevant interest. Any member of the public 
wishing to address the meeting should advise 
the Democratic Support Officer (DSO) whose 
contact details are on the front sheet of the 
agenda.

Use of Social Media
The Council supports the video or audio 
recording of meetings open to the public, for 
either live or subsequent broadcast. However, if, 
in the Chair’s opinion, a person filming or 
recording a meeting or taking photographs is 
interrupting proceedings or causing a 
disturbance, under the Council’s Standing 
Orders the person can be ordered to stop their 
activity, or to leave the meeting.
By entering the meeting room you are 
consenting to being recorded and to the use of 
those images and recordings for broadcasting 
and or/training purposes. The meeting may be 
recorded by the press or members of the public.
Any person or organisation filming, recording or 
broadcasting any meeting of the Council is 
responsible for any claims or other liability 
resulting from them doing so. Details of the 
Council’s Guidance on the recording of meetings 
is available on the Council’s website.

The Southampton City Council Strategy (2016-
2020) is a key document and sets out the four 
key outcomes that make up our vision.

 Southampton has strong and sustainable 
economic growth

 Children and young people get a good 
start in life 

Fire Procedure – In the event of a fire or other 
emergency, a continuous alarm will sound and 
you will be advised, by officers of the Council, of 
what action to take.
Smoking policy – The Council operates a no-
smoking policy in all civic buildings.
Access – Access is available for disabled 
people.  Please contact the Cabinet 
Administrator who will help to make any 
necessary arrangements. 

Municipal Year Dates  (Tuesdays)
2018 2019
19 June 15 January 
17 July 12 February  

(Budget)
21 August 19 February
18 September 19 March 
16 October 16 April 
20 November
18 December 

 People in Southampton live safe, 
healthy, independent lives

 Southampton is an attractive modern 
City, where people are proud to live and 
work

http://www.southampton.gov.uk/
http://www.southampton.gov.uk/
http://www.southampton.gov.uk/Images/Council-strategy-2016-20_tcm63-387729.pdf
http://www.southampton.gov.uk/Images/Council-strategy-2016-20_tcm63-387729.pdf
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CONDUCT OF MEETING

TERMS OF REFERENCE 
The terms of reference of the Cabinet, and its 
Executive Members, are set out in Part 3 of the 
Council’s Constitution.

BUSINESS TO BE DISCUSSED
Only those items listed on the attached 
agenda may be considered at this meeting.

RULES OF PROCEDURE
The meeting is governed by the Executive 
Procedure Rules as set out in Part 4 of the Council’s 
Constitution.

QUORUM
The minimum number of appointed Members 
required to be in attendance to hold the 
meeting is 3.

DISCLOSURE OF INTERESTS
Members are required to disclose, in accordance with the Members’ Code of Conduct, both the 
existence and nature of any “Disclosable Pecuniary Interest” or “Other Interest” they may have in 
relation to matters for consideration on this Agenda.
DISCLOSABLE PECUNIARY INTERESTS
A Member must regard himself or herself as having a Disclosable Pecuniary Interest in any matter 
that they or their spouse, partner, a person they are living with as husband or wife, or a person with 
whom they are living as if they were a civil partner in relation to: 
(i) Any employment, office, trade, profession or vocation carried on for profit or gain.
(ii) Sponsorship:
Any payment or provision of any other financial benefit (other than from Southampton City Council) 
made or provided within the relevant period in respect of any expense incurred by you in carrying 
out duties as a member, or towards your election expenses. This includes any payment or financial 
benefit from a trade union within the meaning of the Trade Union and Labour Relations 
(Consolidation) Act 1992.
(iii) Any contract which is made between you / your spouse etc (or a body in which the you / your 
spouse etc has a beneficial interest) and Southampton City Council under which goods or services 
are to be provided or works are to be executed, and which has not been fully discharged.
(iv) Any beneficial interest in land which is within the area of Southampton.
(v) Any license (held alone or jointly with others) to occupy land in the area of Southampton for a 
month or longer.
(vi) Any tenancy where (to your knowledge) the landlord is Southampton City Council and the tenant 
is a body in which you / your spouse etc has a beneficial interests.
(vii) Any beneficial interest in securities of a body where that body (to your knowledge) has a place 
of business or land in the area of Southampton, and either:

a) the total nominal value of the securities exceeds £25,000 or one hundredth of the total 
issued share capital of that body, or

b) if the share capital of that body is of more than one class, the total nominal value of the 
shares of any one class in which you / your spouse etc has a beneficial interest that exceeds 
one hundredth of the total issued share capital of that class.

Other Interests
A Member must regard himself or herself as having an, ‘Other Interest’ in any membership of, or  
occupation of a position of general control or management in:
Any body to which they  have been appointed or nominated by Southampton City Council
Any public authority or body exercising functions of a public nature
Any body directed to charitable purposes
Any body whose principal purpose includes the influence of public opinion or policy
Principles of Decision Making
All decisions of the Council will be made in accordance with the following principles:-
 proportionality (i.e. the action must be proportionate to the desired outcome);
 due consultation and the taking of professional advice from officers;
 respect for human rights;
 a presumption in favour of openness, accountability and transparency;
 setting out what options have been considered;
 setting out reasons for the decision; and
 clarity of aims and desired outcomes.
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In exercising discretion, the decision maker must:
 understand the law that regulates the decision making power and gives effect to it.  The 

decision-maker must direct itself properly in law;
 take into account all relevant matters (those matters which the law requires the authority as a 

matter of legal obligation to take into account);
 leave out of account irrelevant considerations;
 act for a proper purpose, exercising its powers for the public good;
 not reach a decision which no authority acting reasonably could reach, (also known as the 

“rationality” or “taking leave of your senses” principle);
 comply with the rule that local government finance is to be conducted on an annual basis.  Save 

to the extent authorised by Parliament, ‘live now, pay later’ and forward funding are unlawful; 
and

 act with procedural propriety in accordance with the rules of fairness.
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AGENDA

1  APOLOGIES    

To receive any apologies.

2  DISCLOSURE OF PERSONAL AND PECUNIARY INTERESTS    

In accordance with the Localism Act 2011, and the Council’s Code of Conduct, 
Members to disclose any personal or pecuniary interests in any matter included on the 
agenda for this meeting.

EXECUTIVE BUSINESS

3  STATEMENT FROM THE LEADER    

ITEMS FOR DECISION BY CABINET

4  PROPOSED CLEAN AIR ZONE FOR SOUTHAMPTON  (Pages 1 - 958)

To consider the report of the Cabinet Member for Green City seeking approval for the 
content and submission of a local plan to the Secretary of State in order to achieve 
compliance with the EU Ambient Air Quality Directive limits of nitrogen dioxide (NO2) 
within the shortest possible time.

5  GREEN CITY CHARTER  (Pages 959 - 970)

To consider the report of the Cabinet Member for Green City seeking approval to 
introduce a Green City Charter.

Monday, 14 January 2019 Director of Legal and Governance

1
2



This page is intentionally left blank



DECISION-MAKER: CABINET
SUBJECT: PROPOSED CLEAN AIR ZONE FOR SOUTHAMPTON
DATE OF DECISION: 22 JANUARY 2019
REPORT OF: CABINET MEMBER FOR GREEN CITY

CONTACT DETAILS
AUTHOR: Name: Steve Guppy, Service 

Manager, Scientific Services 
Tel: 023 8091 7525

E-mail: Steve.Guppy@southampton.gov.uk
Director Name: Mitch Sanders, Service 

Director, Transactions and 
Universal Services 

Tel: 023 8083 3613

E-mail: Mitch.Sanders@southampton.gov.uk 

STATEMENT OF CONFIDENTIALITY
None 

BRIEF SUMMARY
Southampton City Council (SCC) was one of the first five local authorities in England 
outside of London required to assess the need for a Clean Air Zone and have been 
served a Ministerial Direction requiring a Plan to be submitted to the Secretary of State 
by the 31st January 2019 demonstrating how compliance with EU Ambient Air Quality 
Directive limit for nitrogen dioxide (annual mean 40 µg/m3) will be achieved within the 
shortest possible time. 

New Forest District Council (NFDC) were subsequently identified as also needing to 
undertake the same assessment and have worked in partnership with Southampton City 
Council to ensure legal compliance can be delivered in both areas. The options have 
been derived and assessed in accordance with the Government’s Clean Air Zone 
Framework, the HM Treasury Green Book methodology and have been undertaken with 
technical support from consultants Ricardo and Systra in collaboration with 
government’s Joint Air Quality Unit (JAQU). The work has been funded by JAQU. 

The outcome of the feasibility study concluded that New Forest District Council will 
comply with legal levels by 2019 and additional measures will not deliver this any sooner.

Initial feasibility studies and modelling had indicated the need to consider a charging 
clean air zone under the Transport Act 2000 to achieve compliance in Southampton in 
the shortest possible time. A public consultation was carried out on that basis, the results 
of which informed further studies and modelling. As a result of that additional technical 
work it has now been established that levels of nitrogen dioxide in Southampton will be 
compliant in 2020. A charging scheme could not be introduced any earlier than January 
2020 so will not deliver compliance any sooner.
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The preferred option is to introduce a package of non-charging measures in 2019 to 
mitigate risk of exceedance, increase the likelihood that compliance is achieved before 
2020 and to promote ongoing improvements in air quality. 
The non-charging measures proposed are;

 Offering opportunities for businesses to assess and trial freight consolidation, 
thereby removing HGV trips in the city.

 An accreditation scheme for HGV operators so business can identify those who 
are the least polluting. 

 Introduction of Traffic Regulation Condition that will ensure all operating buses 
meet the highest emission standard.

 Revising taxi licensing conditions to remove the most polluting vehicles.
 Expanding the existing low emission taxi scheme to support taxi operators deliver 

these upgrades.
 Offering a ‘try before you buy scheme’ for taxi operators to experience the 

benefits of an electric taxi for up to 3 months.
 An extension to the existing MyJourney programme to promote active and 

sustainable travel and reduce private vehicle use.
 Port measures including shore side power and preferential charging of the port 

HGV booking scheme.

An economic assessment has been able to demonstrate these measures offer value for 
money according to the net present value. The total cost for delivering these measures 
is £2.9M and the Plan seeks to secure these funds from the government’s Clean Air 
Zone Implementation Fund and Clean Air Fund.  
RECOMMENDATIONS:

(i) To approve the Plan attached as appendices for 
submission to the Secretary of State by the 31st 
January 2019 which proposes a package of non-
charging measures that will mitigate risk of 
exceedance, increase the likelihood that compliance 
is achieved before 2020 and to promote ongoing 
improvements in air quality.

(ii) To delegate authority to the Service Director for 
Transactions & Universal Services to include port 
based measures, namely shore side power and the 
port HGV booking scheme, to the Plan subject to 
securing implementation and funding agreement with 
stakeholders.

(iii) To delegate authority to the Service Director for 
Transactions & Universal Services to take any action 
necessary to finalise the Plan, including making minor 
or consequential amendments following consultation 
with the Leader and Cabinet Member for Green City, 
so that all implementation, delivery and management 
requirements are sufficient enough to satisfy the 
requirements of HM Treasury Green Book 
methodology.
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(iv) To delegate authority to the Service Director for 
Transactions & Universal Services to submit a revised 
Plan to the Secretary of State, following consultation 
with the Leader and Cabinet Member for Green City, 
in the event that the original Plan submitted on the 31st 
January 2019 is rejected.   

(v) To approve the revision of the Clean Air Strategy for 
Southampton 2016-2025 to reflect the outcome of this 
Cabinet decision, the Plan and any other relevant 
progress made since the publication of the original 
strategy in 2016 and to delegate authority to the 
Service Director for Transactions & Universal 
Services to make any amendments to the Strategy 
necessary to give effect to this recommendation.

REASONS FOR REPORT RECOMMENDATIONS
1. Southampton City Council have been issued a Ministerial Direction that 

requires it to undertake a local assessment (feasibility study) of air quality in 
the city, and produce a business case for a Plan to demonstrate how 
compliance with the EU Ambient Air Quality Directive (AAQD) of 40 µg/m3 for 
nitrogen dioxide (NO2) can be achieved in the shortest possible time. This must 
be submitted to the Secretary of State for Environment for approval no later 
than the 31st January 2019.

2. SCC has concluded its feasibility study and can report the findings of its air 
quality technical assessment and economic appraisal. An Outline Business 
Case has been published in support of this paper (appended). This outlines a 
Plan to deliver compliance in the shortest possible time by delivering a Clean 
Air Zone in 2019 consisting of a package of non-charging measures to mitigate 
risk of exceedance, increase the likelihood that compliance is achieved before 
2020 and to promote ongoing improvements in air quality.  

3. In conjunction with NFDC, SCC has undertaken a twelve week consultation 
exercise with neighbouring authorities, local communities and businesses to: 
explain the objectives of the feasibility study, consider the potential health and 
economic impacts; understand any concerns; and assess the need for any 
mitigating actions or identify alternative options for consideration. 

9309 responses were received and have been accounted for in developing the 
Business Case and identifying a preferred option for the Plan that will deliver 
compliance.

4. Significant support for shore side power has been expressed in the consultation 
exercise and has consistently featured in both internal and external 
engagement undertaken throughout the development of the Plan.  The port 
operators (Associated British Ports) have expressed a willingness to facilitate 
its delivery within a short time frame if financial assistance was available.  The 
CAZ feasibility assessment was able to determine that shore side power 
facilities to accommodate 20% of the cruise operations could be deliverable 
within the appropriate timeframes. Similarly, a port HGV booking scheme could 
be delivered promptly.  However, it was concluded that;Page 3



 Both demonstrated no discernible benefit to nitrogen dioxide 
concentrations at EU relevant locations. 

 SCC does not hold the authority or any other mechanisms for 
implementing and ensuring a prompt and effective delivery. 

 No positive net present value of the two port measures was identified.

Nonetheless, Cabinet have requested that, subject to securing suitable 
agreements with the port operators concerning delivery and finance, both shore 
side power and port HGV booking scheme be included in the non-charging 
package as it is considered that both can deliver significant benefits beyond 
achieving nitrogen dioxide compliance and the appetite and opportunity should 
be recognised.

5. Delegated powers have been requested that would allow the Service Director 
for Transactions & Universal Services to submit a revised Plan without 
requesting formal approval from Cabinet.  This will be subject to consultation 
with the Leader and Cabinet Member for Green City and is intended to 
accommodate the prompt resubmission of a Plan in the event that the Secretary 
of State rejects the original.  This delegation is intended to only allow the Plan 
to be reduced in its scope and does not allow any change in the fundamental 
approach.

ALTERNATIVE OPTIONS CONSIDERED AND REJECTED
6. Alternative Option A: Do minimum (i.e. existing measures only) - The feasibility 

study indicates that compliance is likely to be achieved by 2020 at all 
compliance points. So compliance could be achieved without any further action 
and associated costs.

However, the model output reports 40ug/m3 at one location in Northam on the 
A3024 in 2019. This suggests that some prompt intervention in 2019 (i.e. non-
charging measures) could assist in ensuring compliance is delivered sooner.

The Analytical Assurance Statement (AAS), (appended) outlines the main 
limitations, risks, uncertainties associated with the assessment process. 
Sensitivity tests do not suggest unfavourable assumptions will push the model 
results into direct exceedance of the NO2 limit value. The overall model 
uncertainty is reported at 4.7 µg/m3 which indicates that anything over 35 µg/m3 
is at risk of exceedance in 2020. This suggests 5 locations in 2020 could be at 
risk of exceedance if no additional action is taken.

7. Alternative Option B: Introduce a charging Clean Air Zone - A range of charging 
schemes have been appraised and a detailed assessment of a citywide Class 
B (busses, coaches, taxis and HGV) charging Clean Air Zone has been 
undertaken. While this initially was identified as the Council’s preferred option 
based on early studies and modelling, the updated feasibility study has 
concluded that such a scheme could not be delivered any sooner than 2020, 
so is unlikely to deliver compliance any quicker now that the air quality in the 
city is improving more quickly than was first anticipated. Implementation, 
operation and mitigation costs over ten years are calculated at approximately 
£14M and the economic assessment has indicated it would deliver a positive 
net benefit for the same period.
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However, the government’s Clean Air Framework (paragraph 38) expects any 
scheme to only operate until compliance is assured. On that basis a charging 
scheme introduced in accordance with this Framework is likely to operate for 
much less than ten years and would be unlikely to deliver a net benefit.  For 
these reasons it is considered that the Secretary of State is very unlikely to 
approve and fund a charging scheme.

SCC could chose to deliver a charging scheme outside of the government 
requirements placed upon it. Consequently, it would not be eligible for funding 
from either the Clean Air Zone Implementation Fund or Clean Air Fund and 
SCC would need to seek alternative funding. It is unclear what support a 
charging scheme might expect from government if it were pursued on a 
voluntary basis. It is anticipated that some of the backroom functions that might 
otherwise be delivered centrally may represent additional costs if a CAZ was 
being provided outside of a formal CAZ Plan. A full re-appraisal of costs, 
benefits and the project timeline would need to be undertaken if this were to be 
pursued.

Additional improvements in air quality could be delivered initially by a charging 
Clean Air Zone, but ongoing benefits would be limited as the road fleet shifts 
over the next couple of years towards compliance with CAZ standards.

8. Alternative Option C: Introduce a wider range of non-charging measures - The 
feasibility study has identified those measures considered as being effective in 
supporting the primary objective to bring about compliance with EU Ambient 
Air Quality Directive limits for nitrogen dioxide (NO2) within the shortest possible 
time. A “long list” of non-charging measures was developed as part of the 
process and the short list of measures was selected on the basis of;

 CAZ framework consistency – Is the option consistent with the 
governments CAZ Framework?

 Distributional impacts – Are there adverse impacts on specific groups? 
 Value for money – Does the option represent good value for money? 
 Strategic fit – Does the option support the council’s strategies? 
 Achievability – Southampton City Council’s ability to deliver the 

proposed changes, both implementation of solution and ongoing 
management of solution. 

 Deliverability – The markets ability to deliver the proposed solution, in 
terms of product and services provision.

 Affordability – Southampton City Council’s ability to afford the proposed 
solution, both in terms of capital expenditure and revenue to maintain 
solution.

 Eliminate, reduce or mitigate unintended adverse consequences – 
Does the option eliminate, reduce or mitigate unintended adverse 
consequences? For example worsening air quality in areas of the city 
due to traffic diversion or negative economic impacts. 

 Flexibility – The adaptability of the option to meet the potential changes 
requirements from the option as the CAZ develops.

 Evidence Base - Availability of existing supporting evidence for this 
option that demonstrates its viability, or ability to assess it through 
transport and air quality modelling.
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Examples are provided in the Options Appraisal Report (appended).

DETAIL (Including consultation carried out)
9. In 2015, Defra published its Air Quality Plan for Nitrogen Dioxide (NO2) in the 

UK. Defra reported that the national Pollution Climate Mapping (PCM) model 
indicated that an exceedance of the EU Ambient Air Quality Directive level 
for nitrogen dioxide would persist at locations in Southampton beyond 
2023. Consequently Southampton was identified as one of five cities needing 
to deliver compliance by introducing a Class B Clean Air Zone for buses, 
coaches, taxis and HGV, and legislation would be passed to this effect. In May 
2016 the Joint Air Quality Unit (JAQU) was established to deliver the national 
nitrogen dioxide plan.  Hosted by Defra, the team comprised of staff in Defra 
and DfT as well as the close involvement of a number of other government 
departments and delivery bodies.  Direct links with officers in local authorities 
were established and JAQU were charged with the responsibility to provide 
guidance to assist in the delivery of local plans.

10. A Clean Air Zone framework was subsequently published in May 2017 by Defra 
outlining the principles for the operation of Clean Air Zones in England. It 
provides the expected approach to be taken by local authorities when 
implementing and operating a Clean Air Zone. 

11. In July 2017, the national nitrogen dioxide plan was revised and  Southampton 
City Council were instead of being mandated to introduce a charging CAZ were 
required to undertake an assessment to determine what measures would be 
required to ensure compliance with the legal limit value for nitrogen dioxide in 
its area in the shortest possible time. 

12. The UK Government has committed to funding the studies for plans to bring 
about compliance with legal NO2 objectives in the shortest possible time. 
These feasibilities studies recommend a preferred option for implementation 
that achieves this objective. In Spring 2018, UK Government announced its 
commitment for funding the introduction of the plans through the 
Implementation Fund (£255m). An additional Clean Air Fund (£220m) was 
also introduced to support and mitigate the plans, totalling £475m. 

13. SCC have received a Ministerial Direction (appended) which required the 
Council to deliver a full business case to the Secretary of State by 15th 
September 2018.  The business case was to set out detailed proposals for a 
scheme (the Plan) which is the authority’s preferred measure to deliver 
compliance in the shortest possible time and was to be developed in 
accordance with HM Treasury’s Green Book: Appraisal and Evaluation in 
Central Government.

14. New Forest District Council (NFDC) was identified in the 2017 national plan as 
a “second tier” authority also required to undertake an assessment to establish 
how to bring about compliance. The exceedance identified in NFDC was 
confirmed as an extension to the same exceedance identified in Southampton, 
namely along the A35/A33 between Totton and Freemantle. 

To ensure consistency and effective delivery of their respective duties NFDC 
and SCC agreed to conduct their assessments collaboratively. This included 
joint technical assessments, stakeholder engagements and formal 
consultation. A Memorandum of Understanding* to this effect was established 
in March 2018. A copy is appended. 
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15. Work on the Business Case began in late 2016.  The primary objective being 
to identify a scheme that will deliver compliance with EU AAQD NO2 limit in the 
shortest possible time. Initial stakeholder engagement and technical 
assessments were conducted between December 2016 and June 2018. 

16. The Clean Air Zone Framework requires Local Authorities to undertake 
extensive engagement and consultation with neighbouring authorities, local 
communities and businesses to: 

 explain the aims, including the potential health and economic benefits;
 understand any concerns; and 
 assess the need for any mitigating actions or identify alternative options 

for consideration. 
17. SCC & NFDC conducted a joint public consultation exercise from the 21st June 

2018 the 13th September 2018. The consideration of a charging CAZ was a 
significant issue for the city and the need to conduct a 12 week consultation 
was one reason why it was not possible to meet the deadline of the 15th 
September 2018 in the first Ministerial Direction. The additional technical 
assessment work that would also be required following consultation and the 
council’s decision making process also meant that the September deadline 
which had been set without any agreement with SCC was unachievable. 
Representations were made to government but any extension of the deadline 
was refused.

18. To assist in the technical assessments Systra and Ricardo were commissioned 
to deliver transport modelling and air quality modelling respectively. Ricardo 
were also commissioned to undertake the economic appraisal.

19. Transport Model Methodology
The full transport modelling methodology is included in the T3 Transport 
Modelling Methodology (appended). Systra have developed a Sub-Regional 
Transport Model (SRTM) on behalf of Solent Transport to support a wide 
ranging set of interventions across the region, such as forecasting changes in 
travel demand, public transport use, and testing impacts of transport policies 
and interventions.

20. Air Quality Model Methodology
The full air quality methodology report and, the results of the air quality 
modelling are appended. 
Ricardo have undertaken air quality modelling using the RapidAir model. The 
local model obtains a finer resolution of nitrogen dioxide concentrations in 
Southampton in comparison to the national Pollution Climate Mapping model 
(PCM). The RapidAir model enables a 1m resolution therefore modelled results 
can be extracted at receptor points anywhere on each of the 1m model output 
grid. 
The local model output provides NO2 concentrations for the base year (2015) 
and projects the pollutant concentrations at the same locations in 2020. The 
local model therefore provides details of any non-compliant locations within 
Southampton in 2020. The local model is also able to take into account any 
additional measures to determine if the air quality compliance will be met or 
brought forward at particular locations through interventions (i.e. the Clean Air 
Zone).
Local parameters (model inputs) were also used to establish the local model. 
These include; 
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 Local fleet composition (i.e. bus, coach, heavy goods vehicle, light 
goods vehicle, private car, motorcycle taxi and private hire) informed by 
an ANPR survey of vehicles in Southampton and the associated 
emission standards of vehicles, vehicle numbers (as annual average 
daily traffic AADT), vehicle speeds, fuel use/type and euro standard 
classification of vehicles.

 Other sources of emissions in Southampton including Southampton Port 
(vessels and port activity), industrial emissions including Marchwood 
Power Station and waste incineration plant in the New Forest. Local rail 
emissions were also included. 

 Local weather data.

The local air quality model is validated with monitoring data collected by SCC 
from nitrogen dioxide diffusion tubes and automatic monitoring stations across 
the city.

Assumptions for the transport and air quality model future projection (i.e. 
situation in 2020) were based on the principle that they would best reflect the 
most likely situation.

The model provides results for the annual mean NO2 concentrations at EU 
AAQD relevant locations in Southampton. It extends to other roads that are the 
responsibility of Hampshire County Council in neighbouring authorities and the 
Strategic Road Network (SRN) managed by Highways England including the 
M271, M27 and M3. The assessment extended to these areas to determine the 
impact of the scheme more widely. 

21. The technical assessment supporting the consultation concluded that if no 
additional measures were taken the NFDC area was likely to achieve 
compliance by 2019 and no further action was warranted to ensure this. 
Southampton would likely experience exceedances of the legal limit value after 
2019. Consequently some actions was required to accelerate the improvement 
of nitrogen dioxide concentrations in the city.  For the purpose of the 
consultation exercise and based on early modelling of outcomes the preferred 
option for achieving this was identified as a city wide Class B Clean Air Zone 
imposing charges on buses, coaches, taxis, private hire and heavy goods 
vehicles entering the zone.

22. The response to the Clean Air Zone consultation was unprecedented with 
9,309 responses received.  The consultation report setting out the detailed 
analysis of those responses was published on the 3rd December 2018. The 
Consultation report is appended and the full file of consultation responses is 
contained within the Background Papers to this report.

23. In response to the information received from the consultation exercise and 
otherwise made available since the original feasibility study, the technical 
assessments were reviewed as follows:
Transport Model

 An updated version of the version of the SRTM has been used 
 Updated coding of the Redbridge roundabout to account for the current 

confirmed scheme design
 Use of the latest 2018 National Road Traffic Forecast (NRTF)

Updates to assumptions for the Port 
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Vessels travelling to or at berth 
 Activity levels revised to represent latest growth forecasts for container 

vessels, Roll-on Roll-off vessels and bulk carriers. 
 Tighter fuel sulphur limit of 0.1% accounted for by assuming ships 

comply in 2015 by switching to marine distillate fuel.
 LNG ships are assumed to represent 20% of cruise ships calling at the 

Port of Southampton with 85% lower NOx emissions compared to 
distillate fuel.  

 Vessel fuel efficiency annual improvement of 1% in line with national 
atmospheric emissions inventory (NAEI) assumptions. 

 An annual 1% reduction in NOx emission factor from ships to 2020 for 
Southampton compared to the NAEI assumption of 0.7%. 

Port machinery
 Activity levels revised to represent latest growth forecasts for port 

machinery (e.g. straddle carriers relative to container ship forecasts).  
 Updated fleet plan for straddle carrier emission standards and model 

types as of 2018 to project 2020 fleets. 

Port related traffic
 Port activity forecast revisions reflected in transport modelling. 
 Rail freight share updated to reflect diesel prices, rail freight subsidy 

provision and a rail lengthening project due for completion in 2020.  

Funded Measures
 Confirmation of funding for the Clean Bus Technology Fund to retrofit 

145 buses to Euro VI equivalent standard in Southampton. 
 Confirmation of funding for cycling routes in Southampton from the 

Clean Air Zone Early Measures Fund (Southampton Cycle Network 1, 
5, 8 and 10) to be delivered by 2020. 

 Include recent success of the low emission taxi incentive scheme in 
Southampton. 

24. The economic appraisal was revised accounting for:
 The outputs of the latest air quality modelling
 Latest cost estimates
 A specific appraisal of the port and its commercial operations.

The methodology is detailed in the appendix.

25. Full results for the air quality assessment are reported in the appendix, The 
Business Case for Achieving EU Nitrogen Dioxide Compliance in Southampton 
in the Shortest Possible Time, which identifies a preferred option and a plan for 
delivery (the Plan) is published alongside this paper (appended).

The nitrogen dioxide annual mean results of the do minimum (i.e. no further 
intervention) are summarised in the table below for key locations. This 
compares the governments’ national model, which predicted Southampton 
would exceed beyond 2020, and the local model that was undertaken to inform 
this plan. Bold and underlined values represent exceedances of the EU 
Ambient Air Quality Directive limit value. Values are reported to the nearest 
whole figure in accordance with EU Air Quality compliance guidelines. Page 9



PCM National Model 
NO2 Annual Mean 

(µg/m3)

Local Model NO2 
Annual Mean (µg/m3)Census 

ID
Location

2015 2020 2015 2020
46963 A3024 Northam Bridge 37 32 50 38
56347 A33 Millbrook Road 

West 55 46 43 36

6368 A33 Redbridge Road 58 44 43 36
6933 St Andrews Road 35 30 46 37
73615 Redbridge Causeway/ 

A35 63 49 46 36

75251 A3057 West Quay 
Road 42 37 39 32

The results for nitrogen dioxide annual mean in 2020 under non-charging and 
city wide CAZ B options are compared in the table below. 

Do minimum 
baseline local 
model annual 

mean NO2 
(µg/m3)

Non-charging 
local model 

annual mean 
NO2 (µg/m3)

City wide 
CAZ B local 

model annual 
mean NO2 

(µg/m3)

Census 
ID

Location

2020 2020 2020
46963 A3024 Northam 

Bridge 38 38 36

56347 A33 Millbrook 
Road West 36 36 32

6368 A33 Redbridge 
Road 36 35 32

6933 St Andrews Road 37 37 34
73615 Redbridge 

Causeway/ A35 36 36 33

26. The revised feasibility study suggests that those levels previously predicted for 
the NFDC area were likely to be an over estimate and compliance is more likely 
to be achieved by 2020 than previously reported. NFDC’s Cabinet agreed on 
the 14th December 2018 to submit the New Forest District Council Air Quality 
Plan proposing to take no further action. The NFDC Plan was submitted to 
JAQU at the end of December and feedback is awaited.

27. The revised feasibility study predicted that nitrogen dioxide concentrations in 
Southampton would be much improved relative to those reported prior to the 
consultation exercise. The revised technical assessments for Southampton 
show levels at EU compliance points in 2020 all achieve the EU compliance 
level of 40 µg/m3 (refer to relevant section of Business Case). Levels 
extrapolated from 2015 to 2020 indicate a concentration of 40ug/m3 at one 
compliance point in 2019 (Ref 46963 A3024 Northam Bridge).Page 10



The non-charging measures deliver improvements of less than 1 µg/m3 at 
compliance points in 2020. Up to a 4 µg/m3 improvement is observed on the 
motorway though these locations remain in exceedance according to our 
assessment Such exceedances fall within the control and responsibility of 
Highways England and lie outside the area for which the Council has been 
directed to produce a Plan. 
Additional measures beyond those which have been modelled within the air 
quality model have been included within the non-charging measures to 
increase confidence that compliance in the shortest possible time is achieved.

28. The Class B charging scheme delivers improvements of between 0 µg/m3and 
4 µg/m3 at compliance points relevant to SCC in 2020. 

Up to a 12 µg/m3 improvement is observed on the motorway though these 
locations remain in exceedance according to our assessment. However, 
exceedances fall within the control and responsibility of Highways England and 
lie outside the area for which the Council has been directed to produce a Plan. 
The average reduction for SCC relevant locations is 2 µg/m3.

29. Air Quality Model Sensitivity Tests
A range of model sensitivity tests were undertaken to understand how sensitive 
the air quality concentrations are to specific assumptions made. This is 
reported in full in the appendix. In summary:

 Higher levels of port growth – this increases concentrations by a 
maximum of 0.5 µg/m3 so did not have an impact on the final results;

 Lower performance of Euro 6 – setting all light duty vehicles (e.g. private 
cars and vans) to base Euro 6 standard (Euro 6a rather than a split with 
the more modern Euro 6b and 6c) increased concentrations by up to 2 
µg/m3 which pushed one location up to 40 µg/m3 and another to just over 
35 µg/m3 in the ‘do minimum’ so increases the risk of an exceedance 
arising in 2020. 

 Reduced primary nitrogen dioxide (fNO2) emitted from vehicle exhausts 
by 40%.  This significantly reduces modelled concentrations and 
indicates the model is sensitive to assumption made about engine types 
and performance. It suggests that modelled assumption are 
conservative.

 Lower impact of the non-charging CAZ option to assess whether air 
quality would be affected if non charging options were not delivered as 
anticipated – the impact of this option was limited so there is no scope 
to reduce the benefit.

30. Quality Assurance in the Technical Assessments - The Analytical Assurance 
Statement (AAS), (appended) outlines the main limitations, risks, uncertainties 
and suitability for use for supporting the preferred option with regards to the 
transport, air quality and economic assessments. The AAS concludes the 
following:

Limitations of Analysis
There are limitations and uncertainties in the assumptions made but what has 
been done is proportionate for the time and budget available to provide a robust 
evidence base for the final preferred option.
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Risk of Error/Robustness 
Ricardo have a range of quality assurance processes in place with checks 
carried out as part of this process. Sufficiently skilled and trained staff from both 
Systra and Ricardo are carrying out the analysis. 

Uncertainty
The overall model uncertainty as measured in the baseline is 4.7 µg/m3 which 
indicates that anything over 35 µg/m3 is at risk of exceedance in 2020. This 
identifies 5 locations in 2020 at risk of exceedance in the do minimum scenario. 
The assumptions around the performance of Euro 6 vehicles and fNO2 have 
the greatest impact on these results with lower performance of Euro 6 
increasing the risk of exceedance and lower fNO2 removing any risk of 
exceedance. None of the sensitivity tests pushed the model results into direct 
exceedance of the NO2 limit value.

Use of Analysis 
The AAS indicates that further measures beyond the do minimum scenario 
should be pursued to mitigate the residual risk of uncertainty in the modelling. 
Modelled non-charging measures did not significantly reduce this risk so a 
slightly wider package should be considered. The AAS concludes that the ‘do 
minimum’ scenario has the potential to achieve compliance with the air quality 
limits.

SCC are pursuing additional non charging measures in light of this advice which 
have been included in the final preferred option. 
Government Assurance Process
In addition to the AAS, the evidence used to support the preferred option will 
be assured by Government. A Department for Transport and Department for 
Environment, Food and Rural Affairs unit complete thorough reviews of the 
evidence as well as taking it through an independent review panel made up of 
external experts. The evidence goes through this scrutiny at several stages 
throughout the process. The evidence submitted to Government is reviewed by 
both internal and external experts to ensure it is a reasonable level of 
robustness and quality. This review and assurance process ensures 
Government and SCC have the confidence the right scheme has been 
identified to tackle roadside nitrogen dioxide concentrations in the shortest 
possible time. 

31. The Business Case concludes that compliance is likely to be achieved at EU 
compliance points in Southampton by 2020 without the need for any further 
measures introduced (do minimum scenario). The highest concentration in do 
minimum is 38 µg/m3. The overall model uncertainty is 4.7 µg/m3 , and 
assumptions relating to emissions of light duty vehicles are sensitive to the 
assumptions made and therefore increase the residual risk of exceedance, 
though no sensitivity test identifies an exceedance.  
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32. The non-charging measures go beyond those modelled in the non-charging 
scenario to further improve the likelihood of compliance being achieved by 
2020 or sooner, and to mitigate risk of exceedance. By increasing the chance 
of reaching compliance sooner, this is the model that best meets the 
requirements of the EU legislation and legal test. 
 Economic Appraisal
A cost benefit analysis (CBA) has been undertaken for the non-charging and 
CAZ B options to determine the net present value (NPV). CAZ B indicates a 
positive NPV on central assumptions: (i.e. the benefits of implementing these 
options would be greater than the costs), but the non-charging CAZ indicates 
a net cost. However, the greatest costs affecting the NPV of the non-charging 
option is Shore-side power which has a large upfront cost. Removing both port 
measures (including the port booking system, also a net cost) from the CBA, 
as is the case under the recommended option, the CBA for non-charging is 
positive. 

The citywide CAZ B option has the greatest impact on emissions, and therefore 
NO2 concentrations within Southampton. Though the primary objective of the 
Plan is achieved under the do minimum scenario. 

33. The economic assessment determines the risk of delivering a CAZ B or non-
charging scheme with regards to practicality of implementation and behavioural 
responses of transport users. The key delivery risks of a CAZ B are identified 
as:

 Dependence on response to charge level set (i.e. assumptions made 
regarding upgrade of vehicles in response to a £12.50/£100 per day 
charge).

 Occurrence of modelled assumptions immediately following 
implementation (i.e. 2020). In practice, it may take vehicle owners time 
to realise additional costs and upgrade vehicles to compliance, though 
some may react prior to implementation. Behaviours may also change 
over time, and multiple times. 

 Other JAQU uncertainties? E.g. taxi database, charging ANPR and 
back office given the timeframe SCC are under (must be in by 2020 as 
compliance anticipated in 2020).  

The key delivery risks for a non-charging option are identified as being primarily 
related to existing perceptions of businesses for sustainable distribution centres 
and the view that it is expensive alongside uncertainty on benefits and delivery 
mechanism. To mitigate this risk, the recommended option also includes a 
funding request for delivery and service planning and expert consultancy time 
to aid local business in identifying the benefits. 

With regards to shore power and the port booking system (encouraging HGVs 
to access the port at off-peak times), these are reliant on delivery by the Port.
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34. Additional Benefits 
The Economic Appraisal also reviews additional or secondary benefits of 
options. A CAZ B option could deliver significant secondary benefits (i.e. fuel 
and operating cost savings, GHG emission reductions and newer vehicles in 
fleets sooner). This is also possible under a non-charging scenario but at a 
smaller scale. 

35. The Business Case therefore identifies the package of non-charging measures 
as the preferred option to deliver compliance with the EU limit value in the 
shortest possible time. 

36. The primary objective of this Plan is to achieve compliance at EU relevant 
receptors, however, those receptors identified by the Local Air Quality 
Management Regime could benefit from any improvements delivered by the 
Plan.  

37. ESIA/Distributional Assessment Conclusions 
An Equalities Safety and Impact Assessment (ESIA) has been undertaken for 
both the non-charging and charging Clean Air Zones. Furthermore, a 
Distributional Assessment has been carried out by Ricardo.
Air pollution has health effects across the course of a person’s life; from the 
underdevelopment of the unborn baby through to dementia in the later years of 
life. The strongest evidence of health impact is worsening symptoms of 
respiratory diseases including asthma, COPD and cardio-vascular disease. 
Poor air quality is also known to have more sever effects on vulnerable groups 
including the elderly, children and people already suffering from existing 
conditions such as respiratory and cardiovascular conditions. Achieving and 
maintaining NO2 concentrations below EU limit values (i.e. an annual mean 
NO2 40µg/m3) will benefit these health outcomes.

38. CAZ B ESIA/Distributional Analysis 
There will be greater financial pressure on business under a charging clean air 
zone as a Class B will target commercial vehicles (buses, coaches, taxis and 
private hire vehicles and heavy goods vehicles) to upgrade. A CAZ B is unlikely 
to affect households directly as private vehicles would not be subjected to a 
charge, however indirect costs through the impacts on business will occur. 
Without mitigation, concessionary bus use, home to school transport and taxi 
and private hire operators that are primarily sole traders/self-employed would 
be most affected. 

Mitigations proposed for a CAZ B would however include financial incentives to 
upgrade vehicles. Buses are also currently supported by the Clean Bus 
Technology Fund to retrofit to compliant standard engines (Euro VI equivalent), 
therefore no assessment has been undertaken to establish which routes may 
face pressure as all buses operating in Southampton in 2020 are expected to 
be compliant. 

NO2 reductions are greatest for the CAZ B, but the Distributional Assessment 
does not conclude a significant distributional impact for air quality.   
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39. Non Charging ESIA
The non-charging package of measures would also place financial pressure on 
taxi operators (through a change in licensing condition) and bus routes. 
However, the Clean Bus Technology Fund is secured and being delivered 
regardless of the CAZ local plan. The plan also includes measures to expand 
financial support for taxi operators in upgrading to low emission vehicles. The 
plan also requests that this financial support is extended to include Wheelchair 
Accessible Vehicles and those vehicles which carry 5-8 passengers to upgrade 
to euro 6 diesel, recognising the limited availability of low emission alternatives 
currently on the market.  

NO2 reductions are smaller than a CAZ B option, and the distributional 
assessment does not conclude a significant distributional impact for air quality 
under the non-charging option.

40. The distributional analysis is summarised in the table below:

Scenario Air quality Business Affordability Household 
affordability

City-wide CAZ 
B -  

Non-charging 
measures -  

Notes: ‘-‘ means no significant or neutral effect, ‘’ denotes a small negative 
effect, ‘’ denotes large negative distributional effect.

41. Monitoring and Evaluation 
SCC will undertake monitoring and evaluation of the plan for compliance to 
ensure the objective is being achieved. This is detailed further in the 
Management case of the Outline Business Case appended. JAQU will also 
undertake a programme of national monitoring and evaluation. Where the 
monitoring and evaluation identifies a risk that the objective may not be 
achieved, SCC will work with JAQU to identify mitigations based on the nature 
of the issue to be addressed. 

42. The public consultation clearly showed that expectations and ambitions for 
cleaner air in Southampton go beyond simply achieving legal compliance.  To 
satisfy this expectation a proposal to introduce a Green City Charter is also 
being presented to Cabinet on the 22nd January 2018.  This is intended to 
provide an opportunity to deliver long-term, far-reaching non-charging projects 
in partnership with stakeholders and will provide that opportunity to deliver 
improvements in air quality beyond the EU compliance levels and experience 
the public health benefits this will provide.

43. This will include continuing to work with stakeholders including the port 
community and Associated British Ports to support them with the delivery of 
their Clean Air Strategy commitments to deliver benefits outside the scope of 
this plan.

RESOURCE IMPLICATIONS
Capital/Revenue 
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44. The Air Quality Plan recommended for approval includes significant capital 
expenditure for the implementation of the measures detailed in the Plan, for 
which the Council is requesting funding from government. A summary of the 
funding requested is provided below. The City Council is requesting the 
following funding in order to implement our package of measures to achieve 
compliance: 

 £ 243,250 to extend the Taxi Incentive scheme 
 £ 100,000 for taxi EV charging points
 £ 8,000 for Bus Traffic Regulation Condition
 £ 153,250 for Communications 
 £ 385,350 for officer support to mitigating measures.
 £ 402,600 for monitoring and evaluation

The following is requested for Freight measures: 
 £ 900,000 for a Sustainable Delivery Centre from the Clean Air 

Fund.
 £ 450,000 for Delivery Support plans from the Clean Air Fund
 £ 170,000 for a Fleet Accreditation scheme from the Clean Air 

Fund.
 £ 80,000 for additional administrative business support

Cost estimates have been derived through initial market consultation and 
engagement, and where this has not been possible, have been derived through 
estimation and examples of similar schemes. Further detail can be found in the 
financial case, section 4 in the Outline Business Case. 
Government funding for implementing Clean Air Zones (charging or non-
charging schemes) is being made available through JAQU’s Clean Air 
Implementation Fund.  SCC’s financial case has sought full Government 
funding to cover all costs that it would incur during its implementation. The total 
funding request is £2,892,450.

45. Shore side power is estimated to cost £6.3M to deliver.  If delivery costs were 
shared equally with the port operator an additional funding request of £3.15M 
will need to be requested. The project is dependent on receiving match funding 
from the port operator and will not go ahead without the proposed £3.15m 
contribution.

46. There will be no statutory duty to deliver the Plan in the absence of funding 
from central government. SCC anticipate that confirmation of funding will be 
contained with the Ministerial Direction requiring the implementation of the 
Plan. If the Plan is submitted by the 31st January 2019 then it is anticipated that 
the Secretary of State will confirm funding in March 2019.

47. In the event that the recommendation in this paper is not pursued, the 
implications of the alternatives are outlined below. In the event that no funding, 
or reduced funding, is awarded SCC can choose to implement the Plan at its 
own cost.  This would require the Council to set aside capital funding for the 
implementation of the measures, and revenue budget for scheme monitoring 
in order to proceed.
 
Currently there is no allowance in the Capital or Revenue budgets to fund the 
measures outlined in the Plan, and the Capital Programme would need to be 
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reviewed accordingly and some schemes decommissioned, in addition to 
pressure on revenue budget.

48. A number of alternative options were considered as follows:

Alternative Option A: Do minimum. Under this option, funding would not be 
applied for and no capital or revenue expenditure would be incurred. However, 
there is potential for the Council to incur significant fines if nitrogen dioxide limits 
are exceeded. Any fines incurred would need to be met from the General Fund 
and could put a constraint on the delivery of core services.

Alternative Option B: Introduce a charging scheme. An assessment of 
estimated costs and revenues has been undertaken for comparison purposes, 
based on a city wide charging zone, applying charging to Heavy Goods 
Vehicles (HGV), Buses & Coaches and Taxis (a CAZ B Scheme). Under this 
scheme the charge would be £100 per day for HGV, and £12.50 for taxis. The 
financial implications are split between implementation, operating revenues 
and operating costs. There are a number of uncertainties associated with a 
chargeable Clean Air Zone which could impact on these estimates.  

Implementation costs: The key implementation costs relate to the purchase 
and installation of ANPR twin-cameras and infrastructure, installation of 
signage, a suitable communications plan and project management costs. 
Further investment in the Penalty Charge Notice system may also be required. 
The combined capital and revenue cost of setting up a scheme is estimated at 
£3.3M, based on quotations received to date. The setup cost would form part 
of a business case submission in addition to the measures already outlined in 
the Plan. 

Scheme Revenues: The CAZ B scheme applies charging to Heavy Goods 
Vehicles, Buses, Coaches and Taxis. Revenues would be generated under the 
scheme through charging non-compliant vehicles, and through penalty charge 
notices (PCNs).  Income from the scheme is expected to decrease year on year 
after the introduction of the scheme, as a result of both natural fleet turnover 
and behavioural change following the introduction of a charge. At this stage 
there is no allowance made for discounts or exemptions for local operators.    

Operating Costs: There would be significant operating costs associated with 
running the scheme. Costs relate largely to the operation and maintenance of 
the ANPR infrastructure, transactional costs associated with payments and the 
cost of enforcement and debt recovery. An annual contribution to a sinking fund 
has been included in the model to allow for risk and also to contribute to the 
eventual decommissioning of a charging scheme. 

Any net proceeds from the scheme would be available to the Council for 
reinvestment, and would be restricted to local transport schemes under 
Schedule 12 of the Transport Act 2000.  
The table below summarises the estimated cash flows on the basis that 
government funding is awarded to pay for the capital costs, that the mitigating 
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measures are implemented, and that charging scheme starts in January 2020. 
Costs are expected to exceed revenues after 2024/25.

There are a number of uncertainties in the assessment, where key assumptions 
have been made. Any change in these assumptions will impact on the financial 
model. The main assumptions concerns income estimates, contingency on 
capital costs and operating costs.

Capital costs:
A contingency of 15% has been allowed for on the capital costs for ANPR and 
signage. If this contingency is exceeded, the Council would incur capital costs 
of £0.06M for every additional 5% contingency. Cost overrun would not be 
covered by government funding and would therefore impact on the Capital 
Programme.

Income assumptions: 
Income has been estimated on the basis of charging in line with the London 
Low Emissions Zone, combined with an estimated volume of non-compliant 
vehicles. If the assumed rate of compliance is accelerated, or the charge is 
reduced, income from the scheme will fall, and would cause cost to exceed 
revenue earlier than anticipated.

Cost assumptions:
The charging scheme estimates assume access to a centralised processing 
facility for matching ANPR data to DVLA records and handling payment of 
charges. In this scenario, SCC contributes a percentage of scheme revenue 
towards the operation of the facility, and DVLA charges apply to ANPR data 
passed to SCC in respect of PCNs only.

There is a risk that a centralised facility would not be available by 2020, and 
that SCC would have to undertake data processing in-house. The estimated 
charge for each vehicle enquiry is currently 11p, and would be a significant cost 

Page 18



for high volumes of traffic. This could cause the scheme to generate a funding 
gap, which would be included in the business case to be subsidised by 
government only until air quality compliance is achieved. 

Funding assumptions:
The estimates for option B have been built on the assumption that government 
funding will be secured to implement the scheme and that the mitigating 
measures in the Outline Business Case will proceed. 
 
Charging scheme outside CAZ framework

The Council could create its own chargeable zone, under Part III of Schedule 
12 to the Transport Act 2000, as amended by Part 6 of the Local Transport Act 
2008. This provides for the introduction of road charging outside London. 
Charging schemes may only be made “if it appears desirable for the purpose 
of directly or indirectly facilitating the achievement of policies in the charging 
authority’s local transport plan”. 

If this were to be pursued, the Council would have to fund the capital setup 
costs, and the Capital Programme would need to be reviewed accordingly and 
some schemes decommissioned or delayed in order to fund the 
implementation. 

At this stage, while it is likely that setup costs and revenues would be similar 
outside of the CAZ framework, assurance cannot be given that, if a charging 
scheme were to be delivered outside of a CAZ framework, costs for ANPR data 
processing would be supported by the Department for Transport (as assumed 
in the existing CAZ framework).  Therefore an assumption would need to be 
made that data processing costs would need to be recovered from any scheme 
other than a formal CAZ agreed by the Secretary of State.  

There may be other potential uses for the ANPR infrastructure if SCC were to 
pursue an independent charging zone. However, at this stage the cost 
implications of building in additional requirements have not been assessed and 
would require further feasibility work.

Alternative Option C: Introduce a wider range of non-charging measures.  At 
this stage, no further measures have been costed. Proposed measures would 
need to be identified, costed and included in the final business case 
submission, or alternative funding streams identified.

49. Communications
A communications plan has been developed in support of the plan and is 
included in the appendix. It aims to raise awareness of the plan and of the 
importance of clean air in Southampton. It will support the proposed measures 
by ensuring stakeholders are aware of the plan along with the impacts, 
mitigations and further opportunities it presents. 
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50. Resourcing
The business case includes a request for funding to provide staff resource to 
ensure effective delivery of the plan. This includes funding to cover existing 
staff time/resource and funding for an additional two posts. 

Property/Other
51. None 

LEGAL IMPLICATIONS
Statutory power to undertake proposals in the report: 

52. The UK Government , as the ‘competent authority, for the purposes of the EU 
Air Quality Directive, is under a legal obligation in accordance with Article 13 of 
the Directive to ensure emissions of certain pollutants are below the prescribed 
limit values by relevant deadlines (January 2010). The UK has been in breach 
of these limit values since January 2010 and continues to breach the limit 
values at various locations across the Country. Southampton has been 
identified as being one of a number of Local Authority areas in which an 
exceedance of the limit value is modelled to have occurred and continues 
occurring. The UK Government is under a legal obligation within the Directive 
(Article 23) to establish air quality plans setting out appropriate measures to 
ensure the exceedance period is kept as short as possible.

53. Following legal action (Client Earth v SSEFRA 2016) the UK Government has 
been ordered to secure compliance in the shortest possible time. As a result, 
areas which have an exceedance using national desktop modelling have been 
served with Ministerial Directions under s.85(5) Environment Act 1995 to 
secure compliance in those areas. Southampton is subject to such a Direction. 
A ministerial Direction was served on the Council on 19th December 2017 
requiring submission of an outline business case followed by a full business 
case for securing compliance by 15th September 2018. A copy of that Direction 
is appended. Following initial modelling and feasibility work the Council 
modelling data indicated exceedances within the Southampton area were likely 
to require consideration of a Charging Clean Air Zone under Part III Transport 
Act 2000. This would constitute a significant strategic, policy, health and 
economic impact on the area and the Council, having taken detailed legal 
advice on the issues, determined that such a scheme could only be considered 
subject to proper public consultation while proposals were still at a formative 
stage. Accordingly the Council advised JAQU in April 2018 that a public 
consultation would be carried out between June and September 2018 
alongside a further review of modelling data and technical analysis. The 
Council advised JAQU it would not be able to meet the deadline of 15th 
September 2018 and invited JAQU to re-issue a further Direction setting out a 
revised date that complied with the Council’s legal obligations to consult and 
follow proper decision making processes set out in both statute and common 
law. JAQU declined to do so. The Council took further legal advice from 
leading Counsel, following which it concluded that to proceed with the 
submission of a business case absent proper consultation and consideration of 
the outcomes would be unlawful and contrary to the judgement in ClientEarth v 
SSEFRA which rejected the argument that delay justified not carrying out 
additional projection and technical work required to arrive at a properly 
constituted and deliverable Air Quality Plan for the UK. The government’s own 
Consultation guidance issued by the Cabinet Office supports the requirement Page 20



to carry out proper consultation at a formative stage of a project and to 
consider the outcomes in a timely and appropriate manner. The length, 
duration and content of consultations and the need to properly consider 
matters at a formative stage has also been considered by the UK courts in the 
cases of Mosely, Leicestershire, Haringey and Gunning. The Council has 
continued to work with JAQU throughout the consultation period and beyond 
and has kept JAQU informed of progress on a weekly basis throughout the 
conduct of this matter.

54. Notwithstanding the above, a further Ministerial Direction was served on the 
Council on 17th December 2018 (appended). Under section 85(7) of the 
Environment Act it is the duty of a local authority to comply with a Direction 
given to it. The revised requirements of the new Direction are:

(i) Provide the necessary final modelling outputs, prepare an outline business 
case and full business case for its area.
(ii) Produce the necessary final air quality and transport modelling outputs for 
the baseline and scenario modelling that feed into the outline business case as 
soon as possible and by 18 December 2018 at the latest. 
(iii) The outline business case must be submitted to the Secretary of State as 
soon as possible and by 21 December 2018 at the latest.
(iv) The full business case must be submitted to the Secretary of State as soon 
as possible and by 31st January 2019 at the latest. 

There are a number of additional technical requirements set out within the 
Direction itself and Members are advised to read the direction in full in order to 
understand the obligations to which they are subject in considering this matter. 

‘Full Business Case’ means a document which sets out the detailed proposals 
for a scheme which has been identified through a feasibility study as the 
Authority’s preferred scheme to deliver compliance with the legal limit value for 
nitrogen dioxide in the shortest possible time. 
‘Feasibility study’ means a study conducted in accordance with HM Treasury’s 
Green Book approach that will deliver compliance with legal limits for nitrogen 
dioxide in the shortest possible time.

55. The Council is, accordingly, under a legal obligation imposed via the Directive 
to select an option for submission to the Secretary of State that secures 
compliance with the limit value in the shortest possible time. JAQU guidelines 
support funding only for those measures that best reflect this legal test set out 
in the EU Directive and Ministerial Direction. Any option that does not achieve 
compliance in the shortest possible time or which go beyond that which is 
required should, by law, be rejected unless adopted as measures ‘in additional 
to’ the option which secures compliance in the shortest possible time (i.e the 
Council can choose to take additional measures over and above the option 
securing compliance but these would be discretionary measures that fall to be 
funded by the Council in their entirety). 

56. The UK Government is currently in breach of the EU Directive. If it fails to 
secure compliance to the satisfaction of the European Court of Justice through 
the current JAQU engagement with local authorities and the non-compliance Page 21



with limit value continues the Court is entitled to levy penalty measures on the 
UK under Article 260 of the TFEU. Penalties comprise a minimum sum to 
reflect non-compliance based on minimum lump sum multiplied by a factor 
representing the GDP and voting rights of the defaulting Member State 
(currently €10,328,000) supplemented by a discretional uplift of €4,163 for 
each day beyond the deadline for compliance that the UK remains in breach of 
the Directive. The UK Governments exposure to potential penalties is there for 
extremely significant and will survive any ‘Brexit’ implications.  The significance 
of this risk for the Council arises under the Localism Act 2011, s.48 which 
allows the Secretary of State to apportion the liability of any financial sanctions 
imposed by the EU on the UK Government to any Local Authority found to 
have contributed to the default occurring. If the Council fails to approve a plan 
which meets the deadlines set out in the Ministerial Direction and fails to 
ensure compliance with the limit value by the specified date it will be possible 
for the Secretary of State to apportion a percentage of the penalty imposed on 
the UK by the Court for non-compliance. That percentage would be attributed 
according to the degree of default that has contributed to the overall UK default 
but the risk of significant financial penalty being imposed on Southampton 
remains high unless compliance is secured with NO2 limit values by 2020.  If 
the Council fails to comply with any aspect of the second Ministerial Direction 
dated 17th December 2018 it would be open to any party having an interest in 
the matter, including the Secretary of State, to issue proceedings against the 
Council in order to seek a Mandatory order securing the Council’s compliance 
with the Directive. The Council would likely be liable for the full costs of such 
proceedings in the event it was found to be in breach. 

57. In terms of the substantive proposals set out in the Officer recommendations 
and the proposed Full Business Case, the Council’s statutory powers to 
implement the measures put forward derive from s.1 Localism Act 2011 (the 
General Power of Competence) together with a number of area specific 
discretionary powers associated with certain functions and services 
themselves. S.1 provides that a local authority has power to do anything that 
individuals generally may do. The generality of the power conferred is not 
limited by the existence of any other power of the authority which (to any 
extent) overlaps the general power but cannot override an express prohibition 
contained in any other statute (i.e The Council may do anything unless either 
another Statute or the Courts determine it cannot do that thing or can only do 
it in certain prescribed circumstances). 

58. Part IV of the Environment Act 1995 requires all local authorities to review 
and assess air quality in their areas. Where standards are being exceeded or 
are unlikely to be met, local authorities are required to take remedial action 
such as designation of Air Quality Managements Areas (AQMA’s) and 
introduce action plans for achieving compliance or other action under the 
Local Air Quality Management Framework in accordance with the EU 
Directive. Where an AQMA is in effect fixed penalty notices can be issued to 
vehicles that exceed emission limits or which commit a stationary idling 
offence (subject to the Local Authority being designated by the Secretary of 
State for the issue of Fixed Penalties and covering only that part of the area 
covered by an AQMA). The Council is not currently designated to issue fines 
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but could consider taking that forward in respect of the areas within the City 
covered by its existing (or amended) AQMA’s. 

59. Additional powers to implement the non-charging measures contained within 
the proposed plan include, but are not limited to:
Applying a Traffic Regulation Condition by application to the Traffic 
Commissioner under section 7 of the Transport Act 1985. This can be used 
to restrict any class of vehicle (including buses) from using any road;

Taxi Licensing conditions may be imposed pursuant to Taxi and Private Hire 
Vehicle (PHV) legislation, primarily contained within the Town Police Clauses 
Act 1847 and the Local Government (Miscellaneous Provisions) Act 1976 
together with ancillary legislation. 

Funding measures may be provided through Grant or Loan schemes 
introduced under s.1 Localism Act 2011 but will be subject to State Aid 
compliance and applications and measures will be assessed on a case by 
case basis to ensure funding remains within the legal framework for public 
funding. 

60. It should be noted that, cumulatively, the measures proposed within the 
recommended Business Case can be taken forward as part of a Clean Air 
Zone. A Clean Air Zone can comprise non-charging measures, or charging 
measures or both. One of the options considered as part of the Council’s 
initial modelling and consultation, which has subsequently been 
recommended for rejection, is a local road charging scheme (Charging Clean 
Air Zone) under the Transport Act 2000. S.163 of the Transport Act permits a 
Council to introduce a ‘scheme for imposing charges in respect of the use or 
keeping of motor vehicles on roads’. Those vehicles charged can be further 
divided into classes of vehicles that can / cannot be charged and exemptions 
from charges in certain circumstances.  A charging clean air zone should only 
be considered where other non-charging measures cannot secure compliance 
in the shortest possible time (i.e. quicker than a charging scheme). Following 
the detailed public consultation carried out between June and September and 
in response to new and further information received from stakeholders that 
allowed modelling and technical studies to be undertaken with updated data, 
it has been determined that a local charging scheme could not achieve 
compliance faster than non-charging methods. A local charging scheme 
requires significant infrastructure to be procured and installed to ensure 
compliance and enforcement and the timeline for the introduction of the 
infrastructure and subsequent time to be allowed for impact of the scheme 
once in force results in the charging model achieving compliance after 
alternative non charging measures. As such, and in accordance with JAQU’s 
published guidance on the approval of Business Cases for Air Quality Plans 
to be submitted in accordance with the Ministerial Direction this option cannot 
be included in the submission to JAQU for central government funding. It 
remains open to the Council, however, to consider a discretionary local 
charging scheme under the Transport Act 2000 if, at any point, the non-
charging measures do not deliver the expected compliance rates or the 
Council wishes to plan ahead for further improvements in Air Quality over and 
above the statutory exceedance levels. Any such local scheme would 
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however need to be funded locally by the Council and / or partners and as 
such would require a decision of full Council to implement (as the costs of 
implementation exceed £2,000,000 and therefor require an amendment to 
Council budgets). Further, more detailed legal implications must be 
considered in the event a local charging scheme were subsequently 
considered at these should be set out in full in any report to Council 
accordingly. 

Other Legal Implications: 
61. S.108(1) Transport Act 2000 imposes a duty on local transport authorities, 

including the Council, to develop policies for the promotion and encouragement 
of safe, integrated, efficient and economic transport to, from and within their 
area and to carry out their functions so as to implement those policies. The duty 
requires the Council to also take into account and have due regard to any 
policies announced by the Government and to any guidance issued in respect 
of the mitigation of or adaption to climate change or otherwise with respect to 
the protection or improvement of the environment. The measures proposed 
have been put forward having due regard to this duty and all relevant 
government guidance, including the Clean Air framework issued by JAQU, and 
are wholly in accordance with the Council’s adopted Local Transport Plan 
which is further discussed below.

62. S.149 of the Equality Act 2010 (the ‘Public Sector Equality Duty’) requires the 
Council to exercise its functions having due regard to the need to:
(a) eliminate discrimination, harassment, victimisation and any other conduct 
prohibited by the Act,
(b) advance equality of opportunity between persons who share relevant 
protected characteristics and those who do not, and
(c) foster good relations between persons who share protected characteristics 
and those who do not. 

63. Protected characteristics comprise age, disability, gender reassignment, 
pregnancy and maternity, race, religion or belief, sex and sexual orientation. 

64. The Council has carried out a full Equality Impact Assessment of the proposals 
recommended in this report, together with the content of the proposed Business 
Case for submission to JAQU and the details are set out in the appendices. 

65. Members are required to have due regard to the attached Impact Assessment 
in reaching their decision and to properly and fully consider the potential 
impacts of the proposals (both negative and positive) identified in the 
Assessment in reaching their decision having regard to the three statutory tests 
set out  above. 

66. S.6 of the Human Rights Act 1998 makes it unlawful for the Council to act in a 
manner that is incompatible with a right protected under the European 
Convention on Human Rights. Relevant convention rights to be consider in 
accordance with these proposals include Article 2 (right to life – health impacts 
of the proposals that may negatively impact on mortality rates within a non-
compliant area), Article 6 (right to a fair trial – in this case right to have a say in 
the determination of any civil rights and obligations through the conduct of 
public consultation on issues affecting individuals), Article 8 (right to respect for 
private and family life – no interference with how an individual may live their life 
subject to that which is necessary in a democratic society to preserve law, 
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public safety, economic wellbeing, protection of health and protection of the 
rights and freedoms of others), Article 10 (freedom of expression, through 
participation in consultation and decision making processes), Article 14 
(prohibition of discrimination), Article 1 of the First Protocol (protection of 
property and right to peaceful enjoyment of possessions (such as vehicle use) 
subject to the right of the state to control this right in accordance with the 
general interest. Other rights may also be engaged in limited circumstances but 
the above sets out the key considerations for Members when considering both 
the responses to the public consultation, the proposals and any measures for 
mitigation of the impacts of the proposals where relevant. 

67. S.17 Crime & Disorder Act requires the Council to exercise its various functions 
with due regard to the likely effect of the exercise of those functions on, and the 
need to do all that it reasonably can to prevent crime and disorder in its area. 
This includes ensuring that adequate enforcement and remedies for redress 
are in place to secure compliance with any measures introduced to secure 
compliance with air quality limits imposed through relevant measures put 
forward by the Council in its Air Quality Plans. 

68. Data Protection Impact Assessment Statements have been undertaken and are 
included in the appendices to this report. These may be subject to alterations 
under officer delegated powers when the finalising the Business Case in 
preparation for submission to the Secretary of State

RISK MANAGEMENT IMPLICATIONS
69. A plan submitted to the Secretary of State that fails to deliver the objectives set 

by government is likely to be rejected.  This could include a plan that does not 
provide sufficient evidence to demonstrate that compliance will be achieved in 
the shortest possible time. It could also include a Plan that is overly ambitious 
and proposes measures that exceed the scope of the Plan as it is intended.

The non-charging package identified in the Plan represents those measures 
that achieve the secondary objectives and can assist in ensuring likelihood of 
the primary objective being achieved.  They deliver a net benefit but there is a 
risk that the Secretary of State could consider the expenditure unnecessary in 
terms of the Ministerial Direction.  The measures have been presented and 
costed in a manner that would allow delivery to be scaled back in the event that 
the Plan is approved in part.

The addition of shore side power and the port HGV booking system adds 
considerable cost to the non-charging package (approximately 100% increase) 
with no net benefit identified.  As such the risk of this being rejected increases.

70. SCC’s Strategic Risk Register includes “Failure to improve air quality to legal 
levels” and is subject to regular Service Director oversight.  

Failure to achieve legal compliance and/or deliver a Plan that can ensure it, will 
elevate the level of corporate risk in terms of formal legal action by government 
to the highest level and present further risks to reputation and delivery of 
strategic goals i.e. improving health and economic growth.

POLICY FRAMEWORK IMPLICATIONS
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71. The recommendations are consistent with SCC’s Clean Air Strategy 2016-2025 
(published 2016) which identifies the need to improve air quality in the city as 
a priority. However, delivery priorities include the introduction of penalty 
charges in 2019/20 for the most polluting vehicles.  At the time of publication 
the governments Air Quality Plan for Nitrogen Dioxide (NO2) in the UK 
suggested SCC would be mandated to introduce a charging scheme of this 
type.  Subsequent iteration of the national plan and a Ministerial Direction have 
not required this.  The feasibility study undertaken by SCC indicates that a 
charging scheme is not required to deliver compliance.  A charging scheme 
could deliver additional benefits but would need to funded by SCC.  The 
business plan also suggests that a charging scheme could have localised but 
significant economic impacts on business.  The proposed non-charging 
measures in the Plan are an alternative to a penalty charges that can deliver 
sustainable improvement.  It is recommended that the Clean Air Strategy 2016-
2025 delivery priorities are revised to reflect this in the event a Plan is approved 
and supported by the Secretary of State and prior to implementation of Plan 
measures. The Strategy is not a Policy Framework document and can therefore 
be amended under delegated power from Cabinet. None of the proposals set 
out in this report are contrary to any existing Policy Framework Plan such as 
the Local Transport Plan or Local Development Framework and can be 
accommodated without further alteration of those Plans and Strategies. 

72. The recommendations are consistent with the Health and Wellbeing Strategy 
2017-2025 within which an outcome is to ensure Southampton is a healthy 
place to live and work with strong active communities. This is to be achieved 
by delivering a cleaner environment through a Clean Air Zone with vehicle 
access restrictions to the city.

73. The recommendation supports the South Hampshire Joint Local Transport Plan 
3 policies A (‘optimise capacity of the highway network and improve journey 
time reliability’) and E (‘deliver improvements in air quality’).

74. The recommendation is consistent with the priority within the Southampton City 
Council strategy 2016-2020 to “improve air quality”.

KEY DECISION? No
WARDS/COMMUNITIES AFFECTED:

SUPPORTING DOCUMENTATION

Appendices 
 Outline Business Case v0.2  
 Non Charging ESIA  
 AQ2 Air Quality Modelling Methodology Edit o
 AQ3 Air Quality Results Report 
 AQ1 Air Quality Modelling Tracker (JAQU Deliverable) Page 26



 T1 Transport Modelling Tracker (JAQU Deliverable) 
 T2 Transport Calibration/Validation Report 
 T3 Transport Modelling Methodology Report 
 T4 Transport Model Forecasting Report 
 SCC Options Appraisal 
 Analytical Assurance Statement 
 SCC and NFDC Consultation Report 
 OBC Communications Plan v0.1 
 Freight Consolidation, Delivery Service Plan, Fleet Accreditation Support 
 OBC Implementation Timeline v0.1 
 Highlight Report (TEMPLATE ONLY) 
 Change Request Form (TEMPLATE ONLY) 
 Change Request Log (TEMPLATE ONLY) 
 CAZ Project Board Terms of Reference 
 RAID Log (TEMPLATE ONLY) 
 Stakeholder Engagement Matrix 
 CFO OBC Sign Off 
 E1 Economic Appraisal Methodology 
 SCC and NFDC MoU 
 CAZ B ESIA 
 E3 Distributional Analysis 
 Ministerial Direction December 2018 
 Ministerial Direction December 2017 
 Taxi Incentive Scheme DPIA 
 EV Charge Point DPIA 
 Non SCC Licensed Taxi/PHV Bus Lane Restriction DPIA 
 HGV Freight Consolidation, DSP, Fleet Accred DPIA 
 Bus Traffic Regulation Condition DPIA 
 A3024 MyJourney Support DPIA  

Documents In Members’ Rooms
1. None
Equality Impact Assessment 
Do the implications/subject of the report require an Equality and
Safety Impact Assessment (ESIA) to be carried out.

Yes

Data Protection Impact Assessment
Do the implications/subject of the report require a Data Protection 
Impact Assessment (DPIA) to be carried out?  

Yes

Other Background Documents; None
Other Background documents available for inspection at: N/A
Title of Background Paper(s) Relevant Paragraph of the Access to 

Information Procedure Rules / 
Schedule 12A allowing document to 
be Exempt/Confidential (if applicable)
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Outline Business Case v0.2

Outline Business Case for 
Achieving EU Nitrogen Dioxide 
Compliance in Southampton in 
the Shortest Possible Time 

Version Control

Version Date
0.2  21/12/2018

This Outline Business Case is submitted in confidence and further to the Ministerial Direction 
issued to Southampton City Council dated 17th December 2018 and is subject to and without 
prejudice to the Council’s Final Business Case which is to be considered by the Councils 
Cabinet on 22nd January 2018.  This Outline Business Case will allow, senior management 
and elected members with sufficient information to; authorise the Plan; delegate officers to 
complete the procurement phase of the project and; prepare a Final Business Case in 
accordance with the HM Treasury Green Book methodology for submission to the Secretary 
of State by 31st January as required by the Ministerial Direction dated 17th December 2018 
2019.
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Outline Business Case v0.2

1. Strategic case 
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1.1.Background
The European Union has commenced infraction proceedings against the UK 
Government and Devolved Administrations for their failure to meet the EU Ambient Air 
Quality Directive (EU AAQD) Limit Value for NO2 (EU directive 2008/50/EC). 

In 2015, the Supreme Court ordered the Government to consult on new air pollution 
plans that had to be submitted to the European Commission no later than 31 
December 2015.  Defra published plans1 to improve air quality, specifically tackling 
NO2, in December 2015. The Plan identified 5 cities outside London, including 
Southampton, where the EU AAQD limit value for NO2 was not expected to be met by 
2020. The Plan stated that each of the cities identified will be legally required, if 
appropriate, to introduce a formal Clean Air Zone (CAZ) for specified classes of 
vehicles and European Vehicle Emission Standards (Euro Standards) by 2020 or 
sooner. 

A subsequent iteration of the Government’s air quality plans2 to tackle NO2 were 
published in 2017 and required a further 23 authorities to devise plans for improve air 
quality, including New Forest District Council (NFDC), where the NO2 exceedance is 
an extension of that identified in Southampton. Ministerial Directions were placed on 
each of these local authorities, including the first five authorities identified in the 2015 
Plan. The direction requires named local authorities to submit to the Secretary of State 
a full business case in connection to the council’s duties in respect of air quality under 
Part 4 of the Environment Act 1995 and as part of the UK Plan for tackling roadside 
nitrogen dioxide concentrations 2017. 

The area identified from the Pollution Climate Mapping Model (PCM)3 (i.e. the 
governments national scale model for assessing roadside NO2 concentrations) that 
exceeded the EU AAQD beyond 2020 was the A33, a road commonly referred to as 
the Western Approach (see figure 1).

Southampton City Council were directed by government to undertake a more localised 
assessment (feasibility study) of air quality in the city, and produce a business case 
for a Plan to comply with the EU AAQD for NO2 in the shortest possible time which will 
be submitted to the Secretary of State for Environment for approval and subsequent 
funding. The Business Case will follow the HM Treasury Green Book approach, and 
is guided by Defra’s Clean Air Zone Framework4. 

1 https://www.gov.uk/government/publications/air-quality-in-the-uk-plan-to-reduce-nitrogen-dioxide-emissions 
2 https://www.gov.uk/government/publications/air-quality-plan-for-nitrogen-dioxide-no2-in-uk-2017 
3 https://uk-air.defra.gov.uk/research/air-quality-modelling?view=modelling 
4 https://www.gov.uk/government/publications/air-quality-clean-air-zone-framework-for-england 
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NFDC NO2 

Exceedance A35 
Redbridge 
Causeway/ 
Totton Bypass

A33 
Redbridge 
Rd/ Millbrook 
Rd West A33 W 

Quay 
Road

Figure 1 UK NO2 Plan PCM exceedances (2017)
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1.2.Public Health and Air Quality 
Air pollution is a national public health priority. Of all environmental factors, it has the 
largest impact on health in the UK. It can be attributed to over 40,000 deaths nationally 
and has health effects across the life course; from the underdevelopment of the unborn 
baby through to dementia in the later years of life. The strongest evidence of health 
impact is worsening symptoms of respiratory diseases and cardio-vascular disease. 
Furthermore, the health impact is greatest for those at higher risk; people living in 
areas of highest deprivation are more likely to suffer these health problems than 
people living in more affluent areas1. 

Currently, nitrogen dioxide and particulates are the pollutants causing the largest 
health impacts in the UK. These pollutants are mostly associated with road transport. 
The public health outcome framework indicator for air pollution is mortality attributable 
to particulate matter. For Southampton, this equates to over 100 deaths per year 
caused by long term exposure to particulate air pollution2.

It is particularly important that we reduce air pollution in Southampton as quickly as 
possible because:

 A large proportion of our City’s residents are children and young people 
(60,000 children and young people, 3000 births per year). Babies and 
children are most vulnerable, for longer, to the health impact of pollution5

 Southampton has a higher than average rate of preventable respiratory and 
cardiovascular early deaths, high rate of chronic obstructive pulmonary 
disease and comparable asthma prevalence to the England average6

 Deprivation is increasing, and Southampton has some of the most deprived 
areas in England2

 The area of NO2 exceedance is alongside one of the most deprived areas 
of Southampton with a high density of resident children in the City

The figure below shows asthma prevalence (red highest, blue lowest) and air quality 
management areas (yellow lines) in Southampton. The area of NO2 exceedance is the 
yellow line on the left of the map, alongside the area of highest asthma prevalence in 
the City. 

5Royal College of Physicians Policy report. Every breath we take: the lifelong impact of air pollution. 2016: 
https://www.rcplondon.ac.uk/projects/outputs/every-breath-we-take-lifelong-impact-air-pollution  

6 Public Health Outcome Framework: https://fingertips.phe.org.uk/profile/public-health-outcomes-framework 
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Figure 2 Health impact of 1µg/m3 reduction in NO2 and meeting EU limit values by 
2035 for England

Figure 3 Southampton AQMAs and registered Asthma prevalence by LSOA (May 
2017)
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Evidence suggests an association between NO2 and new cases of asthma in children 
and evidence is accumulating for an association between NO2 and new cases of 
asthma in adulthood, diabetes, lung cancer, low birth weight and dementia7. The UK 
Health Forum has modelled the cost and health impact of air pollution, forecasting that 
if air pollution levels remain constant the total cumulative costs to the NHS and social 
care is forecast to be up to £5.4 billion by 2035. In England, current levels of NO2 are 
predicted to be attributable to 1.1 million new cases of disease by 2035 (an additional 
1.3 million cases are attributed to PM2.5)7. Figure 2 shows the health impact of 1µg/m3 
reduction in NO2 (scenario 1) and meeting EU limit values by 2035 for England 
(scenario 2)7 compared to a baseline. (Note: this is a national figure used for illustrative 
purposes only). 

1.3.Strategic Fit 
Southampton City Council Strategy 2016-2020
The local plan for NO2 compliance will support the council’s strategy by contributing to 
the four priority outcomes:

Figure 4 Southampton City Council Strategy 2016-2020 Outcomes

A level 2 Clean Air Strategy was adopted that supports the level 1 Health and 
Wellbeing Strategy, Local Transport Plan and Local Development Plan. This sits 
alongside the Cycling Strategy and is supported by the Clean Air Zone Plan (local plan 
for EU AAQD compliance) and the Air Quality Action Plan (local air quality 
management). The Clean Air Zone Plan will focus on delivering compliance of the EU 
AAQD Directive within the shortest possible time, ultimately contributing to the four 
priority outcomes. 

7 UK Health Forum presentation, Public Health England Conference 2018: https://www.phe-
events.org.uk/hpa/frontend/reg/absViewDocumentFE.csp?documentID=14856 
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Figure 5 How the Clean Air Zone Plan (local plan for EU AAQD compliance) and the 
Clean Air Strategy support the council's strategy.
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1.4.Current Air Quality Measures Implemented or Planned 
Southampton and New Forest have taken forward and implemented a number of measures to improve air quality. These are detailed 
below. 

Table 1 Air quality measures currently implemented or completed in Southampton
Type Action Description Status Completion 

Date

Taxis and 
Private Hire

Low Emission Taxi 
Incentive Scheme

Offering an incentive to cover vehicle licensing 
and other related costs for three years to 
encourage greater uptake of hybrid, plug-in 
hybrid and electric vehicles. 

Active – Implemented 2020/21

Taxis and 
Private Hire

Extension of age limit 
for hybrid, plug-in 
hybrid and electric 
vehicles 

Extension of the age limit for low/zero emission 
vehicles makes them a more attractive vehicle 
to operate in the long term. 

Active – Implemented 2018

Private Hire Permit electric 
vehicles capable of 
carrying three to eight 
passengers a private 
hire licence.

The current policy only permits vehicles that 
can carry four-eight passengers in comfort. 
Many electric vehicles do not have this 
capacity. By licensing vehicles that can carry 
three to eight passengers in comfort, the 
opportunity for uptake of electric vehicles is 
increased. 

Active 2018

Buses Clean Bus Technology 
Fund 

Retrofitting 145 pre-Euro VI buses with 
emissions reducing technology 

Active – Funding 
secured and being 
implemented

2019/20

HGVs Sustainable 
Distribution Centre 

SCC providing a procurement framework for 
public sector use of the Sustainable 

Active 2019
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Distribution Centre. To encourage 
consolidation of goods coming into 
Southampton achieving efficiencies and cost 
savings. Reduction in emissions associated 
with fewer vehicle movements. 

HGVs Delivery and Service 
Planning

Offering delivery and service plans advising on 
best practice to reduce emissions and fuel 
consumption.

Complete – scope for 
further work

Complete

LGVs Delivery and Service 
Planning

Offering delivery and service plans advising on 
best practice to reduce emissions and fuel 
consumption.

Complete – scope for 
further work

Complete

Private 
Vehicles

City centre parking 
season ticket 
concession

Electric Vehicles are eligible for a 90% 
discount on an annual city centre parking 
season ticket. Offers an incentive for drivers to 
choose electric vehicles. 

Active – Being 
implemented

2018

Private 
Vehicles 

Itchen Bridge toll 
exemption

Free passage over the Itchen Bridge for EV 
drivers. Offers an incentive for drivers to 
choose electric vehicles.

Active – Being 
implemented

2018

Council 
Fleet 
Emissions

SCC Fleet EV 
Replacement

Procurement of low emission vehicles in 
council and partner fleets. This will reduce 
emissions from council vehicles. 

Active Ongoing

Active 
Travel

SCN1 Cycling 
Infrastructure 

Early Measure funding 2017 awarded to 
provide enhanced cycle routes along the A33 
Western Approach and to install virtual 
messaging signs (VMS) and a green wall.

Active – Being 
implemented 

2020
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Active 
Travel

SCN5, 8 and 10 
Cycling Infrastructure 

Early Measure funding 2018 awarded to 
provide new and enhanced cycle routes along 
the north-south and east-west routes into 
Southampton.

Active 2020

Engagement Access Fund/ My 
Journey

Sustainable travel communication campaign 
promoting active travel and low emission 
technology. The brand associated with the 
2017-2020 Access Fund to increase 
sustainable travel in the South Hampshire 
area. 

Active 2020

Engagement Schools Access Funding for officers to engage with 
schools to educate and communicate air 
quality issues and solutions. 

Active 2020

Engagement Travel Planning Access Funding for officers to engage with 
local businesses to educate and communicate 
air quality issues and solutions.

Active 2020

Engagement Clean Air Network A network to facilitate and enhance discussion 
of good air quality practice among local 
stakeholders. 

Active n/a

Engagement airAlert Alerts for registered users when air quality is 
predicted to be poor.

Active Ongoing

Engagement Anti-Idling Campaign Campaign to reduce unnecessary engine idling 
at key locations around the city. Includes social 
media a billboard presence. 

Active 2018

P
age 39

https://myjourneysouthampton.com/
http://www.southampton.gov.uk/environmental-issues/pollution/air-quality/working-together-for-cleaner-air.aspx
http://www.airalert.info/Hants/Default.aspx
https://www.southampton.gov.uk/environmental-issues/pollution/air-quality/no-idling.aspx


12
Outline Business Case v0.2

Planning 
Policy

Air Quality 
Supplementary 
Planning Document 

Setting the minimum standard for good air 
quality practice in new development. 

In progress 2019/20

Council 
Strategy

Clean Air Strategy A long term (2016-2025) strategy which 
outlines the Council’s strategy for improving air 
quality. 

Active 2025

Council 
Strategy

Cycling Strategy A 10 year strategy for improving cycling 
infrastructure and encouraging uptake of 
cycling as a mode of travel. 

Active 

Council 
Strategy

Health and Wellbeing 
Strategy 

2017-2025 Council strategy for improving local 
health and wellbeing, including “deliver a 
cleaner environment through a clean air zone 
with vehicle access restrictions to the city.”

Active 2025
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1.4.1. Cycling Early Measures
Southampton City Council have received funding to implement cycling schemes 
throughout the city from JAQU’s Clean Air Zone Implementation Fund as early 
measures. This funding will support Southampton in delivering measures that will 
contribute to reaching legal nitrogen dioxide compliance in the shortest possible time 
Table 5 describes the cycling schemes that will be implemented. Funding for SCN1 
was received in 2017 and funding for SCN5, 8 & 10 was received in 2018. All 
infrastructure and supporting communications/engagement programmes are 
scheduled to be implemented prior to 2020. 

Table 2 Description of schemes implemented as early measures in Southampton
SCN1 (A33 
Western 
Approach)

Healthy & Active Travel
This element consist of the delivery of high quality segregated cycle 
infrastructure and wayfinding along the A33 to complement and 
upgrade the existing facilities as part of SCN1.  This will complete 
the SCN1 cycle route from Totton and the New Forest National Park 
into Southampton City Centre passing the Port of Southampton to 
encourage more commuting, education and leisure trips to be made 
by bike.  
It is broken down into the following components:

 Second Avenue (Phase 2) – complements recent SCC 
investment in Second Avenue Phase 1 – construction of a 3m 
wide shared use cycle path alongside service road adjacent 
to A33 from First Avenue to Millbrook Roundabout.  This will 
provide cyclists with a dedicated segregated facility instead 
of the existing on-road route.

 Third Avenue – construction of a 3m wide shared use cycle 
path from Millbrook Roundabout to Regents Park Road, 
including a physical barrier in form of shared space severing 
Third Avenue at Millbrook Recreation Ground.  This makes 
Third Avenue a no-through route for all traffic but retains 
access to the industrial and commercial units, it also creates 
a more safe and attractive route for cycling by discouraging 
HGVs from parking here.

 Millbrook Road East – junction improvements, traffic calming 
and cycle facilities to reduce speeds and discourage rat 
running creating a cycle friendly environment.

 First Avenue to Dock Gate 20 – a shared use cycle facility 
from existing cycle facilities at Millbrook Roundabout to Port’s 
main entrance at Dock Gate 20 – this will link with ABP’s 
project to improve cycle facilities within the Port.

Legible Cycling – installation of bespoke wayfinding signs, maps and 
totems to help guide cyclists along the corridor and connecting with 
other routes in Southampton and beyond

Real Time Information & Data Sharing
New methods of collecting and disseminating data on travel and 
journey conditions through Co-operative ITS, to provide real time 
data on conditions and dynamically manage traffic.  This will enable 
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SCC to manage traffic conditions and unplanned events along the 
A33 effectively to reduce delays and resulting air pollution. 

 Cycle counters - Install 2 new automatic cycle counters along 
corridor for monitoring

 Bluetooth monitoring - Use of Bluetooth technology to monitor 
journey times to help manage traffic on A33 better inform road 
users of predicted journey times and conditions and manage 
traffic signal operations in response to traffic or air quality 
conditions as part of wider Connected ITS Corridor

 2x Enhanced Variable Message - Signs to display colour 
highway symbols and maps to a standard specification to 
display information about major events, cruise information or 
alternative modes or routes.  Signs at Redbridge Roundabout 
and Regents Park Road.

Awareness Raising
Through existing Southampton Workplace Travel Plan Network work 
with businesses in Millbrook Trading Estate, including ABP/DP 
World and SCC, to encourage the provision of attractive and secure 
facilities such as cycle racks, maintenance facilities, and storage. 
Investigate feasibility of a local Active Travel Hub/Bike Kitchen in 
partnership with businesses and community groups.  Using the 
existing TPN to share best-practice. This will raise awareness of 
sustainable alternatives to single occupancy travel to work and be a 
route for engagement with local businesses about the CAZ. 

Green Infrastructure
Planting of a Green Wall along sections of the route adjacent the 
existing cycle route and Freightliner Terminal. It is envisaged this will 
create a visual amenity and make the route a more attractive one, 
shelter the route from exposed port operations and prevailing sea 
winds and assist in reducing existing pollution levels.  

SCN5 
(Northern)

Delivering a high quality segregated Cycle Freeway and wayfinding 
along The Avenue to complement and upgrade the existing facilities 
as part of SCN5.  This will complete the corridor from Chandlers Ford 
and Eastleigh into Southampton City Centre passing the University 
of Southampton and Southampton Common to encourage more 
commuting, education and leisure trips to be made by bike.  Passes 
through the Burgess Road AQMA.
It is broken down into the following components:

 The Avenue (South) – complements recent SCC investment 
on cycle facilities along The Avenue with construction of two 
‘with flow’ segregated cycle lanes on The Avenue between 
London Road and Lodge Road potentially reallocating road 
space.  This will provide cyclists with a dedicated segregated 
facility instead of the current busy shared use path.

 The Avenue (Common) – continuation of segregated ‘with 
flow’ cycle lanes through Southampton Common 
complementing road safety project to reduce the 40mph 
speed limit to 30mph.  This will narrow the carriageway on 
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The Avenue changing how traffic perceives the road creating 
a safer and attractive route for cycling along busy stretch of 
road.  ‘Floating bus stops’ will be implemented at 7 locations. 

 Bassett Avenue – junction improvements on existing shared 
use facilities to provide safer priority over side roads for 
cyclists, works to A35 Winchester Road roundabout to 
provide safer crossing and circulation points.  Complements 
£1m worth of highway resurfacing and drainage along 
Bassett Avenue.

Legible Cycling – installation of bespoke wayfinding signs, maps and 
totems to help guide cyclists along the corridor and connecting with 
other routes in Southampton and beyond.

SCN 8 & 10 
(Eastern)

Delivery of complementary high quality cycle routes and Quietways 
to the Highways England M27 Southampton Junctions project and 
links to the SCC NPIF project to deliver cycle freeway on SCN10 
Bursledon Road. This will complete and supplement a main corridor 
in the east of Southampton from the city centre towards Hedge End 
and Botley along the A3024 corridor.  Provide local connections to 
Bitterne Village District Centre for local services, into Sholing which 
is an area with pockets of deprivation, and to the schools and college 
along the length of the corridor.  Passes adjacent to the Bitterne 
Road West AQMA. It consists of the following components:

 SCN8 Quayside Road-Bitterne Village – provide a Cityway 
standard alternative route to A3024 Bitterne Road west 
avoiding the Bitterne Road West AQMA.  This could include 
junction treatment, cycle facilities, improved crossing 
facilities, cycle bypass lights at traffic signals and wayfinding.

 Sholing Quietways – developing a series of Quietway routes 
from Valentine Primary School via Chessel Health Centre, 
Early Years provision, a local parade of shops to A3024 
Bursledon Road (SCN10) with features such as road 
closures, upgrading cut-through, speed reduction.  Link with 
local Community Cycle Group Engagement Programme 
through Monty’s Cycle Hub in Sholing and EU 
Metamorphosis project to embed cycling from an early age.  
Enabling all cyclists the ability to access the cycle network 
and local services.

Legible Cycling – installation of bespoke wayfinding signs, maps and 
totems to help guide cyclists along the corridor and connecting with 
other routes in Southampton and beyond.

Contribution 
to New 
Forest 
Waterside 
Route

Hampshire County Council is seeking funding from the Highways 
England Air Quality designated funds to undertake feasibility and 
design work for a cycle route in the east of the district. This 
contribution will provide the capacity for the New Forest to ensure 
that the route is linked with the SCN1 cycle route in Southampton 
and will contribute towards enhancements. The contribution will be 
focussed at this area as it is the area where the PCM identifies an 
exceedance of the EU Air Quality Directive, and is the focus of 
NFDC’s plan for compliance. 
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Promotion, 
Engagement 
& 
Awareness 
Raising

Through the existing My Journey and National Clean Air Day 
programmes of promotion, engagement and awareness raising work 
with businesses and schools, including University of Southampton, 
Itchen College and SCC, to encourage the provision of attractive and 
secure facilities such as cycle racks, maintenance facilities, and 
storage. Investigate feasibility of a local Active Travel Hub/Bike 
Kitchen in partnership with businesses and community groups in 
Sholing and/or Bitterne. This will raise awareness of the new 
facilities constructed sustainable alternatives to single occupancy 
travel to work and be a route for engagement with local businesses 
and schools about the CAZ. 
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Figure 6 SCN1 A33 Western Approach infrastructure improvements

A33 also identified in 
2017 NO2 Plan as 
exceeding annual 
mean NO2 limit value
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Figure 7 SCN5, 8 & 10 cycle routes
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1.4.2. Clean Bus Technology Fund – Retrofitting City Buses 
In 2018, Southampton City Council were awarded £2.7m to implement a programme 
of retrofit for operation buses in the city. The scheme was developed in partnership 
with the main bus operators in Southampton (First Group, Bluestar, Unilink Wheelers 
and Xelabus). The project will retrofit Clean Vehicle Retrofit Accreditation (CVRAS) 
Scheme accredited Selective Catalytic Reduction Technology (SCRT) equipment to 
145 buses that are Euro III-V standard during 2017/18 and 2018/19. At the time of 
project inception, there were 56 Euro VI buses operating in Southampton, with a 
further 52 new Euro VI buses due to be delivered by 2018. Accounting for these, the 
145 buses represent all of the remaining non-Euro VI buses that will be operating in 
2019/20 in Southampton and the wider area via services beyond the city including 
those to Totton (along the route identified as an EU AAQD exceedance in NFDC), 
Eastleigh and Winchester, areas that also have air quality management areas 
(AQMAs). 
Vehicles accredited with CVRAS retrofit technology are deemed compliant with the 
Clean Air Zone minimum standards. The technology used to retrofit the buses is 
complaint with the Clean Vehicle Retrofit Accreditation Scheme8. Figure 8 shows 
Southampton bus routes relative to AQMA’s and the EU AAQD exceedance identified 
by the national PCM model. 

Figure 8 Bus routes relative to AQMA's and EU AAQD exceedance

8 http://www.energysavingtrust.org.uk/transport/clean-vehicle-retrofit-accreditation-scheme-cvras 

A33 Western 
Approach EU 
AAQD 
Exceedance 
identified in 
UK 
Governments 
2017 plan
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1.4.3. Low Emission Taxi Incentive Scheme 
Southampton City Council and Eastleigh Borough Council are offering financial 
incentives for locally licensed taxis to replace older, more polluting vehicles with lower 
emission alternatives. Vehicles can be replaced under the scheme if they are pre-Euro 
4 petrol/6 diesel. The scheme has £254,880 funding from Defra’s Air Quality grant 
17/18 and commenced in December 2017. 

Table 3 Vehicles eligible as replacements and the financial incentive offered
Option Description Cashback 

Incentive
Full Electric A vehicle with an original specification of 

being powered only by a battery charged 
from the electricity grid.

£3,000 

Plug-in Hybrid 
Electric Vehicle 
(PHEV)

A vehicle with an original specification of 
being powered by a plug-in battery and an 
Internal Combustion Engine (ICE). After the 
battery range is utilised the vehicle reverts to 
conventional hybrid operation (Minimum 
Euro 4 Petrol or Euro 6 Diesel Engine).

£2,000 

Full Hybrid A vehicle with an original specification of 
being powered by an ICE and is capable of 
being powered solely using a battery and 
electric motor. Battery cannot be plugged in, 
and is charged during driving. (Minimum 
Euro 4 Petrol or Euro 6 Diesel Engine).

£1,500 

Euro 5 or 6 Petrol 
(Capacity to carry 5-
8 passengers or 
wheel chair 
accessible only)

Recognising that there is limited availability 
of low emission vehicles with capacity to 
carry 5-8 passengers.

£1,500 

More information for taxi drivers and firms can be found at the SCC Low Emission Taxi 
Incentive webpage.
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1.5.Local Model Do Minimum Baseline 
The 2017 National Plan identified exceedance of the EU Ambient Air Quality Directive 
(EU AAQD) in Southampton and New Forest. The model used to identify this 
exceedance is the national Pollution Climate Mapping model (PCM)9. SCC are 
required to undertake a more localised study. This local study provides finer resolution 
than is possible with the national PCM model. Inputs to the model are more localised 
including speed assumptions, local emission sources and local fleet composition 
based on ANPR data collected from Southampton. 

Further details on the methodology used to model air quality locally can be found in 
the Air Quality Modelling Methodology Report. Transport evidence deliverables are 
found in appendix 4, 5, 6 and 7 (T1 to T4). 

The model provides results for the annual mean NO2 concentrations at EU AAQD 
relevant locations in Southampton. It extends to other roads that are the responsibility 
of Hampshire County Council in Eastleigh and the Strategic Road Network (SRN) 
managed by Highways England including the M271, M27 and M3. The assessment 
extended to these areas to determine the impact of the scheme more widely. 

Following extensive consultation between 21st June 2018 and 13th September 2018, 
and as a result of updates to data sources, the do minimum baseline scenario has 
been revised to reflect the most up to date information available. The full details and 
of the updates are provided in AQ2 Air Quality Methodology Report and AQ3 Air 
Quality Results Report.   

Changes to the transport model
 An updated version of the version of the SRTM has been used 
 Updated coding of the Redbridge roundabout to account for the current 

confirmed scheme design
 Use of the latest 2018 National Road Traffic Forecast (NRTF)

Updates to assumptions for the Port 
Vessels travelling to or at berth: 

 Activity levels revised to represent latest growth forecasts for container vessels, 
RoRo vessels and bulk carriers. 

 Tighter fuel sulphur limit of 0.1% accounted for by assuming ships comply in 
2015 by switching to marine distillate fuel.

 LNG ships are assumed to represent 20% of cruise ships calling at the Port of 
Southampton with 85% lower NOx emissions compared to distillate fuel.  

 Vessel fuel efficiency annual improvement of 1% in line with national 
atmospheric emissions inventory (NAEI) assumptions. 

 An annual 1% reduction in NOx emission factor from ships to 2020 for 
Southampton compared to the NAEI assumption of 0.7%. 

Port machinery:
 Activity levels revised to represent latest growth forecasts for port machinery 

(e.g. straddle carriers relative to container ship forecasts).  

9 https://uk-air.defra.gov.uk/research/air-quality-modelling?view=modelling 
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 Updated fleet plan for straddle carrier emission standards and model types as 
of 2018 to project 2020 fleets. 

Port related traffic
 Port activity forecast revisions reflected in transport modelling. 
 Rail freight share updated to reflect diesel prices, rail freight subsidy provision 

and a rail lengthening project due for completion in 2020.  

Funded Measures

The 2020 results will represent a baseline scenario where only measures currently 
implemented or being implemented to improve air quality are modelled. (I.e. without 
any sort of scheme to address NO2 compliance). The measures already being 
implemented and included in the baseline scenario are detailed below: 

Table 4 Funded measures included in do minimum baseline
Measure Description
Clean Bus Technology Fund Retrofitting 145 buses to Euro VI equivalence or 

better.
Cycling infrastructure 
enhancements (Early 
Measures)

SCN 1, 5, 8 and 10 have been funded by CAZ Early 
Measures funding and are will be delivered by 2020.

Low emission taxi incentive 
scheme

Offering local taxi drivers incentives to upgrade to 
cleaner vehicles when they replace non-CAZ 
compliant vehicles.
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Do Minimum Baseline Results
The results represent key locations of interest. Full results are available in AQ3 Air 
Quality Results Report air quality results report and are listed at the end of this 
document. 

PCM National NO2 Annual 
Mean (µg/m3)

Local Model NO2 Annual Mean 
(µg/m3)

Census 
ID

2015 2020 2015 2020

46963 37 32 50 38

56347 55 46 43 36

6368 58 44 43 36

6933 35 30 44 37

73615 63 49 46 36

75251 42 37 39 32

The PCM National Model identified:
 An exceedance in 2020 at ID 56347
 An exceedance in 2020 at ID 6368
 An exceedance in 2020 at ID 73615
 One location in 2020 at ID 75251 above 35 µg/m3

The Local Model identified:
 No exceedance of 40 µg/m3 in 2020
 Six locations above 35 µg/m3 in 2020
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M27 and M3 
exceedance are 
responsibility of 
Highways England 

Census ID 46963 
38 µg/m3 in 2020

Census ID 56347 
36 µg/m3 in 2020

Census ID 6368 
36 µg/m3 in 2020

Census ID 6933 
37 µg/m3 in 
2020

Census ID 73615 
36 µg/m3 in 2020

Figure 9 Do minimum Baseline local model annual mean NO2 at EU AAQD relevant locations in 2020 (µg/m3)
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1.6.Source Apportionment 
Source apportionment of NOx concentrations has been carried out for key locations in 
Southampton, shown figure 10. Source apportionment was undertaken for the 2015 
base year and the 2020 do minimum baseline scenario. A full discussion of the source 
apportionment is found in AQ3 Air Quality Results Report section 3.1. 

Figure 10 Locations of NOx source apportionment in Southampton
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For 2015, the apportionment of sources contributing to NOx concentrations identifies 
that roads contribute most significantly at all locations (59-76%), as shown in figure 
11. 

Figure 11 2015 NOx Source Apportionment

The road contribution can be further broken down to show the contribution from each 
of the main vehicle types, as shown in figure 12.  Diesel cars account for the highest 
proportion of road traffic emissions (average 41%) followed by HGV emissions 
(average 22%). The exception to this is site N120, where buses and diesel cars 
account for 30% of the total emissions each. Emissions from taxis at the source 
apportionment sites are on average 2%.

Figure 12 2015 Road NOx source apportionment
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In 2020, the majority of the total NOx emissions are from road sources (47–76%), as 
shown in figure 13. 

Figure 13 2020 NOx source apportionment

The road contribution can be further broken down to describe the contribution from 
each of the main vehicle types and is shown in figure 14. Diesel cars contribute the 
largest amount to total road NOx in 2020 (average 56%), followed by LGVs (average 
22%). The proportion of emissions from buses has reduced in 2020 as a result of the 
completion of Southampton’s bus retrofit programme resulting in all buses being Euro 
VI. At N120, contribution of buses has reduced from 30% in 2015 to 5% in 2020. 

Figure 14 2020 Road NOx contribution
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1.7.Consultation and Engagement 
A 12-week consultation took place between 21st June 2018 and 13th September 2018. 
The aim of the consultation was to:

a. Communicate clearly to residents and stakeholders the proposals for a 
Clean Air Zone in Southampton. 

b. Ensure any resident, business or stakeholder who wishes to comment on 
the proposals has the opportunity to do so, enabling them to raise any 
impacts the proposals may have.

c. Allow participants to propose alternative suggestions for consideration 
which they feel could achieve the objective in a different way. 

d. Provide feedback on the results of the consultation to elected Members to 
enable them to make informed decisions about how to best progress.

e. Ensure that the results are analysed in a meaningful, timely fashion, so 
that feedback is taken into account when decisions are made.

Overall, there were 9,309 separate written responses to the consultation. Detail of the 
consultation methodology for promoting and assessing the responses along with the 
results can be found here: https://www.southampton.gov.uk/images/clean-air-zone-
consultation-feedback_tcm63-404512.pdf. It is also attached in the appendices.  

The consultation was conducted with a preferred option of a citywide Class B Clean 
Air Zone. Headline results of the consultation showed that of the respondents:

 75% felt air quality in Southampton was a fairly or very big problem while 22% 
thought that air quality was not much of a problem or not a problem at all.

 80% agreed with the overall aim of the Clean Air Zone with 11% disagreeing 
or strongly disagreeing. 

 56% agreed with the preferred option, while 33% disagreed or strongly 
disagreed. 

 20% felt the preferred option would have a positive impact on the city or port 
economy, while 64% felt it would have a negative impact. 

 77% felt the preferred option would have a positive impact on health while 6% 
felt it would have a negative impact on health. 

During the consultation, engagement with key stakeholders became more focused on 
the assumptions made, this assisted in ensuring the inputs were robust and best 
reflected the current and likely future scenario. As a result, updates to assumptions 
were incorporated in an updated run of the modelling which is presented in section 1.5 
(baseline air quality) and the economic case.

1.8.Local Air Quality Management 
For this plan, NO2 is modelled at EU relevant locations in accordance with the EU 
Ambient Air Quality Directive. It has also been possible to model air quality at locations 
where monitoring is currently undertaken by the council. 

The 2020 results were calculated both for the main global adjustment factor that has 
been used for all other model results and for a local site specific adjustment using just 
the data at the monitoring location. The local adjusted results give an indication of the 

Page 56

https://www.southampton.gov.uk/images/clean-air-zone-consultation-feedback_tcm63-404512.pdf
https://www.southampton.gov.uk/images/clean-air-zone-consultation-feedback_tcm63-404512.pdf


29

concentration if specific context at this location is considered (i.e. local monitoring data 
specific for that location), accounting for factors that may not be directly assessed in 
the model. 

The results for Southampton indicate that in 2020, compliance with the 40 µg/m3 NO2 
annual mean objective will be achieved at all locations with the global adjustment 
factor. The local adjusted results show two sites that may be exceeding the limit value 
in 2020:

 Cranbury Place – this is significantly under predicted by the model as this is a 
road that is not in the traffic model and so we have no traffic data.  As such the 
local adjustment significantly increases concentration here but this is not a 
reliable results as 2015 adjustment will not account for fleet improvement to 
2020.

 5 Commercial Road (N140) – this is under predicted by the globally adjusted 
model, with local adjustment suggesting there may be little reduction in 
concentration from 2015 to 2020.

1.9.Primary Spending Objective
The primary spending objective of the local plan is to deliver a scheme that leads to 
compliance with NO2 concentration limits in the shortest possible time.

1.10. Secondary Spending Objectives
The secondary spending objectives of the plan for NO2 compliance within the shortest 
possible time are as follows: 

CAZ framework consistency – Is the option consistent with the governments CAZ 
Framework?

Distributional impacts – Are there adverse impacts on specific groups? 

Value for money – Does the option represent good value for money? 

Strategic fit – Does the option support the council’s strategies? 

Achievability – Southampton City Council’s ability to deliver the proposed changes, 
both implementation of solution and ongoing management of solution. 

Deliverability – The markets ability to deliver the proposed solution, in terms of 
product and services provision.

Affordability – Southampton City Council’s ability to afford the proposed solution, 
both in terms of capital expenditure and revenue to maintain solution.

Eliminate, reduce or mitigate unintended adverse consequences – Does the 
option eliminate, reduce or mitigate unintended adverse consequences? For example 
worsening air quality in areas of the city due to traffic diversion or negative economic 
impacts. 

Flexibility – The adaptability of the option to meet the potential changes requirements 
from the option as the CAZ develops.
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Evidence Base - Availability of existing supporting evidence for this option that 
demonstrates its viability, or ability to assess it through transport and air quality 
modelling.

1.11. Preferred Option
The preferred option is to introduce a package of measures to promote ongoing 
improvements in air quality beyond the do minimum, mitigate risk of exceedance and 
therefore increasing certainty that compliance is achieved in 2019. The non-charging 
measures demonstrate value for money according to the net present value, and 
additional support is provided for local taxi operators to incentivise licensing with clean 
vehicles in the city in the light of more stringent licensing conditions. 

Success Factor/ 
Spending Objective

Comment 

Compliance in the 
shortest possible 
time (PSO/CSF) 

Compliance achieved under do minimum baseline 
scenario. Preferred option will mitigate risks of uncertainty.

CAZ framework 
consistency

Consistent with framework, charging schemes should be 
explored only where no other options can be identified. 
Using existing powers to raise the standard of buses, taxis 
and private hire vehicles (CAZ Framework 1.10). 

Distributional impacts Support provided for those adversely affected by scheme, 
i.e. incentives for taxi operators to upgrade vehicles. 

Value for money Positive net present value.  
Strategic fit Supports clean air strategy, health and wellbeing strategy 

and council strategy. Will complement work underway for 
the Local Transport Plan. 

Achievability Using Local Authority powers and following cases 
demonstrates it is achievable within timescales required. 

Deliverability Procurement routes identified
Affordability Bid for funding to ensure preferred option is affordable
Eliminate, reduce or 
mitigate unintended 
adverse consequences

Existing schemes (CBTF) mitigate TRC, support proposed 
for taxi and private hire vehicles to mitigate licensing 
requirements. 

Flexibility Monitoring and evaluation programme will assess 
progress, flexibility to adapt non-charging measures 
where necessary to meet primary objective. 

Evidence Base Evidence indicates compliance under do minimum 
baseline and therefore primary objective achieved, 
preferred option will mitigate risks of uncertainty. Scheme 
can be reviewed and assessed via monitoring and 
evaluation programme to produce further evidence.  

SCC Measures 
 Freight consolidation and delivery and service planning for HGV operators in 

the city supported by Delivery and Service Planning and Fleet Accreditation 
Schemes to drive uptake of freight consolidation. 

 Traffic Regulation Condition for Public Service Vehicles
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o Assurance of compliance continues for buses in business as usual
 Taxi licensing conditions require a minimum Euro 6 diesel/4 petrol for newly 

licensed vehicles in 2020 and all vehicles by 2023 (including alternative fuels 
where accredited). 

o Bus lane restriction for non SCC taxis to safeguard our local fleet. 
o Expanded low emission taxi incentive scheme for SCC licensed taxis 
o ULEV Taxi Trials for SCC licensed taxis to encourage uptake of ULEVs 

and facilitate low emission taxi incentive scheme. 
o EV Charge points to support ULEV taxis, facilitate low emission taxi 

incentive scheme and for public use to reduce private vehicle emissions.
 A3024 MyJourney support for Northam/Bitterne to promote active and 

sustainable travel and reduce private vehicle use and mitigate risks of 
exceedance identified through the sensitivity assessment. 

Port Measures
It was not considered feasible to include shore power or the port booking system within 
the final preferred option submitted as part of this business case because:

 They demonstrated no benefit to nitrogen dioxide concentrations at EU relevant 
locations under the non-charging scenario. 

 Southampton does not hold the authority or any other mechanisms for 
implementing and ensuring a prompt and effective delivery. 

 The net present value of the two port measures was negative and therefore did 
not represent value for money. 

However, the council will continue to work with the Port community and Associated 
British Ports to support them with the delivery of their Clean Air Strategy 
commitments10 and deliver benefits outside the scope of this plan. 

1.12. Key Constraints, Risks and Benefits 
Constraints 
The key constraints are:

 Ensuring compliance of the EU AAQD for nitrogen dioxide annual mean within 
the shortest possible time (Primary spending objective).

 Secondary objectives.
 In accordance with the Clean Air Zone Framework.
 Responsibility for compliance of roads within the city boundary and under the 

authority of Southampton City Council (e.g. not the strategic network roads 
which is the responsibility of Highways England M3, M27, M271).

 To ensure the plan is proportionate in achieving the primary objective. 

10http://www.southamptonvts.co.uk/admin/content/files/PDF_Downloads/13342%20Associated%20British%20Ports%20Air%20Quality%20Strateg
y%20Report%20v14.pdf 
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Risks and Mitigations
Key risks are outlined below, scheme specific risks are identified in the management 
case.
Risk Impact Mitigation
Compliance is not 
achieved in the shortest 
possible time

High Robust technical assessment provides 
confidence that compliance will be 
achieved. 

By implementing the non-charging 
measures (preferred option), achieving the 
primary objective is more likely than the do 
minimum baseline. 

A monitoring and evaluation programme will 
measure the impact of the schemes and 
mitigating action will be taken where 
necessary. 

Secretary of State does 
not approve the full 
business case. 

High Development of the business case has been 
an iterative process working closely with the 
Joint Air Quality Unit to produce a plan that 
meets the primary objective and is likely to 
be accepted by the Secretary of State. 

The preferred option demonstrates value for 
money and a net benefit. 

Full funding for the plan is 
not awarded

Medium SCC has ensured that funded measures are 
scalable but that which is considered the 
optimum is identified as the preferred option.  

Measures are not 
supported by 
stakeholders

High A communication plan has been developed 
to ensure all stakeholders will be aware of 
the plan and the benefits. The preferred 
option includes suitable support and 
mitigation for all activities.

The consultation identified a desire by the 
city’s stakeholders to engage and work with 
the council to improve local air quality. All 
activities in the plan are based on 
developing this principle.  

Continuous monitoring and evaluation of 
the plan will identify and mitigation any 
issues. 
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Benefits 
They key benefits by implementing this plan are as follows: 

 Demonstrating compliance with the EU AAQD within the shortest possible time 
is likely to be achieved. 

 Public health benefits are delivered by improved air quality.
 Measures promote ongoing improvements in public health and air quality (e.g. 

traffic regulation condition provides mechanism to maintain a modern fleet in 
the absence of a charging Clean Air Zone). 

These benefits will be assessed as part of the monitoring and evaluation programme 
and benefits realisation, benefits are discussed further in the management case. 
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2. Economic case
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2.1. Options Sifting 
The long list sifting exercise assessed a wide range of possible options that span the 
extent of the Clean Air Zone Framework’s classification system and considered a 
number of geographic boundaries

In June 2018 SCC and NFDC consulted on options included in an outline business 
and identified a preferred option. The options sifting for the earlier phase of business 
case development is presented in SCC Options Appraisal appendix. The initial shortlist 
options were as follows:

Option 1: City wide Class B CAZ
Option 2: City wide HGV charging scheme
Option 3: City centre Class A 
Option 4: Non-charging 

The consultation identified a number of assumptions that required amending to ensure 
they air quality and transport models best reflected the likely situation in 2020. The 
baseline air quality model was rerun, the results are shown in section 1.5. Of this 
document. 

A revised options appraisal was required in light of the changes to the baseline air 
quality which predicts compliance at all relevant locations in Southampton under the 
authority of Southampton City Council by 2020. 

Options sifting was undertaken based on the following:

Primary critical success factor (Primary Spending Objectives) 

Compliance within the shortest possible time (Pass/Fail) – Is the option likely to 
result in compliance with the EU AAQD for NO2 within the shortest possible time? 

Secondary critical success factors (Secondary Spending Objectives) 

CAZ framework consistency – Is the option consistent with the governments CAZ 
Framework?

Distributional impacts – Are there adverse impacts on specific groups? 

Value for money – Does the option represent good value for money? 

Strategic fit – Does the option support the council’s strategies? 

Achievability – Southampton City Council’s ability to deliver the proposed changes, 
both implementation of solution and ongoing management of solution. 

Deliverability – The markets ability to deliver the proposed solution, in terms of 
product and services provision.

Affordability – Southampton City Council’s ability to afford the proposed solution, 
both in terms of capital expenditure and revenue to maintain solution.

Eliminate, reduce or mitigate unintended adverse consequences – Does the 
option eliminate, reduce or mitigate unintended adverse consequences? For example 
worsening air quality in areas of the city due to traffic diversion or negative economic 
impacts. 
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Flexibility – The adaptability of the option to meet the potential changes requirements 
from the option as the CAZ develops.

Evidence Base - Availability of existing supporting evidence for this option that 
demonstrates its viability, or ability to assess it through transport and air quality 
modelling.

The options are scored according to the following criteria: 

 Excellent
 Good 
- Satisfactory or no score
 Poor

The full options appraisal undertaken for this business case is presented in SCC 
Options Appraisal. Three options have been taken forward to the shortlist: 

Do minimum baseline: As described in section 1.5 of this document. This includes 
funded measures due for completion in 2020 (low emission taxi incentive scheme, 
cycling early measures funding and clean bus technology fund). 

Non-charging Clean Air Zone:
 Freight consolidation and delivery and service planning for HGV operators in 

the city supported by Delivery and Service Planning and Fleet Accreditation 
Schemes to drive uptake of freight consolidation. 

 Traffic Regulation Condition for Public Service Vehicles
 Taxi licensing conditions require a minimum Euro 6 diesel/4 petrol for newly 

licensed vehicles in 2020 and all vehicles by 2023 (including alternative fuels 
where accredited). 

o Bus lane restriction for non SCC taxis to safeguard our local fleet. 
o Expanded low emission taxi incentive scheme for SCC licensed taxis 
o ULEV Taxi Trials for SCC licensed taxis to encourage uptake of ULEVs 

and facilitate low emission taxi incentive scheme. 
o EV Rapid Charge points to support ULEV taxis, facilitate low emission 

taxi incentive scheme and for public use to reduce private vehicle 
emissions. 

 MyJourney support for the Northam/Bitterne area to encourage uptake of 
sustainable and active travel.

City wide Class B Clean Air Zone: A city wide scheme that would enforce a minimum 
emission standard by levying a charge on non-compliant vehicles, i.e. those that do 
not meet Euro 6/VI diesel or Euro 4 petrol and are identified in a Class B Clean Air 
Zone in the Clean Air Zone Framework. These include buses, coaches, private hire 
vehicles, taxis and heavy good vehicles.
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2.2. Short List Modelling Approach
Do Minimum Baseline  
As described in section 1.5 of this document. 

Non-Charging 
The city wide measures build on the existing measures for which funding has been 
approved and seek to expand on these. The measures modelled are:

 City centre Euro VI bus traffic condition – this is being implemented to 
support the bus retrofit programme providing a mechanism to ensure full uptake 
of the scheme by 2020. This will also ensure that the modern standard of the 
fleet is maintained beyond 2020 and prevent non-Euro VI or retrofit vehicles are 
able to operate on a license in the city.  

 Delivery service plans and freight consolidation – a number of key sites are 
being targeted for these measures, however, the one most likely to see 
significant impact by 2020 is the hospital and has therefore been included in 
the modelling. Provision of delivery service plans beyond that included in the 
modelled will facilitate the freight consolidation centre uptake.   

Two measures have been discussed and agreed for potential implementation with the 
Port for this non-charging CAZ package:

 Shore power – direct connection to shore side electrical power prevents the 
need for ships to run auxiliary engines whilst in port. This is limited to what is 
feasible to deliver within the time constraints of this project, i.e. by 2020.  

 Emission related charges using the port booking system – the container 
port is proposing a scheme where it would charge non-compliant vehicles a 
£5 charge to access the port during peak hours. 

Other measures are deemed as mitigation for exceedance risk or are to facilitate the 
uptake of schemes and are therefore not modelled. These are described here: 

 CAZ compliance set in taxi licencing standards by 2020 for newly licensed 
vehicles and all vehicles by 2023 – Taxi licensing conditions require a 
minimum Euro 6 diesel/4 petrol for newly licensed vehicles in 2020 and all 
vehicles by 2023 (including alternative fuels where accredited). 
 Bus lane restriction for non-SCC vehicles only is a mitigation for the 

increasing stringency on licensing conditions to mitigate the risk of taxi and 
private hire vehicles licensing elsewhere where licensing conditions may be 
less stringent. 

 Expanded low emission taxi scheme is to encourage uptake of low 
emission vehicles beyond the existing Defra AQ grant provision, providing 
funding for estimated non-euro 6 diesel/ euro 4 petrol vehicles by 2023. 
There will also be an incentive for wheel chair accessible vehicles and 
vehicles that can carry 5-8 passengers to upgrade to euro 6 diesel vehicles 
recognising the limited availability of low emission alternatives on the 
market. 

 ULEV Taxi Trial will encourage the uptake of ULEVs and will facilitate 
uptake of the low emission incentive scheme and EVs, by demonstrating 
the feasibility of EVs as taxis. 

 EV Rapid charge points will facilitate use of electric vehicles by taxi drivers 
and will also be available to the public to encourage 
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 Fleet Accreditation Scheme will drive uptake of the DSPs and freight 
consolidation. 

 MyJourney Support for Northam/Bitterne will mitigate the risk of exceedance 
at Northam bridge accounting for sensitivity of Euro 6 light duty vehicles. 

City wide CAZ B 
The charging scheme assesses a £100 charge for buses, coaches and heavy goods 
vehicles and a £12.50 charge for private hire and hackney carriage vehicles that do 
not meet a minimum emission standard (euro 6/VI diesel or euro 4 petrol). The 
boundary was set as shown in figure 15 below. 

This option has been modelled in the transport model to assess potential diversionary 
or destination shifts as a result of the scheme.  Within the transport model buses are 
fixed and taxis are not directly included (they have been estimated as a proportion of 
car traffic).  As such the traffic response to the CAZ B is largely limited to changes in 
HGV traffic. However, this may have a knock-on effect to other vehicles classes if 
journey times change as a results of HGV behaviour and then affect route choices for 
other vehicle types.

Figure 15 CAZ City wide boundary assessed for the city wide Class B Clean Air Zone

Table 5 Summary of Modelling approach for scenarios. 

Option Components Modelling approach 
Do 
minimum 
baseline

Baseline traffic and 
non-transport 
activity 

This includes: 
• Updated traffic model with NRTF18 and 
revised port related traffic assumptions.
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• Updated port activity with reduced growth, 
cruise ship LNG usage and adjusted NOx factor 
forecast. 

Early measure 
cycling scheme – 
routes 1, 5, 8 and 
10 

Additional cycling infrastructure included in the 
traffic model and this affects private car 
demand. 

Clean Bus 
Technology Fund 
(CBTF)

All non-Euro VI buses retrofitted to Euro VI 
(total of 145 buses), so bus fleet set to all Euro 
VI in the model.

Low emission taxi 
incentives 

Funding to upgrade taxis. Current upgrades are 
to petrol hybrids. Projected uptake of 113 
vehicles. This increase in hybrids is similar to 
the existing up take rate assumed in the fleet 
project tool so no further changes made. 

CBTF plus bus 
traffic condition 

Same modelling assumption as Do Minimum 
above. Inclusion of road traffic condition has no 
further impact as all buses already Euro VI. 

Early measure 
cycling scheme – 
routes 1, 5, 8 and 
10

Same modelling assumption as Do Minimum 
above

Low emission taxi 
incentives and 
licensing condition 
in 2023

Same modelling assumption as Do Minimum 
above 

Freight DSP and 
consolidation

Only the impact of the scheme on the hospital 
has been considered and is expected to 
remove 640 LGVs and 113 HGVs movements 
from the network weekly due to consolidation. 
These flows have been removed in the 
transport model.

Shore power for 
cruise liners

By 2020 the Port has estimated that 20% of 
cruise ships will be able to be plugged in to 
shore power.  When ‘plugged in’ the modelling 
assumes that the fuel consumption of aux 
engines “at berth” is reduced by 90% (allowing 
time for vessels to connect and disconnect from 
power).  This is estimated to reduce cruise ship 
NOx emissions at berth by 12.1%.

Non-
charging 
CAZ 

Port emissions-
based booking 
scheme

A £5 charge is applied to all non-compliant 
(non-Euro VI) HGVs accessing the container 
terminal during peak hours. This generates a 
shift from peak to off peak. Applying this charge 
in the transport model indicates that 1% of non-
compliant port related HGVs would shift from 
peak to off peak travel times.

City Wide 
CAZ B 

City Wide CAZ B A City-wide CAZ B, using upgrade assumptions 
provided by JAQU, is run through the transport 
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model to assess behaviour of non-complaint 
vehicles. The compliant and non-compliant fleet 
are then modelled in the AQ model. 

Early measure 
cycling scheme – 
routes 1, 5, 8 and 
10

Same modelling assumption as Do Minimum 
above

CBTF Same modelling assumption as Do Minimum 
above. 

Low emission taxi 
incentives and 
licensing conditions 
in 2023

Same modelling assumption as Do Minimum 
above 

2.3. Options Appraisal
2.3.1. Air Quality  

Table 6 summarises the air quality options appraisal. The full results are listed at the 
end of this document and in the air quality report in AQ3 where there is further 
discussion of the results. 

Table 6 Air Quality Options Appraisal summary 

Do minimum 
baseline local model 

annual mean NO2 
µg/m3

Non-charging local 
model annual mean 

NO2 µg/m3

City wide CAZ B 
local model annual 

mean NO2 µg/m3

Census 
ID

2020 2020 2020

46963 38 38 36

56347 36 36 32

6368 36 35 32

6933 37 37 34

73615 36 36 33
*Interpolated result from 2015 and 2020 model outputs.

Modelled NO2 results have also been extracted from the model for each of the 
monitoring locations in Southampton.  These results provide an indication of the 
impact of the options in relation to areas of concern in relation to local air quality 
management. These results show that all of the monitoring locations were below the 
40 µg/m3 limit value in the baseline ‘do minimum’ scenario and remain so for all the 
options modelled. 
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M27 and M3 
exceedance are 
responsibility of 
Highways England 

Census ID 46963 
38 µg/m3 in 2020

Census ID 56347 
36 µg/m3 in 2020

Census ID 6368 
35 µg/m3 in 2020

Census ID 73615 
33 µg/m3 in 2020

Census ID 6933 
37 µg/m3 in 
2020

Figure 16 2020 Non-Charging local model annual mean NO2 at EU AAQD relevant locations in 2020 (µg/m3)
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M27 and M3 
exceedance are 
responsibility of 
Highways England 

Census ID 46963 
36 µg/m3 in 2020

Census ID 56347 
32 µg/m3 in 2020

Census ID 6368 
32 µg/m3 in 2020

Census ID 73615 
33 µg/m3 in 2020

Census ID 6933 
34 µg/m3 in 
2020

Figure 17 2020 CAZ B local model annual mean NO2 at EU AAQD relevant locations in 2020 (µg/m3)
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2.3.2. Cost Benefit Analysis 
Table 7 - Monetised impacts associated with CAZ options (cumulative discounted impact (PV) from 2020-30 (£m 2018 prices))

AQ 
emissions 
impacts

Upgrade 
costs

Implementation 
costs

Opex 
change

Fuel 
consumption

CO2 
emissions

Welfare 
effects SDC Shore-side 

power  NPV 

NCH CAZ -1.26 0.15 0.00 0.00 -0.05 -0.03 0.01 -0.19 1.79 0.43

CAZ B -14.57 6.82 3.66 -2.41 -7.71 -3.87 2.40 0.00 0.00 -15.67

Notes: -ve values denote benefit / +ve values denote costs; all impacts are in 2018 prices; all impacts are discounted to 2018; 

(*) Air quality impacts represent reductions in emissions valued using the damage costs. These results are distinct from those presented in the air quality modelling report, which focus on concentrations 
and comparison to the legal limits, although a key input into this economic work is the underlying air quality modelling used to form compliance assessment.

Table 8 – Monetised impacts of NCH CAZ at sub-measure level

AQ 
emissions 
impacts

Upgrade 
costs

Implementation 
costs

Opex 
change

Fuel 
consumption

CO2 
emissions

Welfare 
effects  NPV 

Taxi licence -£37,459  £149,912  £1,998 -£46,868 -£25,607  £41,976 

SDC -£268,115  £1,084,813 -£1,546,278 -£729,580 

Port 
booking

 £268,874  £9,749  £278,623 

Shore-side 
power

-£950,056  £6,331,518 -£1,549,647 -£2,993,109  £838,707 

Notes:  - ve values denote benefit / +ve values denote costs; all impacts are in 2018 prices; all impacts are discounted to 2018

Where cells blank, impacts not estimated or are not associated with measure
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The economic appraisal is attached in E1 Economic Appraisal Methodology with 
further discussion and detailed analysis on the economic appraisal results. A summary 
is presented in table 7.  

Table 9 Economic appraisal summary

Option Rationale

CAZ B  Positive NPV – delivers largest air pollutant emission reductions with largest costs
 Avoids high risk around deliverability of HGV non-charging options. 
 Delivers large air quality emissions reduction, which will deliver greatest health and 

environmental benefits, from which poorer households will benefit most
 Largest impact on businesses, with potential adverse effects on HGV and coach operators, 

and taxi drivers who may struggle most with affordability of upfront costs of compliance
o Also will be some indirect impact on household affordability (although less so than 

for businesses)
 Potential risk around deliverability of identifying taxis under charging CAZ in absence of 

national database

NCH CAZ  Negative NPV – delivers smaller air pollutant emission reductions and secondary benefits, 
and higher implementation costs (in particular shore side power) push NPV of option to 
negative

 But has much smaller impact on businesses and affordability risk
o Likewise, has much smaller impact on household affordability

 It is informative to look at results at a sub-measure basis:
o Taxi licence uplift in 2023 delivers a slight net cost but the BCR is close to 1 hence 

the assessment could change under different sensitivities around the central 
analysis.

o Sustainable distribution centre delivers a positive NPV - even where only one 
DSP is implemented as assumed in this economic analysis (albeit for a fairly large 
site), the benefits outweigh these upfront costs.

o Port booking system: the NPV of this measure is negative but an air quality impact 
could not be valued given the damage cost methodology does not account for 
time of day of emission

o Shore-side power: overall the NPV is negative, predominantly due to large upfront 
investment cost. However, if the number of vessels using the shore-side power 
facility scales up over time and/or the installations lasts longer than 10 years, the 
NPV may be close to/at NPV neutral.

 There are risks around deliverability - Several barriers exist to implementing and delivering 
these measures, creating potentially higher risk to delivering additional savings
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2.4. Uncertainty and Sensitivity
Table 10 Air Quality Model Sensitivity Assessment

Sensitivity Description Method Outcome 
High Port 
Growth

Return the port 
growth to that 
originally sourced 
from the 2016 Port 
Masterplan, with all 
other assumptions 
keep the same, as 
a worst-case 
scenario.

Model in air quality 
model for do 
minimum baseline

The high port growth 
sensitivity tests indicates 
some minor increases in 
concentrations on the 
Western Approaches 
(A33) but this is not 
enough to change the 
compliance outcome for 
the ‘do minimum’ 
baseline.

Non 
Charging 
CAZ

Test the effect of 
reducing the air 
quality benefit 
conveyed by the 
non-charging 
measures. 

Half the benefit of 
the non-charging 
scheme on 
concentrations.

The non-charging CAZ 
has already been shown 
to have limited impact on 
concentration and so 
reducing the impact of 
these measures further 
has the same outcome.

Future 
emission 
standards

Adjust light vehicle 
Euro 6 fleet mix to 
all Euro 6a to 
represent a worst-
case ‘high 
emissions’ 
scenario.

Rerun emission 
calculations and 
dispersion model 
for the 2020 Do-
minimum scenario 
only.

By setting all Euro 6 light 
duty vehicles to the Euro 
6a standard increases 
concentrations in 2020 
by on average 4% (or 1-2 
µg/m3).  This is not 
sufficient for any location 
to exceed the 40 µgm3 
limit value but it does 
take on link (ID46963 – 
A3024 Northam Bridge) 
up to the limit. Given 
model uncertainty this 
increases the risk of 
exceedance in the do 
minimum baseline.

Lower f-NO2 Lowering 
proportion of 
primary NO2 (f-
NO2). 

Lower f-NO2 
values in projected 
year by 40% - this 
has been applied 
to the 2020 
baseline model 
outputs only.

By lowering the 
proportion of primary 
NO2 (f-NO2) in the NOx to 
NO2 conversion 
significantly reduces 
concentrations by an 
average of 5% but this 
varies from, 0% to 15% 
depending on traffic 
composition.  This 
reduction would 
effectively reduce all 
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concentrations below 35 
µg/m3, except for those 
on motorway links, and 
so remove any remaining 
risk on exceedance.

Emissions 
at low 
speed (high 
emissions)

Extracted 
modelled NO2 and 
fNO2 
concentrations at 
4m from the 
roadside, 
multiplied total 
Road NOx for all 
vehicles by the 
maximum scaling 
factor derived, 
which at 10kph is 
103.6% for buses. 
Then applied the 
model calibration 
road NOx 
adjustment factor, 
converted NOx to 
NO2  and 
compared annual 
mean 
concentrations 
with the 40 µg/m3 
limit value.

At all receptor locations 
the re-adjusted NO2 
annual mean 
concentrations ranged 
from 18 to 23 µg/m3, so 
were significantly less 
than the limit value.  

Emissions 
at low 
speed (low 
emissions)

JAQU suggests a 
method for 
assessing both a 
‘high emissions’ 
and ‘low emissions’ 
sensitivity test for 
HGVs and buses 
modelled at speeds 
of less than 12kph. 
Therefore filtered 
all road links in the 
Southampton 2020 
base year model 
with speeds less 
than 12kph.

Discussion Impact not quantified as 
no exceedance on links 
where speeds of <12kph. 
Concentrations would 
reduce further. 

Zonal vs full 
model 
domain 
calibration

Zonal vs full model 
domain calibration

Discussion No sensitivity 
undertaken. Discussion 
supporting use of full 
model domain provided 
in AQ3.  

Background 
NO2 
calculation

Background NO2 
calculation

Discussion No sensitivity 
undertaken. Discussion 
supporting decision in 
AQ3.  

f-NO2 and 
calibration 

JAQU suggest - If 
there are a number 
of roadside 
chemiluminescence 
monitors within a 
model domain the 

Discussion Only three roadside 
chemiluminescence 
monitors in domain with 
sparse coverage. 
Diffusion tubes while 
more uncertain provide 
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local authority may 
wish to run a 
sensitivity test to 
examine the 
possible impact of 
this effect by 
calibrating for NOx 
using data from 
chemiluminescence 
monitors only (then 
calibrating for NO2 
using all monitoring 
sites)’

more robust set of model 
agreement statistics. No 
sensitivity undertaken. 
Discussion supporting 
decision in AQ3.  

Surface 
roughness 
length

JAQU suggest that 
local authorities 
model both high and 
low surface 
roughness sensitivity 
tests, scaling surface 
roughness by 
appropriate amounts 
(which will vary on a 
case by case basis).

Discussion No sensitivity 
undertaken. Discussion 
supporting decision in 
AQ3.  

Meteorology Potential for inter-
annual variability in 
meteorological 
conditions to impact 
on modelled 
concentrations

Discussion No sensitivity 
undertaken. Discussion 
supporting decision in 
AQ3.  

The key outcome of these sensitivity tests is as follows:
 Higher levels of port growth – this increases concentrations by a maximum of 

0.5 µg.m-3 so did not have an impact on the final results;
 Lower performance of Euro 6 – setting all light duty vehicles to base Euro 6 

standard increased concentrations by up to 2 µg/m3 which pushed one PCM 
location up to 40 µg/m3 and another to just over 35 µg/m3 in the ‘do minimum’ 
so increases the risk of an exceedance arising in 2020.

 Lower fNO2 by 40% - this significantly reduces concentrations and removes 
all the locations potentially at risk of exceedance in the baseline.

 Lower impact of the non-charging CAZ option – the impact of this option was 
limited so there is no scope to reduce the benefit. 

2.5. Analytical Assurance
The analytical assurance statement is included in the appendices. 
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2.6. Justification of Preferred Option
Freight consolidation and delivery and service planning 
For HGV operators in the city supported by Delivery and Service Planning and Fleet 
Accreditation Schemes to drive uptake of freight consolidation. The Net Present Value 
of the SDC is positive (see section 2.3.2). 

Evidence of existing benefit
Case study analysis has been conducted by the Transport Systems Catapult (TSC) 
reviewing existing consolidation for a local business in Southampton through the 
Southampton Sustainable Distribution Centre and has quantified the benefits derived 
from real-world data. The analysis shows that consolidation considerably reduces the 
operational costs to all parties involved with the FCC (both running fleet cost and 
would-be penalty fees savings) and through reduced emissions. Additional operational 
costs savings across different impact categories also include:

 Distance related costs: costs that increase proportionally with the total distance 
travelled by the logistic suppliers. This accounts for fuel consumption, tyre wear 
and fleet repair and maintenance costs;

 Time related costs: costs that increase proportionally to the amount of hours 
operated by the logistics supplier including driver costs;

 Fixed costs: costs that that are incurred regardless of the operation level 
undertaken by the freight transport fleet such as vehicle finance and overhead 
costs.

It is modelled that by managing the local business’s supply chain through a FCC logic, 
upwards of 70,000 vehicle miles are reduced per annum through the city of 
Southampton.

Evidence of potential benefit: Public sector 
A second case study undertaken by the TSC reviewed the potential cost and 
environmental benefits for the key public sector stakeholder in Southampton should a 
FCC continue to be available for use and utilised.

Under current working conditions frequent and unscheduled courier deliveries at the 
main loading bay creates high levels of congestion as well as environmental impacts 
in the surrounding areas, leading to increased delivery times, pollution and air quality 
impacts. In addition, the current logistics model adopted by requires a large amount of 
resources, including both labour and space requirements that could be better utilised 
and re-allocated to serve more productive tasks. Adoption of a freight consolidation 
model would improve efficiency by enabling the scheduling and pre-sorting of a set 
number of deliveries per day. A logistics consolidation model was investigated to divert 
supplier deliveries into an existing multi-user FCC. Items would then be handled and 
combined on the minimum number of appropriate, efficient and clean vehicles to ship 
to one end user. TSC modelled the potential trade-offs between the business-as-usual 
operational model at the Hospital compared to the use of a FCC model for all the 
parties involved. It considered the positive implications of the FCC, but also took into 
account the additional costs associated with the extra supply chain ‘leg’ being 
introduced. The result of the study demonstrated that that the economic and wider air 
quality benefits of using a FCC could off-set additional costs imposed by the FCC 
should the service already be available. At the point of switching to the FCC the 
hospital would be running at an operational deficit whereby the additional costs 
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imposed by the extra supply chain leg outweigh the operating cost savings but once 
volumes are at a sufficiently large enough level this is reversed. 

It was modelled that by managing the supply chain through a FCC logic, the current 
volume of deliveries to site (upwards of 900 per week) could be reduced to 20 
deliveries per week to account for the current requirements.

The full technical report, commissioned by Department for Transport can be found 
here: https://s3-eu-west-1.amazonaws.com/media.ts.catapult/wp-
content/uploads/2018/07/13095627/Public-Sector-Logistics-Consolidation_On-Line-
Report-web.pdf

Other Benefits 
Table 11 Other Freight Consolidation Centre Benefits
Benefits 
classification

Benefits of freight consolidation centres

Reduction of greenhouse gas emissions
Improved air quality
Reduction in noise levels

Environmental

Use of electric vehicles for the last mile delivery
Reduction in goods vehicle traffic
Improved safety, i.e. fewer collisions, injuries (KSIs), reduced threat 
and intrusion
Opportunity to disconnect trunking from urban delivery, allowing 
trunking operations to be conducted at night

Traffic

Decreasing the demand for kerbside loading space
Shared reverse logistics and home delivery facilities
Reduced and better managed local HGV journeys serving the retail 
environment
Improved delivery service level
Opportunities for stock buffering

Operational

Encourage and support clients’ recycling commitments (WRAP)
Overall reduction of operational costs for haulier and end users
Reduce loss of goods (shrinkage) within the supply chain
Potential for reduced delivery bay requirements and associated 
costs

Economic

Avoided CAZ charge for those unable to upgrade to Euro VI

Benefits evidenced by this modelling and future projections: 
The air quality modelling undertaken for this exercise for 2020 has identified a 
reduction in NO2 of approximately 0.1µg/m3. Whilst this does not affect compliance the 
additional benefits discussed and the economic benefit in section 2.3.2. demonstrates 
value for money. 

It has also been calculated by the Transport Systems Catapult that should the 
University Hospital NHS Trust transfer their supply chain to the Sustainable 
Distribution Centre over 5.09 tonnes of NOx will be reduced from point of 
implementation in 2019 up to 2030 as a direct air quality improvement. It has been 
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assumed by the Transport Systems Catapult that the delivery vehicles servicing the 
Hospital are making multiple drops and not just going to the hospital and back. The 
calculations work on the basis that the vehicle is not removed from the network 
outright, but a trip to the Hospital is removed. It was assumed that removing a trip to 
the Hospital from the vehicles overall journey is the equivalent to removing 2 miles. 
However, insight provided from a previous DSP for the Hospital would suggest that a 
high proportion of the vehicles servicing the Hospital are NHS supply chain contract 
specific vehicles. On this basis it can be assumed that they would be taken off the 
network outright as they exist only to serve NHS specific demands. As a result the 
Transport Systems Catapult results can be taken as a minimum value and represent 
a conservative take on the potential air quality benefits the SDC would realise.

The CO2 reduction for the same period is estimated to be upwards of 1,144 tonnes.

Traffic Regulation Condition for Public Service Vehicles
The implementation of a traffic regulation condition (TRC) for public service vehicles 
is seen as an important mechanism to ensure the programme of bus retrofits and 
recent investment in fleets in the city continues. The source apportionment shows that 
from 2015 to 2020 under the do minimum scenario that accounts for the CBTF 
scheme, NOx attributed to buses falls significantly, at location N176 contribution falls 
from 11% to 2% and at N120 it falls from 30% to 5%. 

In the absence of a charging Clean Air Zone or a TRC, it is possible that older, more 
polluting buses may renter the fleet in Southampton reversing the positive trend 
observed, risking ongoing improvement. Furthermore, the consultation identified that 
bus operators in the city are willing to play their role in improving air quality in the city 
and the TRC proposal builds on this relationship.  

Taxi Licensing Conditions and Supporting Measures 
Require a minimum Euro 6 diesel/4 petrol for hackney carriage and private hire 
vehicles licensed in Southampton by 2020 for newly licensed vehicles and all vehicles 
by 2023 (alternative fuels acceptable where accredited by the clean vehicle retrofit 
accreditation scheme). While this has not been included in the modelled due to the 
insignificant impact in 2020 on NO2 compliance, it is deemed an essential mechanism 
to ensure the positive trend observed in the city’s fleet continues. The consultation 
also identified that taxi operators, firms and drivers are willing to contribute to 
improvements in air quality. 

Ongoing improvements in the fleet will also help mitigate the risk of exceedance at the 
Northam Bridge location (ID 46963) where road emissions contribute 67%, with diesel 
taxis contributing 3% of the road source.  

Recognising that an additional licensing condition for hackney carriage and private 
hire vehicles in Southampton will represent an additional burden and may put local 
drivers at a disadvantage, supporting measures are proposed that will also convey air 
quality benefits. These are:
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Bus lane restriction for non SCC taxis to safeguard our local fleet 
Implementing licensing conditions to improve air quality risks local taxi and private hire 
vehicles being licensed in other authorities. To safeguard our local fleet it is proposed 
to restrict non-SCC licensed taxis from bus lanes to incentivise SCC vehicles to remain 
licensed by SCC. This will be supported by the low emission incentive scheme that is 
available for SCC drivers. 

Expanded low emission taxi incentive scheme for SCC licensed taxis 
The existing scheme has £254,880 of Defra Air Quality Grant funding which at the time 
of scheme inception was anticipated to deliver 1681.5 Kg of NOx per year across 
Southampton and Eastleigh (£151,624 per tonne NOx per year), a total of 19.2% 
reduction in estimated total taxi emissions. If the award of £164,250 was successful 
we could expect (based on the existing scheme assumptions) to achieve 1.08 tonnes 
of NOx per year reduced emissions. This will support drivers in upgrading their vehicles 
to cleaner alternatives.

EV Charge points to support ULEV taxis, facilitate low emission taxi incentive 
scheme and for public use to reduce private vehicle emissions
Feedback from the consultation was that although taxi operators were willing to 
upgrade their vehicles to electric where feasible, the availability of charging 
infrastructure in the city is a limiting factor. It is proposed to support the uptake of the 
low emission scheme and incentivise uptake of EVs by introducing electric charge 
points at key locations in the city that are accessible by taxi and private hire drivers. 

A3024 MyJourney Support 
The source apportionment identifies the road contribution to the Northam Bridge 
location (ID 46963), as 45%, with diesel cars contributing 64% and petrol cars 
contributing 6% to this in 2020. The sensitivity assessment has identified this location 
as sensitive to light duty vehicle emissions where the concentration of NO2 is on the 
limit value under high light duty vehicle emissions scenario. Therefore, to mitigate this 
risk, it is proposed to focus a communications campaign via the MyJourney 
programme to encourage use of active and sustainable travel along this corridor. 

Southampton City Council has a long-standing behaviour change programme aiming 
to encourage more people to walk and cycle in and around the ‘Southampton Travel 
to Work Area’. This includes an established, award-winning, active travel brand ‘My 
Journey11’ alongside a programme of regular interventions and tools targeted at 
schools, workplaces and in the community. Led Rides, cycle training, direct marketing, 
bike loans, bike maintenance workshops and journey planning all offer residents the 
opportunity to overcome the barriers they have to walking and cycling more regularly.
Over the past 18 months this has resulted in engagement with 106 businesses, 42 
schools (equating to over 14,000 pupils), and 14 new community cycle clubs added to 
over 15,000 participants in led rides and events. A principal objective of the 
programme is to address single occupancy car use by widening the range of available 
travel choices so that getting around more actively and healthily becomes attractive, 
easy and convenient12.

11 https://myjourneysouthampton.com/ 
12 https://www.southampton.gov.uk/roads-parking/transport-policy/ltp4.aspx 
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This programme of measures is targeted at core corridors into and out of the city centre 
and dovetailed with capital investment in improved cycle infrastructure as part of the 
city’s ambitious plans to double cycling rates from 7.4% along these corridors by 2020 
as set out in its Cycling Strategy.

Planned Infrastructure Change
 As part of Southampton Cycle Network Route 8 (SCN8), a ‘Quietway’ route will be 

delivered along Quayside Road to Bitterne Village using CAZ Early Measures 
funding of £350k with works to commence in February 2019.  This will provide safer 
more attractive route for cyclists from Northam River Bridge to Bitterne Village 
avoiding the air quality hotspot on A3024;

 This will then link with further planned works on the A3024 Bursledon Road to 
complete a continuous cycle route from the city centre to Hampshire as part of 
Highway England’s M27 Southampton Junctions scheme. This will bring further 
improvements to cycle facilities, bus priority and journey time reliability and 
includes installation of electric vehicle charge points, sustainable travel hubs, and 
junction improvements. 

 Southampton City Council is one of 10 cities shortlisted for the Transforming Cities 
Fund. The A3024 is one of four corridors identified within the funding submission.

Complementary behaviour change requirement
The potential benefits of this significant capital investment can be maximised if 
matched with targeted behaviour change measures in and amongst the local 
community in Bitterne and Northam. Providing people with the right information, tools 
and skills so that they can make independent and informed journeys is important to 
open up opportunities for work, leisure, or education, get people to increase their levels 
of physical activity, whilst helping reduce the negative impacts of congestion and 
pollution. These are as follows:

Measure Description
Marketing campaign Targeted direct marketing in the east of the city promoting 

newly completed cycle infrastructure works along Quayside 
Road and A3024.

Journey Planning Additional layers to localised journey planner highlighting 
newly established Quietways route. Targeted advice to 
residents to outline options for localised journeys.

Tailored cycle 
mapping

Tailored cycle mapping for local area.

Staff time for local 
promotional activity

Staff hours required to project manage marketing and 
communications.

Staff time for 
schools and 
communities officer

Direct engagement, intensive work in local schools and 
community groups, manage consultation work on capital 
works and undertake co-design of local schemes.

Project resources Supplementary budget for schools and communities officer 
for additional tools and resources.

Port Measures
Port measures modelled are not included within the preferred option. Removing shore 
power and the port booking system for HGVs from the non-charging package of 
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measures is not considered to impact on compliance as do minimum business as 
usual achieves compliance in 2019.  
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3. Commercial Case
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3.1. Summary of Service requirements and Outputs
Good/Service Description Procurement Route Contract 

Length
Contract manager Payment 

Mechanism
ULEV Taxi Trail Trail scheme for SCC 

licensed taxis to trial 
ultra-low emission 
vehicles 

Grant contribution   3 years Scientific 
Services  

Grant 
agreement 

2x rapid EV 
charge points 

Install 2x rapid charge 
points at city owned car 
parks for use by 
taxi/private hire and 
public

Hampshire county council 
EV charge point framework. 
http://www3.hants.gov.uk/en
ergyandsustainability/electri
c-vehicle-chargepoints.htm 

Framework 
call off

Strategic 
Transport

Contract 

Low emission 
taxi incentive 
scheme 
expansion

Expand existing low 
emission taxi scheme to 
accommodate more 
vehicles.

Direct grant award from SCC 
to successful applicant to 
scheme. 

n/a Scientific Service Grant 
agreement 

Sustainable 
Distribution 
Centre 

Operation of a Freight 
Consolidation Centre for 
the city to divert and 
reduce HGV 
movements.

SCC procurement strategic 
partner Capita

10 years Strategic 
Transport

New contract

Delivery and 
Service 
Planning

A technical service to 
help organisations re-
appraise their delivery 
and servicing strategies 
to reduce freight 
impacts

SCC procurement strategic 
partner Capita

3 years Strategic 
Transport 

New contract 

HGV Fleet 
Accreditation 
Scheme

Fleet recognition 
scheme to engage and 
influence the 
environmental impact of 
operators of commercial 

SCC procurement strategic 
partner Capita. 

3 years Strategic 
Transport

New contract 
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vehicles on local air 
quality. Including 
consultancy services

ANPR cameras 
for monitoring 
and evaluation 

ANPR cameras to 
collect data on fleet 
composition for use in 
monitoring and 
evaluation.

Strategic partnership with 
Balfour Beatty Living 
Places.

3 years Balfour Beatty 
Living Places 

Contract via 
strategic 
partners

5 Diffusion 
tubes 

Diffusion tubes to 
monitor monthly NO2 
concentrations. 

Existing contract with 
diffusion tube supplier, 
Gradko Environmental. 

3 years Scientific Service Extension to 
existing 
contract

Communication 
materials/ 
A3024 My 
Journey support

Any collateral 
requirements for CAZ 
communication (e.g. 
leaflets, posters). 

SCC procurement strategic 
partner Capita 
https://www.southampton.go
v.uk/business-
licensing/supply-council/  

n/a Communications Business as 
usual 
purchasing 
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3.2. Southampton City Council’s Capability to Deliver
3.3. Highways Services Partnership – Balfour Beatty Living Places
The following Schemes will be delivered through the Council’s Strategic Highways 
Service Partner – Balfour Beatty Living Places (BBLP):

 Development and design for introducing a traffic regulation condition for public 
service vehicles and subsequent highways works (including signage, road 
markings where appropriate).  

 Signage, design and development for the bus lane restrictions for non-SCC 
taxis. 

 Monitoring and evaluation implementation of ANPR traffic survey. 

In 2010, SCC entered into a ten year multi-million pound Highways Strategic 
Partnership (HSP) with BBLP through an OJEU process, this was extended in 2018 
for a further five years.  The contract provides all the design and construction services 
needed for the Southampton schemes.  Relevant features of the partnership include 
the use of Targeted Costing, shared risk management, and minimisation of 
environmental impacts.

3.4. Delivering Non Charging Measures 
3.4.1. Taxi Measures 
3.4.1.1. Licensing Condition 
Revising licensing conditions to encourage early uptake of newer, cleaner vehicles 
has no associated capital expenditure. This will be delivered as business as usual by 
the licensing team in Southampton. 

3.4.1.2. Bus Lane Restrictions 
Bus lane restrictions for non-euro 6 diesel/4 petrol taxis and non-locally licensed taxi 
and private hire vehicles will require revisions to existing signage. 

This will be undertaken by Southampton’s highways strategic partner Balfour Beatty 
Living Places (BBLP). A key constraint for this brief will be to ensure work is completed 
in accordance with this business case’s project plan. 

3.4.1.3. Low Emission Taxi Incentive Scheme Expansion
The value of the incentives currently offered are shown below, with the value of the 
individual running costs shown in table 2. In addition to those shown in table 2, plug-
in and full electric vehicles will receive a further contribution to costs for insurance over 
the three year period. Any insurance costs that fall below the incentive value (i.e. 
additional £1,500 for electric or £500 for plug-in) will be recouped as per the conditions 
of the grant agreement.  

It is proposed that this scheme:
 Is altered to allow grants for upgrading pre-euro 6 diesel and pre-euro 4 petrol 

wheelchair accessible vehicles or vehicles that carry 5-8 passengers with euro 
6 diesel vehicles.

 Is expanded to cover all vehicles that are pre-euro 6 diesel and pre-euro 4 
petrol in Southampton City Councils fleet. 
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Table 12 Incentives offered to taxi and private hire vehicles through the Low Emission 
Taxi Incentive Scheme

Option Description Cashback 
Incentive 

Full Electric A vehicle with an original specification of being 
powered only by a battery charged from the 
electricity grid. 

£3000 

Plug-In Hybrid 
Electric Vehicle 
(PHEV) 

A vehicle with an original specification of being 
powered by a plug-in battery and an Internal 
Combustion Engine (ICE). After the battery range is 
utilised the vehicle reverts to conventional hybrid 
operation (Minimum Euro 4 Petrol or Euro 6 
Diesel Engine). 

£2000 

Full Hybrid A vehicle with an original specification of being 
powered by an ICE and is capable of being 
powered solely using a battery and electric motor. 
Battery cannot be plugged in, and is charged during 
driving. (Minimum Euro 4 Petrol or Euro 6 Diesel 
Engine). 

£1500 

Euro 6 Diesel* 
(Capacity to 
carry 5-8 
passengers or 
wheel chair 
accessible only) 

Recognising that there is limited availability of low 
emission vehicles with capacity to carry 5-8 
passengers. 

£1500 

*Altered from existing scheme to allow Euro 5 or 6 petrol to Euro 6 diesel

Table 13 Value of running costs for taxis in Southampton and Eastleigh
Southampton Cost (£)

 
 

Private 
Hire

Hackney 
Carriage

Justification 

Annual Licence 
(Annual) 161 210

Direct Licensing Cost

Compliance Test 
(Annual) 55 55

Direct Licensing Cost

VOSA MOT (Annual) 54.85 54.85 Direct Licensing Cost
Change of vehicle 
(Once only) 56 45

Direct Licensing Cost

Meter Refitting (Once 
only) 72 72

Based on current market – 
consultation with SCC Licensing

Camera Fitting (Once 
only) 120 120

Based on current market - 
consultation with SCC Licensing

Vehicle Service 335 335

Based on market and current 
scheme predominantly Toyota 
vehicles 

Cost for 3 years 1730.55 1866.55
Assume 2 service per 3 years - not 
licensing requirement
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It is proposed that this scheme is extended to ensure sufficient funds to offer incentives 
to all vehicles in the fleet that do not meet euro 6 diesel or euro 4 petrol. 

State Aid 
The proposed £7,000 limit on funding for any individual operator is intended to ensure 
that funding is evenly spread, and cannot for example be dominated by a few large 
operators for large scale fleet renewal which could risk distorting the market. 

Procurement of individual vehicles would be the responsibility of each taxi operator 
and ensuring they get best value for their vehicle purchase is their responsibility. Their 
participation in the scheme would be at their commercial risk. 

SCC contributions would not be directly linked to vehicle cost or value for money 
achieved by the operators, the contributions would be fixed and would only be paid 
out in full if an eligible (older) vehicle is replaced by an eligible vehicle and then 
operated as a taxi, with provision of monitoring data on schedule, for three years. Due 
to the nature of the project (a large number of small grants) rather than procurement 
of a single (or several) large cost elements, there are relatively few other procurement 
complexities for this scheme. There are no identified state aid issues as no individual 
grant will exceed £7,000 and the total value of support in each market is less than 
200,000 euros and the contributions are for the running costs of vehicles rather than 
incentivising the purchase of the vehicle itself. 

3.4.2. EV Charging Infrastructure 
SCC propose to install 2 rapid electric vehicle charge points for use by taxi operators 
and the general public with the intention of supporting the uptake of EVs and facilitating 
the low emission taxi incentive grant.

The procurement route for the EV charge points will be through the Hampshire County 
Council Electric Vehicle Infrastructure Framework13. This was a Collaborative tender 
with Hampshire County Council to appoint contractor to carry out the installation of 
city-wide charging infrastructure for EVs and has been completed. The tender 
encompassed the following requirements for deploying EV charging points, divided 
into three categories:
 Service – Data and Contract management, with an end-to-end service offer;
 Installation – For both new points and replacements or adoption of existing 

charge points;
 Consultancy – The development of EV charging point location proposals and 

feasibility work.

The contractor is responsible for installation of recharge points, management of the 
network, maintenance and liability of the network, and marketing. The tender is a 
single supplier 4 year framework from which any public sector organisation, named in 
the documentation within Hampshire and the surrounding areas, can call works off, 
with a contract length of 4 years and a subsequent call off period of 7 years. This 
includes a comprehensive delivery of the project from the supplier, including feasibility, 

13 http://www3.hants.gov.uk/energyandsustainability/electric-vehicle-chargepoints.htm
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management of the arrangements and facilitation including liaisons for way leaves, 
planners, landlords, clients, and district network operators. Southampton City Council 
is named and can therefore call off this Framework. 

The framework enables 3 business models to be used;
 100% supplier funded: This refers to the investment model where the supplier 

provides 100% of the capital funding and retains 100% of the revenue from the 
charging point, until the charging point returns the initial investment. From this point 
the supplier will provide the named authority with an income charge from the net 
revenue (10%) and ownership of the asset will be transferred to the authority at the 
end of the contract period.

 Part supplier, part public sector funded: This model is where the named 
authority would provide part of the upfront capital, with the supplier providing the 
remainder of the capital outlay. The point at which the initial investment is recouped 
will be calculated to incorporate the public sector initial investment, and from that 
point the supplier will provide the named authority with an income charge from the 
net revenue.

 100% public sector funded: In this investment model the named authority will 
provide 100% of the initial investment, and the supplier will provide an income 
charge from the point of installation to the named authority. The charge point will 
be wholly owned by the named authority in this model.

The specification also outlines expectations around;
 Communications;
 Reporting of faults;
 Routine maintenance programme with a 2 year servicing warranty;
 Adoption of existing charge points; 
 Reporting;
 Promotion and publicity; 
 Mapping of charge points on SAT-NAVs;
 Online mapping and information on availability;
 Responsibilities of the charge point provider with respect to civil engineering and 

builders works;
 Software and hardware requirements (Open protocol architecture including 

Firmware (command and control));
 User interface to ensure a consistent, high quality, standardised and easy to use 

charging point for the end user;
 Accessibility and risk reduction; and,
 Signage and display and branding. 

Installation works for the EV charge points are built into the contractors work 
programme, a site feasibility study will be undertaken prior to the full business case. 
Initial capacity checks and liaison with the DNO has been undertaken. 

The charge points will be publically available to all users and therefore state aid will 
not apply. 
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3.4.3. ULEV Taxi Trail
Some of the highest mileage vehicles on our roads are our taxis (including both 
hackney carriage and private hire vehicles), which complete the majority of their 
mileage in our most densely populated areas.  Our engagement and consultation work 
has identified the feasibility of using zero or low emission vehicles is hugely important 
to taxi drivers.  With the service provider (Electric Blue) SCC will work with the taxi 
community to and provide them with the financial motivation to switch to EVs, whilst 
demonstrating the minimal impact an EV would have on their daily lives.

Electric Blue have secured funding from the European Regional Development Fund 
to deliver the scheme in Southampton, Winchester and Basingstoke for three 
years. Southampton City Council has so far agreed a non-binding Memorandum of 
Understanding with Electric Blue to support the scheme in Southampton and provide 
net match funding of £12,000 per year for the duration of the scheme, subject to 
Southampton Council securing their funding and agreeing to the terms of the Grant 
Funding Agreement and a Collaboration Agreement (to be pursued in accordance with 
SCC Contract Procedures Rules section 19.2.2). 

3.4.4. Bus Traffic Regulation Condition
Southampton have been awarded £2.7m from the Clean Bus Technology Fund to 
upgrade buses to a standard that would meet compliance if a charging Clean Air Zone 
were introduced that included buses. This scheme is currently being implemented and 
is scheduled for completion by the end of 2019. To ensure there is no adverse impact 
on the viability of services, the traffic regulation condition will not be implemented prior 
to the end of 2019 or until we are satisfied that the outcomes of the CBTF scheme 
have been delivered.  

A brief BBLP are currently working to includes a key constraint that the scheme must 
however be implemented by the start of 2020. BBLP will also undertake detailed 
design, consultation and implementation through the existing strategic partnership. 

3.4.5. Freight Measures
The freight and logistics sector plays a critical role for the wider Southampton 
economy. Given its significance, Southampton City Council has established a 
Sustainable Distribution Centre (SDC) on the outskirts of the city to reduce the air 
quality impact of freight movements without jeopardising the ability of the freight 
industry to service the city and surrounding area. The SDC provides an alternative 
delivery site for those HGV operators with older vehicles and reduces HGV 
movements into the city overall by consolidating loads.

A very specific operating model has been put in place for the SDC to reduce the 
financial burden on the public sector and deliver value for money for end users. 

 Less capital funding is required for the scheme as the SDC makes use of a pre-
existing facility; 

 Consolidation is not treated as a standalone service but coupled with other 
freight services; 

 The procurement framework that has established the SDC, which concludes in 
December 2018, provided the contractual route for public sector bodies to 
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access the SDC. It has been in place for 5 years allowing organisations to 
review supply contracts due for renewal over that time frame and consider the 
costs and operational changes for switching to a new model of delivery. A key 
lesson from this has been that the length of the framework provides contractual 
certainty for potential users and more justification for altering business practice 
to such a significant extent. 

 Alternative consolidation models have been wholly dependent on public 
subsidy to underpin the facility costs and all operating costs as a stand-alone 
service. The establishment of a new SDC procurement framework for 
Southampton and the surrounding area is an opportunity to reduce reliance on 
public funding but accelerate the growth in the absence of a charging clean air 
zone.

Southampton’s position allows for its SDC to service the wider sub-region and provide 
consolidation and last-mile logistics for a much wider area than the city itself. This will 
directly benefit neighbouring areas with air quality concerns including Eastleigh, New 
Forest, Fareham, Winchester and Portsmouth. The Isle of Wight also serves to benefit. 
The current SDC framework expires in December 2018. The City Council is reliant on 
Government Air Quality funding to re-procure the framework and allow the SDC 
service to continue as there is no other funding stream currently available nor 
anticipated within the timescales. 

In order to meet the timescales of the Clean Air Zone feasibility study and business 
case, procurement has commenced at risk and considerable design and development 
work has been undertaken to ensure on approval, the scheme can be implemented 
immediately. 

There is a recognition that for those organisations operating commercial HGV fleets 
and/or those organisations who depend on suppliers who operate HGVs, expert 
advice and support will need to be provided to facilitate and accelerate the move to 
low emission vehicles and sustainable logistics behaviours including the use of the 
SDC. To this end there are two further interventions identified. These are the 
implementation of Delivery and Servicing Plans (DSPs) and a Fleet Recognition 
Scheme. 

In addition to conducting DSPs and/or undertaking a fleet review as part of a 
recognition scheme and providing recommendations, businesses also require 
resource and expert support to conduct any audit, assessment, analysis and initial 
implementation phases of a DSP or of a fleet recognition scheme. Additional 
consultancy support and time to aid the implementation of recommendations in DSPs 
is therefore also required. 

Options are presented in the financial case which set out differing levels of investment 
in these measures, this is presented in the financial case.
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3.4.5.1. Freight Consolidation
Delivery Model
Southampton has operated its Sustainable Distribution Centre (SDC) since 2013. The 
SDC performs the role of a Freight Consolidation Centre for the city. The operating 
model is as follows:

 The SDC service operator is procured via a single-operator framework. The 
framework sets out the parameters/expectations of the operator and offers a 
pathway for public sector bodies to access their services. The framework offers 
suitable due diligence enabling users to have confidence in service quality. The 
longevity of the framework is also critical in instilling confidence in potential 
users who require contractual security for their supply chain. The higher the 
confidence there is in the stability and continued availability of the Freight 
Consolidation Service the higher the likelihood of any potential user switching 
from existing supply arrangements particularly if it involves supply chain 
changes at scale – this will be a key factor for a new Southampton SDC 
framework established as part of this local plans package of measures. For 
potential users, including the University Hospital Southampton, a 10 year 
framework would be necessary to account for the volume of supplies that would 
be re-directed and to secure the likelihood of the contract coming to fruition;

 Framework ending as of 17th December 2018. Funding required to allow for 
continuation of an SDC service for the city and surrounding area;

 The framework sets out secured/negotiated commercial rates for the loading 
and unloading of vehicles, the storage costs per square metre and the 
transhipment rates based per pallet. This transparency means that individual 
contract negotiations with potential users don’t need to occur;

 The SDC service operator is required to have a facility/warehouse already in 
operation that could be used for consolidation purposes but is shared with other 
logistics operations and utilises shared warehouse staff, vehicles and 
infrastructure (a shared user facility). Consolidation needs to be a business 
within a business not standalone. This is critical so that the public sector does 
not incur the CAPEX cost associated with setting up a new facility and covering 
the operational overheads without diverse income streams. It also removes the 
burden of securing land, planning permissions and other expenses and time 
delays;

 The SDC service operator is required to provide comprehensive warehousing, 
racked and un-racked secure storage services, Advanced Stock Control, 24/7 
operations and Coordinated waste, recycling and reverse logistics;

 The SDC service operator is required to be capable of offering the options of 
pre-retail services so that goods arrive at the end users ready to go on the 
shelf.  This should include but is not limited to unpackaging, picking and 
packing, boxed to hanging, labelling and bar-coding and break-bulk services;

 The SDC service operator is required to have the ability to deliver 24 hours a 
day 7 days a week;

 The service is targeted at large-scale public sector bodies and organisations 
with significant throughput of deliveries, light construction activity and logistics 
chains delivering into the area;

 The SDC services provider is required to assist its new users in negotiating cost 
reductions from their existing suppliers to allow for reduced transport costs 
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linked to the change in trunking time and avoiding time taken to access 
Southampton City Centre;

 To enable competitive rates to be offered, to encourage early take-up and to 
cover some of the initial transfer costs for new users a financial subsidy is to be 
available for users which will be administered by the operator. Over time and 
following initial set-up, as volumes increase, supply chain costs should reduce;

 Added to subsidy support available to new and potential users, Delivery and 
Servicing Plans (DSPs) are offered to organisations in Southampton and the 
surrounding area. A DSP aims to identify economic, operational and 
environmental efficiency opportunities for organisations related to their freight 
and servicing activities. DSPs help to sign-post the potential for consolidation. 
Details about the format and dispensation of DSPs is covered in section 5.2 
below;

 Over and above the actual assessment and analysis involved in DSPs, 
organisations can require resource and expert support to develop the full 
business case for transfer of goods to a consolidation centre and to commence 
the initial implementation phases of a DSP. Additional consultancy time is to be 
made available to businesses to enable them to put in place the measures 
outlined in a DSP, with time available to help aid the switch-over to the 
consolidation centre.

Figure 18
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Two models of operation are applied depending on the user and their needs:  
1. Transhipment, whereby goods are transferred from the supplier’s vehicle to a 

Euro VI vehicle, using the Southampton SDC only for the unloading, 
organisation and loading of goods; and, 

2. Threshold consolidation, whereby all deliveries of goods to the SDC are held in 
the consolidation centre until a pre-established time interval or volume of goods 
is achieved to ‘trigger’ the delivery of the goods to the end customer, fulfilled by 
a Euro VI vehicle.

Distribution Centre Financial Model
The costs for the consolidation of goods at a FCC may be divided into two key 
categories: 

1. Space requirements, relating to the amount of space required to temporarily 
store items for a given period of time (costed in weekly increments); and, 

2. Staffing requirements (staff time), relating to the staff time required to load / 
unload, and managed freight within the consolidation centre. 

The impacts of each of these two categories on the costs of consolidation for a 
company are highly variable between each potential model of operation as outlined 
above. For example, costs for the transhipment model will likely comprise a higher 
proportion of staffing requirement associated with the transfer of goods from a 
supplier’s vehicle to a Euro VI vehicle, with low- / no- costs associated with space 
requirements due to the transient nature of the goods; whereas, costs for the threshold 
consolidation of goods at the SDC will accrue costs related to space requirements 
(depending on the characteristics of the freight, e.g. standard / stackable / difficult), 
with a highly variable set of costs associated with the administrative burden related to 
the receipting, picking and creation of documentation.

In the event of a transhipment method of consolidation being implemented, financial 
subsidy would be best applied to cover, in part or in full, the costs up to an agreed 
number of onward deliveries per day to make the subscription to consolidation 
services attractive. However, if a threshold consolidation model is selected, subsidies 
may need to be structured to cover, in part or in full, the costs associated with the 
onward deliveries and the storage costs. However, it should be noted the expected 
total number of onward deliveries for threshold consolidation would likely be lower due 
to the consolidation of goods within the FCC. 

For both models of consolidation the total financial and air quality benefits yielded by 
suppliers is dependent upon participation resulting in no further requirement to travel 
inside of the Southampton CAZ. For this to be achieved, an assessment of their supply 
chain within the Southampton CAZ will be required as part of any successful scheme 
moving forward. For this reason, the Southampton FCC operating model would 
provide potential users with the necessary expertise to undertake such an 
assessment. 

Supporting Uptake of Freight Consolidation
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There is a recognition that for those organisations operating commercial HGV fleets 
and/or those organisations who depend on suppliers who operate HGVs, expert 
advice and support will need to be provided to facilitate and accelerate the move to 
low emission vehicles and sustainable logistics behaviours including freight 
consolidation. To this end there are two main interventions identified. These are the 
implementation of Delivery and Servicing Plans (DSPs) and a Fleet Recognition 
Scheme. 

Both of these interventions share the characteristics of making changes to transport 
and logistics management behaviour, utilising existing technologies to better effect 
and, if possible, utilising new, cleaner technology. Both interventions have provenance 
and credibility, backed up by case studies across the UK and, in some cases, Europe. 
Both need financial support to implement.

Procurement 
SCC has negotiated an extension to the current framework agreement for the 
Sustainable Distribution Centre enabling continuity of service whilst the conclusion of 
the procurement of a new framework agreement is still outstanding. The extension has 
been negotiated on the basis that the new framework terms and conditions will 
supersede the existing arrangements once in force. This has enabled the procurement 
of the new framework to commence once the Clean Air Zone business case is in the 
public domain rather than prior. This is critical as the nature of the Clean Air Zone 
adopted in Southampton will impact the response of the market to the tender. 
Framework tender documentation is prepared and ready to go to market once the 
market has a clear view on the approach Southampton will adopt.

Following this, the process will be a 10 year Single Supplier Framework for 
Sustainable Distribution Centre Services. The longevity of the framework is critical to 
enable confidence in the market. The location of the service is a key consideration to 
the success of the operation of this contract. Suitable sites must meet key 
considerations to facilitate this contract:
1) Located outside of the Clean Air Zone to be able to facilitate reducing emissions 

within Clean Air Zone (under non-charging, the city boundary);
2) Within proximity to be able to service the requirements in less than 1 hour. To 

enable a successful contract, the service time into Southampton must be small 
enough to be comparable with driving the delivery directly. This will dictate 
location based upon the practicality of delivery performance;

3) The SDC facility needs to comply with storage requirements governed by 
GDPR, to enable all kinds of goods to be stored and distributed;

4) The SDC must be capable of receiving deliveries of goods 24/7 in order to 
provide greater flexibility to the user’s suppliers and increase the potential for 
night time delivery receipt and dispatch of goods;

5) Pricing to cover the whole range of services;
6) Secure storage and recovery services; limiting access within the storage facility 

to reduce risks of losses

An open OJEU procurement process will be followed to test the market for site 
availability and suppliers finding the best service offering to meet the specification. 
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General Data Protection Regulations (GDPR) requirements in terms of records 
storage security and processes should will be a key factor in tender assessments to 
ensure data security for prospective users of the service.

3.4.5.2. Delivery Service Planning
A Delivery and Servicing Plan (DSP) aims to identify economic, operational and 
environmental efficiency opportunities for organisations, related to their freight and 
servicing activities, that will challenge several of the business operating procedures 
for the receipt of physical supplies and services in their location. 

A DSP includes an audit of a businesses’ internal procurement and inventory 
management activities and strategies, and a survey of the resultant freight and 
servicing vehicle activity at its premises. Following these assessments the information 
collected is analysed to create a comprehensive overview of the businesses’ delivery 
and servicing activities, and formulate a set of recommendations designed to improve 
the management of inventory within a business.

A DSP helps local organisations:
 Re-appraise their delivery and servicing strategies to reduce freight impacts;
 Identify the areas of a business which generate significant amounts of delivery 

and servicing activities to business’ premises;
 Assess the economic and environmental efficiency of the inventory 

management processes (including procurement) and the freight and servicing 
activities;

 Formulate a set of bespoke recommendations and solutions for a business 
based on the previous two aims. Solutions will be categorized into ‘quick-wins’ 
and ‘long-term wins’.

There are many locations in which a DSP can be implemented, each of which 
essentially follow a hierarchy of ease for gaining acceptance and implementation. 
Influencing factors include the size of the DSP, the physical geography and the 
business profile and, in particular, the number of organisations occupying a target DSP 
site(s). The implementation strategy for Southampton would be as follows:

 Identify candidate geographical areas or zones within the CAZ;
 Identify the businesses by premises and activity;
 Create a hierarchy of business and premises;
 Make direct approaches to selected businesses;
 Commence the DSP process with engaged businesses – looking at quick wins 

in the first year;
 During the completion of Year 1 implementation, produce a series of case 

studies for future promotion of the benefits to other businesses;
 During subsequent years target additional businesses and premises, working 

through the hierarchy.

3.4.5.3. Fleet Accreditation Scheme 
A fleet recognition scheme puts in place an effective mechanism to engage and 
influence the environmental impact of operators of commercial vehicles on local air 
quality. The scheme will be open to freight operators and service providers operating 
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HGVs. It will offer fuel management and operational efficiency support, designed to 
help operators reduce fuel consumption. The scheme will need to be publicised widely 
across the large number of logistics and servicing organisations in the City Region 
which use commercial vehicles either as their primary business or in support.

The Scheme works on the principle of reviewing operators’ vehicles on an individual 
basis for environmental credentials, including Euro Engine Standard and any 
additional fuel saving technology and environmental features, such as anti-idling cut-
off and in-cab fuel monitoring. All Scheme vehicles are awarded a star rating and these 
are then aggregated to give the operator’s total vehicle star rating.

Applicants also undergo an assessment of their operational fuel management 
practices. This assessment focuses on the following areas: their fuel management 
programme, driver skills development regime, vehicle specification and maintenance, 
use of IT support systems and targeting and monitoring of performance. The 
operational practice assessment is then combined with the aggregated vehicle star 
rating to provide an overall Scheme star rating between 1 star and 5 stars, with 5 stars 
being the optimum.

Upon becoming a member of the scheme, operators receive a short action plan, 
known as a Road Map, setting out measures which would help to improve their 
operational practices from air quality, environmental and economic perspectives. The 
Road Map is based on best practice and is directly applicable to the operator. Other 
features include member workshops as well as a follow-up operator contact process 
throughout the duration of their membership. Successful implementation of the 
measures contained in their Road Map, as well as improvements to their fleet, could 
enable operators to increase their star rating up to 5 stars, the maximum available. 
Ongoing engagement and improvement is one of the key tenets of the Scheme.

The successful uptake of the scheme depends on commercial vehicle operator 
awareness of the scheme, operator interest in becoming a member and members 
implanting the management changes from their individual bespoke assessment and 
action plan Road Map. In order to do this Southampton City Council will publicise the 
scheme widely across the large number of logistics and servicing organisations which 
use commercial vehicles either as their primary business or in support.

Resource will be concentrated on smaller members with local operation. In this way 
they can benefit from the advice available via the scheme which can include reference 
to local initiatives and the Freight Consolidation Centre. Implementation costs are 
provided in the financial case. 

Procurement
An open OJEU tender process will be followed to secure a specialist supplier for the 
delivery of a DSP and fleet recognition scheme. 

Key considerations for both DSP and fleet accreditation scheme procurement are as 
follows:

1) Contractor will be required to have specific expertise for the delivery of two main 
interventions, DSPs/Fleet recognition scheme
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2) Contractor will be required to undertake audit, assessment, analysis and initial 
implementation phases of the DSP or fleet accreditation scheme. 

3) A rolling annual programme of consultancy support for local organisations for a 
total of three years. 

4) Provision of a minimum of 10 DSPs per year over three years.
5) Provide a fleet recognition scheme designed to help operators improve air 

quality to a minimum of 50 local HGV, coach or bus operators, all with 
operations in the local area in year 1 with further targeted recruitment in years 
2 and 3. 

6) Provide an annual outcome report detailing the level of engagement and results 
of all DSPs delivered, and fleet recognition scheme deliverables. 

7) Appointed supplier will be required to submit monthly performance reports. 

3.4.6. Communications 
Communications plan is provided in the appendices. This will be delivered by the CAZ 
Communications Officer. The procurement route is via the council’s strategic partner 
Capita. 

3.4.7. A3024 MyJourney Support 
Any recruitment required to support the A3024 MyJourney support scheme will be 
undertaken internally against an already defined job specification to ensure quick 
turnaround. Collateral and resources will be procured where necessary through the 
councils strategic procurement partner Capita. Suppliers are already secured for direct 
marketing materials. Schools engagement will build upon established links with 
schools in the area.

3.4.8. Monitoring and Evaluation
The preferred monitoring and evaluation involves the deployment of temporary ANPR 
provided by a third party to monitor key entry points to the CAZ. Regular surveys would 
be undertaken by a 3rd party to conform to JAQU guidelines with some focus on key 
problem areas or key routes. This option would not involve any direct asset 
procurement or maintenance. It would be implemented by the Highways service 
partner BBLP. 

Diffusion tubes for monitoring air quality will be included as an extension to an existing 
contract with Gradko Environmental. 
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4. Financial Case
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4.1. Background
The UK Government has committed to funding feasibility studies for plans to bring 
about compliance with legal NO2 objectives in the shortest possible time. These 
feasibilities studies recommend a preferred option for implementation that achieves 
this objective. The implementation of the plan also has a UK Government commitment 
for funding in both the Implementation Fund (IF, £255m) and the Clean Air Fund (CAF, 
£220m) totalling £475m. 

4.2. Southampton City Council - Statement of Financial Position 
Southampton City Council is a unitary authority located on the South Coast, providing 
a wide range of services including Education, Adult Social Care, Children’s Services, 
Public health, Environmental Services and Housing.

The Council’s current financial position is outlined in its audited Statement of Accounts 
for 2017/18. The Statement of Accounts are available to view here:

http://www.southampton.gov.uk/council-democracy/council-data/statement-
accounts.aspx

The audited Statement of Accounts has been prepared in line with current UK GAAP. 
The Council’s net budget for the provision of services in 2017/18 was £192m, which 
included savings and efficiencies totalling some £30m. The reported underspend on 
service expenditure in 2017/18 was £2.2m. The service budget for 2018/19 is £184m. 
The Council has seen significant reductions in government grant funding over the past 
8 years. This is set against a background of increasing demand for services and 
increased customer expectation for high quality services. This drives the medium term 
financial strategy and an outcome based budgeting process is in place to ensure that 
resources are aligned to the key priorities in the Council’s financial strategy.

The Council’s Balance Sheet shows net assets of £848M, with usable reserves of 
£146m available to support Council priorities. The Council has in place a Treasury 
Management strategy to ensure that the cash flows of the organisation are properly 
managed on a day to day basis, with investment in low risk financial instruments. 
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The Council has a Capital programme totalling £411.3m over the period 2017/18 to 
2021/22. The programme is funded through a combination of government grants and 
external contributions, HRA receipts, internal resources and borrowing. The Council’s 
Treasury Management Strategy calculates prudential indicators to ensure the 
affordability of borrowing to support the Capital programme. Prudential Code 
borrowing limits the amount of borrowing the Council can undertake and this 
represents a constraint on capital investment. 

The council’s financial performance is regularly reported and the latest report can be 
found here:  
http://www.southampton.gov.uk/moderngov/documents/s37524/report.pdf 

4.3. Background 
The purpose of this financial case is to support the application for grant funding from 
the JAQU Implementation Fund and the Clean Air Fund (CAF), providing evidence 
that the case is robust and setting out the financial assumptions and cost estimates 
behind the funding application.  

4.4. Costs
The costs for introducing and implementing measures are comprised of 
implementation costs (capital costs), and where relevant, operating and maintenance 
costs (O&M). Where available, costs were estimated using local information and local 
data. Some of the costs are derived from per item cost estimates and a forecast of the 
resources required, and the required infrastructure. Where this is not possible, costs 
are estimated on the basis of additional analysis, simplifying assumptions, 
professional judgement or relevant cost information from similar local schemes. 

It is assumed that the City Council can reclaim Value Added Tax (VAT) incurred. All 
costs presented in this case exclude VAT. 

4.4.1. Taxi Incentive Package 
Low Emission Scheme

The City Council is keen to increase the uptake of low or zero emission taxis within 
Southampton City Council boundaries. The proposed measures are designed to 
incentivise taxi drivers of vehicles not meeting Euro 6 (diesel) or Euro 4 (petrol) to 
move to ULEV (electric or hybrid), or petrol/diesel vehicles meeting the current Euro 
standards.

The calculation behind the incentives required for the low emission taxi scheme is 
based on a current fleet size of 1,152 vehicles, of which 701 are non-compliant. 
Allowing for known existing replacements under the existing scheme, and allowing for 
natural fleet turnover of 11% per annum, there will be 136 non-compliant vehicles in 
2023 and will therefore be eligible for the grant.  

Key assumptions of this calculation are:
 Fleet size remains constant. 
 11% vehicles upgrade to compliant vehicles naturally per year due to licensing 

requirements.
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 The existing scheme can account for a further 61 SCC licensed vehicles 
(excluding Eastleigh Borough Council licensed vehicles) and remaining uptake 
will be for petrol hybrid vehicles.  

 Assumes the existing low emission scheme is split 2/3 SCC and 1/3 EBC as 
agreed under the original grant award. 

 Assumes electric vehicle charge points discussed below are implemented, 
uptake for EVs is expected to be 5 vehicles per annum. This is reasonable as 
current uptake is 0 for EVs in the current low emission scheme without any 
additional incentives. 

ULEV Taxi Trial 
SCC will work with the taxi community to and provide them with the financial motivation 
to switch to EVs, whilst demonstrating the minimal impact an EV would have on their 
daily lives.

Non-SCC Bus Lane Restriction
Altering the existing bus lanes in Southampton to restrict non-SCC licensed vehicles 
to incentivise drivers to remain licensed in Southampton. Costs are based on 
professional judgment for TRO amendment and approximate number of signs. 

Low Emission Taxi Incentive Scheme Expansion 
Requirement Year Note Cost
Incentive grant 1 63 vehicles at 

£1,500 
£94,500

1 5 vehicles at £3,000 £15,000
Incentive grant 2 63 vehicles at £750 £47,250

2 5 vehicles at £1,500 £7,500
ULEV Taxi Trial 1 Scheme £12,000

2 Scheme £12,000
3 Scheme £12,000

Non-SCC Bus Lane 
Restriction

1 TRO amendment £8,000

Signage 1 70 signs @ £500 £35,000
TOTAL £243,250

4.4.2. EV Charge Points
Delivery of EV charge points will encourage the uptake of EVs under the low emission 
incentive scheme. The current cost estimates on EV charge points are based on initial 
market engagement. 

EV Charge Point 
Requirement Year Note Cost
EV charge point 
equipment, install

1 2x rapid charge 
points

£100,000

TOTAL £100,000

Page 101



74

4.4.3. Bus Traffic Regulation Condition
During 2018/19, the Council has invested in retrofitting the existing bus fleet to ensure 
all service buses are compliant with Euro VI standards. The Traffic Regulation 
Condition will require buses operating in Southampton to meet Euro VI emissions 
standards. This condition will ensure older, non-compliant buses do not re-enter the 
fleet after 2019 and reversing the positive trend.  

Costs are based on our experience of implementing Traffic Regulation conditions for 
existing enforcement, and includes development, signage, enforcement, consultation 
and communication.

City Centre Traffic Regulation Condition for Public Service Buses  
Requirement Year Note Cost
TRC 1 £8,000

TOTAL £8,000

4.4.4. Freight Measures (Freight Consolidation, Delivery and Service Planning 
and Fleet Accreditation Scheme) 

These costs are based on quotation following a desk study on Southampton’s CAZ 
found in the appendices – DSP, FA and DSP Accreditation Support. Options are 
presented which set out differing levels of investment in these measures. 

An appraisal of the expected outcome that level of investment would then deliver is as 
follows: 

The level of investment made into HGV supporting measures, including the SDC, 
DSPs and Fleet Accreditation Scheme can be scalable. The reach and impact of the 
SDC can be varied depending on the level of subsidy made available to potential early 
adopters, the duration of the framework agreement put in place with an SDC operator 
and the number of potential users targeted. The number of organisations receiving 
DSPs and direct expert support can also be scaled with it in mind that the level of 
investment made will be proportional to the scale of the benefit any scheme can be 
expected to deliver. 

Option 1 represents the bear minimum required in order to maintain the existing level 
of use of the SDC for a short period of time whilst enabling some potential new users 
to be targeted. The limited duration of the framework (3 years) and scale of the subsidy 
will present limitations on any prospects of addressing the needs of large scale 
municipal bodies such as the University Hospital NHS Trust where transition to a 
consolidation model will be complex and costly in the immediate short term and will 
require longer term contractual security. 

Freight measures (Option 1)
Year Target Note Cost

Freight Consolidation Centre
Marketing 1-3 5 users per 

year
Engagement costs 
through business 
networks and direct 
marketing

£60,000
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Monitoring and 
Evaluation and 
contract 
management 
overheads

1-3 5 users per 
year

Contract management 
costs, data capture, 
processing and 
reporting performance

£60,000

Subsidy 1 Early adopters Financial support for 
start-up and switch 
over for early adopters

£100,000

Delivery and Servicing Plans (DSPs)
1-2 6 DSPs per 

year
Cost of £15k per DSP £180,000Delivery and 

Servicing Plans 
(DSPs) 1-2 Call off pool of available support days - 

DSP site assessments and recruitment 
preparation; business implementation 
support and case studies workshops; 
HGV advice and strategy.

£50,000

TOTAL £450,000
Option 2 sets out HGV measures comparable in scale to those undertaken in the city 
previously under the Local Sustainable Transport Fund between 2012 and 2017. 
Contract management, performance reporting and marketing expenses remain equal 
to those set in Option 1 on an annual basis but due to the 5 year length of the 
framework the level of aspiration in terms of new users is improved on a year by year 
basis. The longer framework period provides greater levels of assurance to those 
organisations who would have to undertake significant change and start-up costs 
associated with shifting to the SDC and therefore a higher chance of success. Option 
2 represents the minimum anticipated level of support, investment and contract 
duration required by the University Hospital NHS Trust to make their switch to a 
consolidation model both likely and sizeable. It does not represent the optimal level of 
investment to see wide scale and lasting changes to public sector supply chain 
movements, but it is expected that Option 2 will allow the continuity of the SDC and 
bring about sufficient change to solidify the city’s compliance projections.

Freight measures (Option 2)
Year Target Note Cost

Freight Consolidation Centre
Marketing 1-5 10 major users 

per year
Engagement costs 
through business 
networks and direct 
marketing

£100,000

Monitoring and 
Evaluation and 
contract 
management 
overheads

1-5 10 major users 
per year

Contract management 
costs, data capture, 
processing and 
reporting performance

£100,000

Subsidy 1 Early adopters Financial support for 
start-up and switch 
over for early adopters

£250,000

Delivery and Servicing Plans (DSPs)
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1-3 8 DSPs per 
year

Cost of £15k per DSP £360,000Delivery and 
Servicing Plans 
(DSPs) 1-3 Call off pool of available support days - 

DSP site assessments and recruitment 
preparation; business implementation 
support; workshops; HGV advice and 
strategy.

£75,000

TOTAL £885,000

Option 3, the recommended option, offers a long-term and comprehensive programme 
of support to organisations in the city. The extended duration of the SDC framework 
will provide confidence to large-scale organisations in the city, with large supply chains 
generating large numbers of HGV movements, to transition to a new supply chain 
model. Provision is made for wide-scale engagement with potential users of the SDC, 
and sufficient DSP and expert support to increase certainty of new users adopting 
recommended changes in the management of their fleets and supply chains. A fleet 
accreditation scheme is also available to businesses alongside DSPs and enables 
SCC to offer a complementary package of support to local businesses and the 
required expertise to instigate changes in the make-up of working fleets in the city, 
procurement practices, stock management, and the supply of goods. Higher initial 
investment in the SDC, subsidy support and the longer length of the SDC framework 
will enable increase the likelihood of larger organisation to transition to using the facility 
and deliver economies of scale.

Freight measures (Option 3)
Year Target Note Cost

Freight Consolidation Centre
Marketing 1-10 10 major users 

per year
Engagement costs 
through business 
networks and direct 
marketing

£200,000

Monitoring and 
Evaluation and 
contract 
management 
overheads

1-10 10 major users 
per year

Contract management 
costs, data capture, 
processing and 
reporting performance

£200,000

Subsidy 1 Early adopters Financial support for 
start-up and switch 
over for early adopters

£500,000

Supporting measures
Delivery and 
Servicing Plans 
(DSPs)

1-3 10 DSPs per 
year

Cost of £15k per DSP £450,000

1 50 members Initial recruitment and 
scheme launch

£70,000ECOSTARS 
Commercial Fleets

2 30 members Recruitment and 
member support

£50,000

Page 104



77

3 30 members Recruitment and 
member support

£50,000

Additional 
business support

1-3 Call off pool of available support days - 
DSP site assessments and recruitment 
preparation; business implementation 
support; workshops; HGV advice and 
strategy.

£75,000

TOTAL £1,600,000

4.4.5. A3024 MyJourney Support 
The A3024 MyJourney Support is to encourage replacement of private vehicles in the 
Northam/Bitterne area for sustainable and active travel. Associated costs are defined 
below. 

MyJourney Promotion
Requirement Note Cost
Marketing 
campaign

Targeted direct marketing in the east of the city 
promoting newly completed cycle infrastructure 
works along Quayside Road and A3024.

£25,000

Journey 
Planning

Additional layers to localised journey planner 
highlighting newly established Quietways route. 
Targeted advice to residents to outline options 
for localised journeys.

£7,000

Tailored cycle 
mapping

Tailored cycle mapping for local area. £3,000

Staff time for 
local 
promotional 
activity

Staff hours required to project manage marketing 
and communications.

£15,000

Staff time for 
schools and 
communities 
officer

Direct engagement, intensive work in local 
schools and community groups, manage 
consultation work on capital works and 
undertake co-design of local schemes.

£40,000

Project 
resources

Supplementary budget for schools and 
communities officer for additional tools and 
resources.

£10,000

TOTAL £100,000

4.4.6. Communications
A breakdown of communications costs is provided in the appendices. 

Communications  
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Requirement Year Note Cost
Communications 1-3 £53,250

4.4.7. Monitoring and Evaluation 
SCC has commissioned BBLP to undertake an options appraisal of the monitoring 
and evaluation of fleet composition and identify associated cost estimates. Costs for 
diffusion tubes are based on existing contract. Costs for ANPR Data Processing are 
based on cost estimates provided by BBLP.

Monitoring and Evaluation  
Requirement Year Note Cost
5 diffusion tubes 1 £200

2 £200
3 £200

ANPR Data Processing/ 
Survey  

1 £108,000

Analysis and Reporting 1 £26,000
ANPR Data Processing 2 £108,000
Survey 2 £26,000
ANPR Data Processing 3 £108,000
Survey 3 £26,000

TOTAL £402,600

4.5. Resource 
Costs are estimated based on SCC’s 2018/19 pay scales accounting for inflation and 
relevant on costs in subsequent years. The grades listed are subject to SCC’s job 
evaluation process, but are currently based on similar active roles. 

Description Grade* Duration/ 
Recruitment

Estimated 
Cost 

Scientific Services Manager (0.2 FTE) 
To provide management and oversight to the 
project team.

12 Existing 
resource £21,300

CAZ Support (1 FTE) 
To administer, manage and evaluate the incentive 
scheme. 

Support Communications Officer on taxi related 
matters. 

Support Licensing department on delivery of 
revised licensing conditions. 

Support all schemes and monitoring and 
evaluation of plan. 

8

Existing 
resource 2 
years

£85,000
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CAZ Team Leader – (1 FTE) 
To promote, administer and contract manage and 
evaluate the DSP/SDC/ accreditation scheme. 
Facilitate business change amongst participants. 
Support Communications Officer on related 
matters. 

To deliver the monitoring and evaluation activities. 
Contract manage external support services. 

Collate all associated reporting. Contract manage 
to Taxi Trial scheme. 

Line management responsibility for the CAZ 
support and communications officer. 

10

2 years fixed 
term £110,400

CAZ Communications Officer (1 FTE) 
To promote the CAZ support/mitigation measures 
to ensure active engagement with stakeholders.  

To deliver all related communication activities 
including proactive and reactive management of 
media. 

To share experiences with relevant stakeholders to 
add value to schemes. Embed within 
Communications team.

Comms plan runs for three years but level of 
staffing to be assessed following years 1 and 2. 
£46k assumed for year 3 contingency. 

9

2 years fixed 
term £144,650

Projects & Change Team (0.4 FTE) 
Consisting of 0.1 FTE Project Manager, 0.05 FTE 
Business Analyst, 0.05 FTE Programme Manager 
& 0.2 Business Change Manager. These roles will 
provide support for a 6 month period to the 
implementation of the CAZ.

9-11
Existing 
resource 
over 6 
months

£24,000

 

Total Year 1 £179,800

Total Year 2 £158,800

Total Year 3 £46,750

Total £385,350

4.6. Funding and Cost Assumptions 
There are several key funding and cost assumptions that are being applied to the 
financial model, in line with the developing Full Business Case. The key assumption 
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is that the implementation of the preferred option and subsequent monitoring and 
evaluation is publicly funded upfront through the implementation fund.

4.7. Assurance of Cost Estimate
A full determination of assurances will be undertaken as part of the Full Business 
Case. This will include a review of the model by the Council’s Chief Finance Officer on 
the finalised financial model in the Full Business Case. 

4.8. Managing Costs and Risks 
Costs will be managed by ensuring all procurement follows the procurement strategy 
outlined in the Commercial Case. The assessment of tenders through this process will 
be based on both quality and price to ensure value for money. 

The budget management responsibility will fall to the project manager and appointed 
contract managers (for example cycle infrastructure works carried out by existing 
partners Balfour Beatty will be managed by the Transport Delivery team whereas 
Consultancy for HGV mitigation and fleet recognition will likely be contract managed 
by Scientific Services). Quarterly budget reports at the Clean Air Implementation 
Board will identify any issues and mitigate where necessary.

4.9. Other Funding Sources 
Southampton City Council anticipate that funding will be sourced from the 
Government’s Clean Air Fund and Implementation Fund. The financial model assumes 
no funding from external sources or direct funding from the council itself. Other 
opportunities will be considered as and when they arise and the Council’s will work 
closely with JAQU to capture any further funding opportunities

4.10. Summary 
A letter signed by Chief Financial Officer, S151 officer, is attached in the appendices. 

The City Council is requesting the following funding in order to implement our package 
of measures to achieve compliance: 

 £ 243,250 to extend the taxi Incentive scheme 
 £ 100,000 for taxi EV charging points
 £ 8,000 for Bus Traffic Regulation Condition
 £ 100,000 for MyJourney A3024 Scheme
 £ 53,250 for communications
 £ £385,350 for Officer Support to mitigating measures.
 £ 402,600 for monitoring and evaluation

The following is requested for option 3 for Freight measures: 
 £ 900,000 a Sustainable Delivery Centre from the Clean Air Fund.
 £ 450,000 for Delivery Support plans from the Clean Air Fund
 £ 170,000 for a Fleet Accreditation scheme from the Clean Air Fund.
 £ 80,000 for additional business support

Our total funding bid is for £2,892,450
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5. Management Case 
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5.1. Legal Statement with respect to Inquiry
As the Authority is not proposing a Scheme under the 2000 Act in its final plans 
(subject to decision on 22nd January 2019) we do not currently anticipate the need to 
hold a public inquiry under s.170(2) of that Act.

In the event Members decide to proceed with a scheme under the 2000 Act which 
incorporates a charging scheme then whether or not an Inquiry would be held would 
be a matter to be determined when considering whether or not it is ‘necessary’ to do 
so in accordance with the requirements of the Act. Having completed a full and detailed 
consultation with the public the LA is of the view that an Inquiry will not be considered 
necessary subject to the content of any representations received in response to 
publication of any Order under the Act and it would be unlawful for the Authority to pre-
determine that question in advance of any such consideration. 

The LA can confirm that it will not consider the question of whether an Inquiry is 
required to be held under the Act without prior consultation with the Secretary of State 
but as the current draft proposals do not include a relevant scheme under the 2000 
Act the requirements of paragraph 5 (b), (d) and (f)(i) and (ii) are of no effect / not 
applicable unless Cabinet decides to progress an alternative option on 22nd January.

5.2. Southampton City Council and New Forest District Council Joint Work
The exceedance identified by the PCM and reported in the 2017 national plan for NO2 
extends beyond Southampton’s boundary to that of New Forest District Council. As a 
result, a Memorandum of Understanding was signed by both authorities that outlined 
the intent for Southampton City Council and New Forest District Council to work in 
partnership to produce a joint preferred option for compliance with the legal NO2 
objective within the shortest possible time. Modelling has shown that NFDC will itself 
be compliant by the start of 2020 without any mitigation actions. 

Following ongoing work to develop the SCC business case for submission in January 
2019, NFDC chose to progress a separate application to JAQU to meet their 
ministerial direction submission deadline of the end of 2018. A mutual decoupling of 
work was agreed in Nov ’19, all relevant information (joint consultation, modelling etc.) 
was provided to NFDC to enable them to complete their deadline.

5.3. Timeline for Preferred Option Implementation 
A timeline for implementation of the measures to improve NO2 concentrations can be 
found in the appendices.

The CAZ project has three main phases of work, the first being development, 
submission and approval (assumed for the purposes of timeline development) of the 
Business Case. The first phase is programmed to complete in March 2019 once a 
response to the submitted business case has been received by SCC and NFDC from 
JAQU.

The second phase of the project will be focused on implementation of the approved 
option and is programmed to run from April 2019. 

The third phase is monitoring and evaluation of the schemes implemented ensuring 
that compliance with the EU AAQD continues. 

Page 110



83

5.4. Project Management 
The project methodology utilised on this project by SCC is an adaptation of APM, 
implementing the traditional aspects of the waterfall approach. The project will have a 
defined board structure at tactical and strategic levels and will have a standard suite 
of project documentation (Business Case, logs for risks, issues, decisions etc.). Due 
to the complex nature of the work required the management of the project will be 
divided, with the Scientific Services Manager being responsible for the project, the 
Clean Air Team Leader providing dedicated support and the Project Manager 
providing additional support for governance and methodology application.

The contract management elements of any work related to Strategic Transport will be 
completed by the Service Manager Strategic Transport (Pete Boustred). The Service 
Manager Strategic Transport will be a member of both the Project and Air Quality 
Implementation Boards, ensuring appropriate oversight of any works undertaken by 
contractors directly related to Strategic Transport.

Any additional third party contract management will be undertaken by the Clean Air 
Team Leader (or alternative work stream lead identified in section 5.5.). They will 
receive procurement and Legal support from the internal SCC teams as required. The 
Clean Air Team Leader will be required to update the Project and Air Quality 
Implementation boards both through verbal update and through completion of relevant 
sections of the project highlight report. 

Any relevant contractors will be invited to the project board as required and deemed 
suitable. If invited to the project board they will be one of the first agenda items and 
then dismissed from the remainder of the meeting. This will ensure appropriate 
oversight is undertaken, while maintaining a professional separation from them and 
any other agenda items. The Scientific Services Manager and Clean Air Team Leader 
will be responsible for ensuring communications between the contractor and the 
project is maintained and that all relevant information is shared.

At a national level a number of tasks are required to be completed by Government 
Departments or national organisations such as DVLA, the oversight of these works will 
be undertaken by the Joint Air Quality Unit (JAQU). Regular communications will be 
undertaken between the SCC CAZ team and JAQU to ensure that SCC planning is 
undertaken with the latest information.

5.5. Work Stream Management

All work stream will in the first instance report to and be coordinate by the Clean Air 
Team lead as the implementation lead for the work of the Clean Air Zone. The work 
streams will complete a bi-weekly highlight report this will feed into the Clean Air Team 
Lead’s report. When required the work stream leads will be invited to the project board 
to report on progress or any issues.

5.5.1. Licensing Conditions
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Delivery of licensing condition changes will be overseen by the licensing team and will 
report to the CAZ Project Board. The key milestones for the project are as follows:

1) Inform trade reps and Chair of licensing committee of proposal. 
2) Draft conditions  
3) 12 week consultation, inform the trade and post on website.
4) Consider responses, 12 weeks. 
5) Submit report to licensing committee with recommendation to adopt from a fixed 

date after the committee meeting. 

This is a business as usual process and has been undertaken by the licensing team 
recently to change the conditions to allow hybrid and electric vehicles to be licensed 
for 12 years opposed to 9 years, and allow electric vehicles that can hold three 
passengers only to be licensed. 

Table 14 Licensing condition key risks and mitigations
Risk Likelihood

H/M/L
Impact Mitigating action

Licensing conditions not 
implemented

L Taxi and private 
hire vehicles are 
not encouraged to 
upgrade quickly

Regular status 
updates on progress 
of project reported to 
CAZ project board. 

Trade reaction is to 
reject proposals

M Licensing 
committee do not 
adopt proposals.

Communication of 
benefits to trade and 
address concerns 
through consultation 
and as part of 
communications 
plan. 

5.5.2. Bus Lane Restrictions 
The Bus Lane Restriction for non-SCC vehicles is being implemented by the Strategic 
Transport team and is being implemented as part of a mitigation strategy to provide 
an incentive for taxi and private hire operators to remain licensed in Southampton 
despite an increase in stringency on licensing conditions in 2023. This will be delivered 
and managed by BBLP who will report to Strategic Transport and the CAZ Project 
Board on progress where necessary. Project status and financial updates will be 
reported to the CAZ Project Board. Monitoring and evaluation will be conducted as 
part of the CAZ monitoring and evaluation programme and reported to JAQU as per 
the requirements of the funding. 

Key Benefits:
 Provide an incentive to local taxi operators to prevent licensing elsewhere due 

to increasing stringency of licensing conditions. 

5.5.3. ULEV Taxi Trial 
Project status and financial updates will be reported to the CAZ Project Board. 
Monitoring and evaluation will be conducted as part of the CAZ monitoring and 
evaluation programme and reported to JAQU as per the requirements of the funding. 
This work stream will be led and contract managed by the CAZ Team Leader. 
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SCC will collaborate with an initial sample drivers to accurately track vehicle location, 
driving profile, and idle times using telematics. This information will be used to provide 
the drivers with a personal comparison between their current vehicle and an equivalent 
EV, demonstrating its practicality for their typical operations and the relative operating 
costs (fuel, road tax, and servicing). This will be broken down into savings for the 
duration of the trial and extrapolated to show savings over one year, three years, and 
five years, respectively.  The data will also be used to help possible locations for 
charge points, in order to facilitate maximum utilisation. It will highlight those journeys 
that could have been completed without running out of charge, and where additional 
charging may have been required and the type of charger suited to tat location. By 
adopting this approach, it ensures that when converting to EVs the infrastructure is 
situated in locations that drivers need. Whilst some hotspots are easily identifiable, 
such as local train stations and city centre taxi ranks, the assessment will assist in 
identifying additional locations which might otherwise be easily overlooked, such as 
neighbourhood shopping centres and community hubs, business centres, link roads 
and common destinations outside of the City.

Up to 48 drivers will be selected from the initial sample per year and offered the 
opportunity to trial a fully electric vehicle for up to 6 months. The trial will be assessed 
again using telematics so as well as providing the driver with the practical experience 
a further report demonstrating operating benefits over a longer period can be provided 
to reinforce assumptions made in the original assessment. The scheme is funded for 
three years.

Risk Likelihood
H/M/L

Impact Mitigating action

Taxi operators reject 
scheme

L No uptake of 
scheme.

Communications and 
promotion to 
demonstrate benefits 
will be clearly 
evident to drivers. 
Electric Blue have 
previous experience 
delivering schemes. 

Key Benefits: 
 Evidence for benefits of ULEVs clearly demonstrated to fleet. Accelerated 

uptake of EVs. 
 Supports low emission taxi incentive scheme. 

5.5.4. Low Emission Taxi Incentive Scheme 
Southampton City Council and Eastleigh Borough Council have received joint funding 
from the Joint Air Quality Unit (JAQU) for the implementation of a financial incentive 
scheme to encourage replacement of older, more polluting vehicles in the private hire 
and hackney carriage fleet, with low emission vehicles. The financial incentives are 
offered through the licensing process by providing an incentive on purchase of low 
emission vehicles designed to cover some of the costs associated with licencing, 
inspection and certification fees (i.e. running costs) over 3 years. 
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The process is as follows:
1. Licence holder applies for scheme
2. SCC/EBC licencing check current vehicle meets requirements
3. SCC Scientific Services (SS) check proposed vehicle meets requirements 

(e.g. is hybrid/electric/plug-in)
4. SCC SS issue conditional grant offer to licence holder
5. Licence holder has 3 months to purchase proposed vehicle
6. Proposed vehicle is purchased and successfully licenced on same plate 

number as current vehicle
7. SCC SS issue cheque to licence holder 
8. Checks throughout the year and on vehicle relicense to ensure vehicle is 

licenced for subsequent three years  

The key terms and conditions of the scheme are:
 The replacement vehicle must be licensed for a subsequent three years by 

EBC or SCC. 
 The old vehicle must not be relicensed in EBC or SCC for a subsequent three 

years. 
 The old vehicle has been licensed by EBC or SCC and operated in the area 

for at least 12 months prior to applying. 
 The replacement vehicle must have driven at least 8,000 miles as a licensed 

vehicle in the 12 months prior to applying. 
 Limited funds available, the Scheme is operating on a first come first serve 

basis. 
 Single cashback payment on successfully licensing replacement vehicle. 
 More than one application may be submitted, grant award will be limited to up 

to £7,000 per applicant. 
 Southampton City Council and Eastleigh Borough Council may at its absolute 

discretion reject any application and will give reasons to justify that decision. 
 Grants will not be awarded retrospectively. 

The new proposed scheme will follow this model. The work stream lead will be the 
CAZ Team Leader who will work with licensing to implement the scheme. As the 
scheme is currently in existence the project risks will be managed and mitigated in 
accordance with those identified through the AQ Grant. Project status updates and 
financial updates will be provided at the CAZ project board. 

The scheme will be operated over two years from April 2019, with the incentive being 
halved in the second year to encourage quicker uptake of the scheme. 

Table 15 Low Emission Taxi Scheme Expansion 2 Year Model
Option Cashback Incentive Year 1 Cashback Incentive Year 2
Full Electric £3000 £1,500
Plug-In Hybrid Electric 
Vehicle (PHEV) 

£2000 £1,000

Full Hybrid £1500 £750

Euro 6 Diesel or Petrol* £1500 £750
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*(Capacity to carry 5-8 passengers or wheel chair accessible only)

On approval, a request will be made through the AQ Grant returns process to join up 
to the two funding sources and align the models for the schemes.

Key Benefits:
 Support local taxi operators to upgrade vehicles beyond Euro 6 diesel/4 

petrol.
 Reduce emissions from taxi and private hire vehicle fleet. 
 Year 2 reduction will encourage quicker uptake of the scheme.
 Supports Wheel Chair Accessible and 5-8 passenger vehicles to upgrade and 

reduce emissions. 

5.5.5. EV Charging Infrastructure 
This project will be delivered by the Strategic Transport team, led by the Sustainable 
Cities team leader. This will be delivered alongside the councils Electric Vehicle Action 
Plan, which has its own associated project plan and performance dashboard. Progress 
on the two EV charge points will be reported to the Clean Air Zone Project Board.  
Monitoring and evaluation will be conducted as part of the CAZ monitoring and 
evaluation programme and reported to JAQU as per the requirements of the funding.

Key Benefits: 
 Encourage uptake of electric vehicles amongst the private vehicle and 

taxi/private hire fleet
 Support the taxi incentive scheme 
 Reduce exhaust emissions of NOx and PM
 Reduce CO2 emissions where sourced from renewable energy

Rapid charge points will not be exclusive for taxi operators and therefore state aid 
does not apply as they will be open and publically accessible. 

Table 16 EV Charge points key risks and mitigation
Risk Likelihood

H/M/L
Impact Mitigating action

EV Charge point 
procurement not 
achievable in timescales

L No charge points 
delivered, ULEV 
Trial and low 
emission scheme 
less effective

Hampshire EV 
Framework as 
procurement route 
reduces risk as 
works can be called 
directly from 
framework.

Minimal utilisation of 
charge points.

M Charge points 
underutilised.

Communications 
campaign promotes 
use and uptake. Low 
emission incentive 
scheme and ULEV 
Trials promotes use. 
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2 rapid EV charge points 
are insufficient for 
requirement

L Uptake of EVs 
requires additional 
charge point 
installation.

Funding from 
existing EVAP 
scheme can be 
diverted to meet 
demand, however 
current demand and 
limited EVs in taxi 
fleet being low 
reduces this risk. An 
ongoing programme 
will see future 
delivery of charge 
points across the 
city. 

Costs are 
underestimated

M EV charge points 
cannot be funded

Reduce number of 
charge points. Divert 
funds from existing 
EVAP budget. 

No suitable location can 
be identified

M Charge points are 
difficult to access 
for taxi operators/ 
drivers/ firms

Contractor to 
undertake site 
feasibility studies. 
Likely to use council 
property / council 
owned car parks in 
the vicinity of the city 
centre that are 
accessible to taxi 
operators. Key 
requirement of 
procurement is that it 
meets taxi driver 
needs. Engagement 
with taxi fleet 
underway. 

Charge points not 
installed prior to end of 
2019

L Impact on AQ low 
but will affect 
uptake of low 
emission scheme 
and ULEV Trials.

Brief will stipulate 
key constraint of 
implementation prior 
to the end of 2019 
and as quickly as 
possible. Project 
integrated into 
existing Electric 
Vehicle Action Plan 
which also reports to 
Cabinet Member and 
Project Board. 
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5.5.6. Traffic Regulation Condition for Public Service Vehicles 
The implementation of a traffic regulation condition (TRC) will be managed by the 
strategic transport team and will report to the CAZ project board. The Strategic 
Transport team will oversee the BBLP who will design, develop and manage the 
scheme. The SCC Legal team will be required to draft the traffic regulation condition. 
Project status and financial updates will be reported to the CAZ Project Board. 
Monitoring and evaluation will be conducted as part of the CAZ monitoring and 
evaluation programme and reported to JAQU as per the requirements of the funding.

The process required to implement a Traffic Regulation Condition based on 
consultation with authorities that have implemented similar schemes is as follows: 

1. Informal consultation with trade
2. Design and development 
3. Further consultation with trade on specifics
4. Formal request to Traffic Commissioner for TRC
5. Consultation by Traffic Commissioner 
6. Approval and adoption (assuming no objections received)

Oxford is an example of an existing successful Traffic Regulation Condition for buses, 
where they have designated an area of the city centre a Low Emission Zone14. 

Pre-engagement with bus operators in the city is essential to ensuring all stakeholders 
buy in to the scheme and the TRC can be implemented. SCC has a designated Public 
Transport Officer who will facilitate this process with BBLP and other CAZ project team 
members. The consultation exercise for this plan has also engaged with bus operators 
in the city to examine the effects of implementing a regulation (a clean air zone that 
may charge buses to operate in the city if they do not meet compliance) and therefore 
it could be considered that a TRC is not dissimilar in its objectives. Engagement with 
other authorities identified cost to upgrade vehicles as a key concern, in Southampton 
this burden has been alleviated through the Clean Bus Technology Fund programme.  

Enforcement of the TRC will be based on officers reviewing bus licenses and checking 
that vehicles meet the requirements. Ultimately, the penalty and incentive for operators 
to comply is revoking the operating license. The scheme will however be built on 
partnership with the operators and therefore enforcement is unlikely.

Buses must meet a minimum Euro VI standard to comply with the traffic regulation 
condition or be fitted with accredited technology through the Clean Vehicle Retrofit 
Accreditation Scheme run by the Energy Savings Trust15.

Key benefits:
 Provide mechanism to encourage a modern bus fleet and lower emissions.
 Support ongoing improvements in the bus fleet and support the Clean Bus 

Technology Fund. 

14 https://www.oxford.gov.uk/info/20216/air_quality_management/208/oxfords_low_emission_zone_lez 
15 http://www.energysavingtrust.org.uk/transport/clean-vehicle-retrofit-accreditation-scheme-cvras 
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Table 17 TRC key risks and mitigations
Risk Likelihood

H/M/L
Impact Mitigating action

TRC not implemented 
prior to the end of 2019

L Low impact on AQ 
as CBTF retrofit in 
place to upgrade 
vehicles. 

Project management 
principles. 

Bus operators reject 
proposals and/or are not 
prepared for introduction 

M Objections prevent 
implementation of 
TRC. 

Communication plan 
to ensure all 
operators are aware. 
Implementation not 
before that originally 
proposed for the 
CAZ (i.e. end of 
2019) to ensure 
retrofit programme 
can be complete. 
The order will be 
amended if objection 
received to address 
objection and 
another consultation 
will take place. 

Services are unviable 
due to TRC and reduce 
use of public transport.

L If this occurs, there 
is a potential 
impact on air 
quality as it may 
drive use of private 
vehicles.

Buses currently 
accessing CBTF to 
retrofit to compliant 
standard. 
Communications 
campaign with 
operators to raise 
awareness. 
Business Change 
manager to assist 
with any adaption 
required. 
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5.5.7. Freight Consolidation/DSP/Fleet Accreditation 
Freight consolidation, delivery and service planning and fleet accreditation will be 
delivered by the Strategic Transport team, overseen by the Sustainable Cities Team 
leader. Project status and financial updates will be reported to the CAZ Project Board. 
Monitoring and evaluation will be conducted as part of the CAZ monitoring and 
evaluation programme and reported to JAQU as per the requirements of the funding. 
Key benefits are outline in the economics section of this document. 

Table 18 Freight consolidation, delivery and service planning and fleet accreditation 
risk and mitigations
Risk Likelihood

H/M/L
Impact Mitigating action

Key organisations in the 
city, the surrounding 
area and the Isle of 
Wight are unaware that 
a freight consolidation 
centre service is 
available to them

H Low number of 
users switch to the 
SDC and there is 
limited reduction in 
HGV numbers on 
the road

A marketing budget 
is to be allocated to 
support the 
promotion of the 
scheme for the 
duration of its 
existence under a 
new 10-year 
framework 
agreement

Businesses do not 
possess the internal 
expertise or insight to 
judge the value of the 
change the SDC might 
provide or develop a 
business case for the 
switch to a consolidation 
model

H Potential users are 
dissuaded from 
switching to a 
consolidation 
model

DSPs and 
consultancy support 
will be offered as a 
free service for a 3 
year period for 
potential users to 
undertake the 
assessment work 
required along with 
the business case 
development

Limitations or short term 
availability of the freight 
consolidation model 
promoted through the 
SDC dissuades key 
potential users from 
switching due to the time 
and cost associated with 
introducing a change to 
supply chain 
arrangements

H/M Potential users are 
dissuaded from 
switching to a 
consolidation 
model

The SDC framework 
will be established 
for a 10-year 
duration to build 
confidence in the 
market

No suitable standalone 
SDC service provider is 
available within the 
timeframes required

L No SDC service is 
available as 
mitigation for 
organisations in 
the city until after 
the CAZ is in place

The SDC service 
framework put out to 
tender will require 
tenderers to 
evidence a 
sustainable business 
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model including 
integration of 
additional freight 
services alongside 
consolidation

The costs associated 
with the provision of an 
SDC service are 
unsustainable without 
the provision of public 
subsidy support

M Long term 
operation is not 
possible and users 
have confidence 
undermined which 
impacts the switch 
over of supply 
contracts

The SDC service 
framework put out to 
tender will require 
tenderers to 
evidence a 
sustainable business 
model including 
integration of 
additional freight 
services alongside 
consolidation

No long term fleet 
management evaluation, 
review or incentives 
exist to bind 
organisations to 
sustainable fleet 
management behaviours

M Initial changes to 
fleet is short lived 
and costly. Longer 
terms benefits are 
not realised

Provision of 
ECOSTARS fleet 
recognition scheme 
to provide specialist 
support and 
incentive to local 
organisations to 
realise long term 
benefits

Despite identifying the 
benefit of switching to an 
SDC, businesses do not 
have the ability or staff 
capacity to instigate 
changes to the supply 
chain fast enough

L Benefits of SDC 
are not realised 
quickly. 

Provision of 
additional 
consultancy time to 
undertake the 
necessary business 
case development 
providing 
organisations with 
the confidence to 
switch and in the 
time required

There is insufficient 
transparency in the 
operation of any SDC 
service and quantifying 
any benefits are unclear. 
No independent or third 
party judgement of 
performance exists

M An assessment of 
the impact on fleet 
operations is 
unclear

Data capture, 
reporting and 
assessment will be 
applied to the SDC 
framework and costs 
associated with 
carrying out the work 
will be accounted for 
within the CAZ 
business case

Key users requirements 
for the supply of 
specialist goods are not 
met by the SDC

M SDC is limited to 
certain users and 
the benefits are 
constrained

The new SDC 
framework will set 
specific 
requirements for any 
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tenderer to possess 
a controlled drugs 
license for the 
handling of sensitive 
materials required by 
potential major users 
such as the 
University Hospital. 
This will enable 
pharmacy functions 
to be accounted for 
along with the 
transportation of 
samples

The SDC service 
provider is limited to 
when it operates due to 
disproportionate 
operating costs or low 
demand as a standalone 
service

M SDC is limited to 
certain users and 
the benefits are 
constrained

The new SDC 
framework requires 
that freight 
consolidation is not a 
standalone service 
but one of a package 
of freight services. 
This builds in 
economic resilience. 
The framework also 
stipulates 24/7 
service provision as 
a key assessment 
criteria effecting 
award of the contract

The time required to 
establish a freight 
consolidation centre 
including new facilities 
and standalone service 
is prohibitive and/or 
disproportionately 
expensive

M SDC is unable to 
function in time to 
enable the benefits 
to be realised

The new SDC 
framework stipulates 
that the service 
should operate out of 
existing premises to 
prevent the CAPEX 
costs associated 
with constructing a 
new facility
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5.5.8. MyJourney 
The MyJourney programme is managed by the Sustainable Cities Team Leader and 
the MyJourney Programme Officer. Additional support is requested to deliver to project 
manage the work stream marketing and communications requirements. The Access 
Fund board oversees MyJourney monitoring and evaluation and progress reports and 
status updates are presented at this group. The work stream lead will attend the CAZ 
Project Board to provide project status and financial updates. 

Key Benefits:
 Reduced private vehicle use reduces exhaust emissions.
 Focus on Northam Bridge/Bitterne area mitigates risk of exceedance.

Risks and mitigations will be managed by the existing MyJourney Access Fund 
programme. 

5.5.9. Communications
Communications will be overseen by the CAZ Communications Officer. It is essential 
for the successful implementation of the schemes to ensure that stakeholders are 
aware and maximise investment. A communications plan is included in the 
appendices.  

5.6. Additional Resource Requirement 
Table 19 Additional resource requirements

Description Grade*Duration/ 
Recruitment

Scientific Services Manager (0.2 FTE) - To provide 
management and oversight to the project team.

12 Existing 
resource

CAZ Support (1 FTE) – To administer, manage and evaluate 
the incentive scheme. Support Communications Officer on 
taxi related matters. Support Licensing department on 
delivery of revised licensing conditions. MyJourney support. 
Embed within Sustainable Transport team.

8
Existing 
resource 2 
years

CAZ Team Leader – (1 FTE) - To promote, administer and 
contract manage and evaluate the DSP/SDC/ accreditation 
scheme. Facilitate business change amongst participants. 
Support Communications Officer on related matters. To 
deliver the monitoring and evaluation activities. Contract 
manage external support services. Collate all associated 
reporting. Contract manage to Try before you Buy scheme.

10

2 years fixed 
term 

CAZ Communications Officer (1 FTE) To promote the CAZ 
support/mitigation measures to ensure active engagement 
with stakeholders.  To deliver all related communication 
activities including proactive and reactive management of 
media. To share experiences with relevant stakeholders to 
add value to schemes.  Embed within Communications team

9

2 years fixed 
term
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**Projects & Change Team (0.4 FTE) – Consisting of 0.1 FTE 
Project Manager, 0.05 FTE Business Analyst, 0.05 FTE 
Programme Manager & 0.2 Business Change Manager. 
These roles will provide support for a 6 month period to the 
implementation of the CAZ.

9-11 Existing 
resource 
over 6 
months

**Projects and Change Team Management Support
The Projects and Change Team will support the initial months of the plan launch to 
ensure successful implementation. Business Analyst will aid process development for 
expanding the low emission taxi incentive scheme and assisting with processes 
related to bus lane restrictions, licensing condition changes and the traffic regulation 
condition for buses. Programme and project managers will assist with governance in 
the initial phases, overseeing reporting of project status and financial updates. The 
Business Change Manager will work closely with the Communications and 
Engagement Officer to ensure that all activities are aligned and deliver against the 
project objectives. To ensure appropriate activities are undertaken, a Business 
Change Plan will be developed to scope the required change and how this will be 
delivered. The primary role of the Business Change Manager will be to offer support 
to the implementation phase work streams, ensuring that all required cultural and 
behavioural change is taken into consideration and undertaken, with the objective of 
supporting long term changes in behaviour. A Business Change Plan will be 
developed once all relevant contractors are appointed, this is to ensure that they 
complement the work the contractors will undertake and to avoid any chance of 
duplicated activity.

5.7. Reporting 
Once the submission of the business case for the preferred option has taken place, a 
reporting process will begin, this document will be populated by the project team. The 
reporting format will consist of a dashboard report for each work stream which will feed 
into an overall project dashboard report. Please see appendices for template of 
reporting dashboard. These dashboards will act as means for each work stream and 
the project to report against the baselines for; time, cost and quality. They will also act 
as a formal measure by which; decision requests, risks and issues can be escalated. 
These highlight reports will be produced on a fortnightly basis due to the small period 
of project implementation required for a Non-Charging Clean Air Zone.

It is anticipated that JAQU will be provided with a regular update on the project as its 
implementation develops. JAQU will be asked to provide SCC with a means by which 
they wish to monitor the projects implementation and spend.

5.8. Change Control Process 
Any change that is not within the agreed project scope will need to be requested 
through a specific change control process which will be managed by the Project team 
in the first instance. The inclusion of this process does not anticipate change, but 
places a clearly defined process in place by which any required changes can be 
managed. The decision making process will be undertaken as follows:
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 Change impact falls within delegated authority of the Scientific Services 
Manager and Clean Air Team Leader within defined contingency levels (please 
see table below). Any challenges to the decision made will be escalated to the 
Project board for a decision or in any urgent cases the Senior Responsible 
Owner (SRO).

 The Project Delivery Lead will have delegated authority to approve changes up 
to 50% of each agreed contingency type (Time, Cost & Quality) if required, 
these changes will still need to be reported to the project board. Any changes 
between 50% – 100% of any contingency will require approval by the Project 
Board or in an emergency the Senior Responsible Owner. Any changes above 
100% of contingency will be required to be approved by both the Cabinet Lead 
for the project and Chief Executive of the Council, with the SRO presenting the 
request and reason for change. Any changes outside of expected tolerances 
that are not within SCC remit to control, are also likely to require escalation to 
JAQU.

Category Clean Air 
Team 

Leader

Scientific 
Services 
Manager

Project Board 
approval limit 
for variance

Cabinet 
Member 

Approval and 
Chief 

Executive 
approval

Budget 0 - 50% of 
contingency 

50-75% of 
contingency 

75 –100% 
contingency 

100%+
contingency

Timescale* Minor 
changes 

which don’t 
impact the 

overall 
timeline for 

delivery.

Minor changes 
which don’t 
impact the 

overall timeline 
for delivery.

Minor changes 
which don’t 
impact the 

overall timeline 
for delivery.

Any changes 
which may 
result in a 
change to 

project delivery 
date, which 
may require 
engagement 
with JAQU.

Scope* Minor 
changes 

which do not 
alter the 
outcome 
specified 
within the 

bid.

Minor changes 
which do not 

alter the 
outcome 

specified within 
the bid.

Minor changes 
which do not 

alter the 
outcome 

specified within 
the bid.

Any significant 
change to 
outcomes, 
which may 

require 
engagement 
with JAQU.
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The appendices contains the Change Request Form, once this is raised each request 
will be documented in the Change Request log which is attached in the appendices. 
The Change Request log will detail the request and the decision made regarding the 
request. Any decision will be recorded in the decision log and each decision made 
should be made available to the Project Board, with any significant decisions / changes 
provided as an agenda update to both the Project and Implementation boards.

5.9. Governance Structure
For the implementation of the Clean Air Zone a two board structure is in place, the first 
being a tactical level project board designed to support the Clean Air Zone Team 
Leader in progressing the required works and providing oversight, scrutiny and 
escalation. The Project board will sit on a fortnightly basis due to the short timescales 
for implementation, this will ensure regular oversight to address any issues that may 
arise. Once implementation works are complete, the project board will close and 
handover any remaining responsibility for benefit realisation and oversight to the Air 
Quality Implementation Board.

Table 20 Clean Air Zone Project Board
Authority Role Project Role
Southampton 
City Council

Service Director for Universal 
and Transactional Services 

Senior Responsible Officer 

Southampton 
City Council

Scientific Service – Service 
Manager 

Management & oversight for 
delivery team 

Southampton 
City Council

Clean Air Team Leader Delivery Lead for the CAZ 
works

Southampton 
City Council

Strategic Transport - Service 
Manager 

Internal Stakeholder & 
Contractor Manager

Southampton 
City Council

Sustainable City Programme 
Manager

Internal Stakeholder 

Southampton 
City Council

PMO Project Manager Internal governance support 
and Quality Assurance

Southampton 
City Council 

Service Lead: Legal Services 
Partnership

To provide Legal support 
and scrutiny to the project

Southampton 
City Council

Public Health Internal Stakeholder 
(Strategic Objective – 
Health)

Southampton 
City Council

Finance Internal Stakeholder 
(Budget management and 
Value for Money)

Southampton 
City Council

Marketing Coordination Manager 
– Sustainable Travel and Air 
Quality

Project Communications 
and Stakeholder 
Engagement 

Southampton 
City Council

Licensing Manager Work stream lead – 
Licensing Conditions 

Other as 
required

Various – Business Change 
Manager, subject matter experts 
etc.

Various

The Terms of Reference for this board can be found in the appendices.
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Overseeing the Clean Air Zone Project Board would be the Air Quality Implementation 
board. The objective of the Implementation Board is to provide strategic overview and 
scrutiny of the project to key stakeholders and interested parties. The board will 
provide a forum by which the project can be viewed within the context of other Air 
Quality initiatives. Recommendations from this board will be taken to the project board 
for consideration, but they are not required to be acted upon by the project, however 
a response to each recommendation will be provided. The Air Quality Implementation 
boards sit on a monthly basis and are made up of multiple partner organisations 
(Hampshire County Council, New Forrest District Council etc.). Following closure of 
the CAZ project board (at the point of implementation completion), the Air Quality 
Implementation board will continue to monitor any remaining benefits to be realised. 
The board will utilise the monitoring and evaluation plan and subsequent reports on 
progress to ensure the benefits are being realised. 

CAZ Governance Chart

Figure xx Project Governance process

5.10. Managing Risk
The Clean Air Zone Project will utilise a standard project Risk and Issue approach as 
follows. The Risk and Issue registers (RAID log – Risk, Assumptions, Issues & 
Dependencies) will be populated through holding bi-monthly risk workshops with 
internal stakeholders and project team members to ensure an as accurate and robust 
management of the register as possible. Each risk will be assigned an owner who will 
be responsible for implementing any agreed mitigation actions. Any risks which have; 
Departmental, Service or organisational wide impacts will be escalated through 
existing processes as and when required, this will be agreed on a case by case basis 
by engagement with the relevant Service Lead and organisational Risk Manager. The 
risk register will be monitored as a standing agenda item at each project board and bi-
monthly risk and issue workshops will be held to ensure regular review of the register.
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When a risk is realised it will be escalated to the Issue Register where it will be 
monitored at every project board. Should an issue require more regular monitoring this 
will be undertaken through exception, utilising any required methods to undertake 
mitigation actions and exception reporting (dashboard) for monitoring. As with risks, 
any issues which have wider impacts on service areas or organisation wider will be 
escalated as required. 

Scoring will follow a traditional and corporate standard; Red, Amber and Green (RAG) 
rating and will be scored on a scale of Likelihood (Very Unlikely – Almost Certain) and 
Impact (Minor - Extreme). An initial risk score will be listed and then a target residual 
risk score following mitigation actions. The RAID log template is attached in the 
appendices.  Individual work stream risks are outlined in section 5.5. 

5.11. Project Stakeholder Management 
Stakeholder management is undertaken in accordance with RACI principles.

Stakeholders are identified according to their role in project delivery and the extent to 
which they are directly involved into one of four categories:

1. Responsible - The Stakeholder is directly involved in delivery of the project
2. Accountable - The Stakeholder is accountable for delivery and spend
3. Consultee - The Stakeholder has a direct interest in the project and needs to 

be formally consulted as part of the project delivery
4. Informed - The Stakeholder has no direct interest in the project but is informed 

of progress as part of a regular dialogue on delivery of the overall programme.

Full detail of CAZ Implementation project stakeholders and their RACI category will be 
outlined within the Outline Business Case, a draft is found in the appendices.

The full CAZ consultation report is found in the appendices. 

5.12. Monitoring and Evaluation 
Performance of existing schemes included in the baseline, including low emission taxi 
incentive scheme, early measures cycling infrastructure and clean bus technology 
fund have monitoring and evaluation requirements specific for the funding they have 
received. 

The monitoring plan will check progress against outcomes and can be defined as the 
formal reporting and evidencing that spend and outputs are successfully delivered, 
benefits achieved and milestones met. JAQU will undertake a programme of national 
monitoring and evaluation. SCC will facilitate this through the following actions: 

Table 21 JAQU monitoring programme requirements
Task Action
Before and after 
reports

Share monitoring and evaluation every three months. Liaise 
with JAQU to highlight any issues raised in the report. 

Rapid 
assessment case 
studies

Assist the evaluation team in their requests for additional data, 
whether in providing it directly or liaising between organisations.
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Discuss with JAQU the outcome of the case study and engage 
on any next steps.  

Deep dive case 
studies

Assist the evaluation team in their requests for any new data. 
Engage with the evaluation team, assisting them in identifying 
the impact of the local plan. 

Feasibility study – 
monitoring

Discussed below. 

Feasibility study – 
evaluation 

Discussed below. 

Table 22 Measures included in the preferred option that require monitoring

Measure Outcome Metric 
Low emission taxi 
incentive scheme

Reduced non-euro 6 
diesel/4 petrol 
vehicles in SCC 
licensed fleet

Number of grants issued

EV charge points Use of charge points Quantified use of charge points 
Bus traffic 
regulation 
condition

Euro VI buses 
operating within TRC 
zone

Bus operating licenses that meet 
requirement

Freight 
consolidation

Reduced logistics 
vehicles operating 
within city, improved 
air quality and 
congestion benefits. 

Number of vkms saved
Number of vehicles off the road
Emissions reductions 

Delivery and 
Service Planning 

Accelerated uptake 
of CAZ compliant 
vehicles, reduce 
vehicles undertaking 
deliveries, increase 
efficiencies, 
increased uptake of 
freight consolidation.  

Number of vkms saved
Number of vehicles off the road
Emissions reductions

MyJourney 
scheme

Reduction in private 
vehicle use

MyJourney has a specific monitoring 
programme that will report to CAZ project 
board reductions in private vehicle uses, 
uptake of cycling and success of 
campaigns. 

Table 23 Existing monitoring
Metric Type Data 

frequency 
Quantity Control

NO2 
concentration 

Diffusion tube Monthly 
(annually bias 
adjusted)

70+ Local 
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NO2 
concentration

Automatic 
monitoring 
station

Real-time 2 x Local
2 x National 

Local/ 
National 
AURN

PM 
Concentration

Automatic 
monitoring 
station

Real-time 2 Local/ 
National 
AURN

12 Hour Traffic 
Counts

Automatic 
Traffic Count

12 Hourly 
(annual 
rotation)

31 Local

Traffic Flow DfT Count 
Data

Annually n/a National

Bus retrofit 
programme 
(CBTF)

Number of 
grants issued

Real time Up to 145 Local/ 
Industry (Bus 
operators) 

Low Emission 
Taxi Upgrades

Low emission 
taxi incentive 
grants

Real time n/a Local 
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Figure 19 Locations of existing NO2 monitoring in Southampton
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Figure 21 12 hour traffic count sites

Figure 
20 SCC 

NO2 
monitori

ng 
location

s

Table 
24 
Additio
nal 
monitor
ing 
require
ments
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Option Metric Cost Coverage Data 
Quality

Decision Funding 
Source 

5 new diffusion 
tubes

NO2 
Concentrations

Low 5 sites at 
Census ID’s 
above 35

Monthly 
readings ± 
25% 
uncertainty

Preferred – Monthly 
readings adequate for non-
exceedance locations. 

Implementation 
fund 

Use existing 12 
hour traffic count 
sites

Traffic flows None 31 sites Moderate Discounted – Does not 
capture fleet composition 
or emissions standards. 

SCC resource 

Permanent ANPR 
system 
Reduced number 
of sites (main 
routes into city) 
with front read only 
cameras.  

Traffic flows, 
composition 
and emission 
standard 

High Key routes into 
city

Good Discounted – 
disproportionate cost 

Implementation 
fund

Permanent ANPR 
System Reduced 
sites, rolling 
programme of 
monitoring or 
certain times of 
day with front read 
only cameras

Traffic flows, 
composition 
and emission 
standard

High Key routes into 
city

Good Discounted – 
disproportionate cost

Implementation 
fund

Mobile ANPR 
system 
Rapid deployment 
cameras to carry 
out rolling 
programme of 
monitoring key 
entry points to 
zone.

Traffic flows, 
composition 
and emission 
standard

High Key routes into 
city

Discounted – 
disproportionate cost

Implementation 
fund
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Temporary ANPR
Survey basis 
undertaken by 3rd 
party to tie in with 
JAQU guidelines 
with some focus on 
problem area and 
key routes, no 
direct asset 
procurement.

Traffic flows, 
composition 
and emission 
standard

High Key routes into 
city

Good Take forward – costs 
proposed in financial case. 
Good data capture, inform 
future modelling. Risk 
transfer to third party. 
Undertaken for feasibility 
study, process understood. 
Delivery route through 
existing arrangements.  

Implementation 
fund
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Table 25 New diffusion tube locations to assess Census IDs above 35ugm-3
Diffusion Tube 
Location

Grid reference 
(X, Y)

Northam Road 443000 112410
Millbrook Road West 439521 112777
Redbridge Road 438000 113400
Saint Andrews Road 442350 112285
Redbridge Causeway 437182 113720

5.12.1. Benefits Realisation
The project will run benefit workshops every quarter to monitor the realisation of the 
projects benefits, until such time as all benefits are realised. It will be the responsibility 
of the Clean Air Team Leader to arrange and facilitate these workshops and to gather 
evidence from the monitoring and evaluation work to feed into this review. Should any 
issues be identified with benefit realisation, a report will be compiled with 
recommendations to the Air Quality Implementation board in how to address any 
concerns or problems. Update reports will also be provided to the Air Quality 
Implementation board to brief them on the progress of the project.

As some of the benefits will continue past the life of the team and the Clean Air Zone 
itself, these will be passed to the Air Quality Implementation board to monitor as part 
of the wider Air Quality work.

The benefits register can be found here: 
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Table 26 SCC Benefits Register
Measurement

Benefit Description How When Baseline

EU Ambient Air 
Quality Directive 
compliance within 
SCC boundary

Improved NO2 
concentrations bring about 
compliance with EU AQ 
Directive Local NO2 monitoring and modelling

Annually (Monitoring 
and Evaluation Report) 

Reported in AQ Review and 
Assessment. Baseline exceeding EU 
AAQD. CAZ option compliant by 
2019.

Compliance with 
LAQM objectives

Improved NO2 
concentrations bring about 
compliance with LAQM Local NO2 monitoring and modelling

In accordance with 
JAQU requirements 
(Monitoring and 
Evaluation Report)

Reported in AQ Review and 
Assessment. Baseline compliance 
achieved at LAQM relevant 
receptors.

Public health 
improvements

Reduced emissions and 
achieving EU AAQD limit 
value (by proxy World 
Health Organisation 
guidance value) will result in 
health benefits.

Public health outcomes framework (PHOF) 
and assessment of local data (including 
asthma prevalence, COPD emergency 
admissions, birth weight etc.) to identify 
improvements. Direct correlation with AQ 
improvements difficult.

PHE tool for estimating healthcare costs16

In accordance with 
JAQU requirements 
(Monitoring and 
Evaluation Report)

PHOF 3.01. Fraction of mortality 
attributable to particulate air 
pollution = 6.0%. Other public 
health data presented within 
Equality and Safety Impact 
Assessment supporting business 
case. 

Emissions 
reductions in 
Southampton

CAZ promoting uptake of 
cleaner vehicles will result in 
emissions reductions of NOx 
and other pollutants. 

Annual emissions of NOx (and other 
pollutants) within CAZ 

In accordance with 
JAQU requirements 
(Monitoring and 
Evaluation Report)

Ricardo air quality modelling for 
NOx and PM estimated emissions 
reductions - demonstrate emission 
reductions. 

16 https://www.gov.uk/government/publications/air-pollution-a-tool-to-estimate-healthcare-costs 
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Emissions 
reductions beyond 
Southampton

SDC, DSP, TRC and licensing 
conditions prompts uptake 
of cleaner vehicles will 
result in emissions 
reductions of NOx and other 
pollutants. 

Annual emissions of NOx (and other 
pollutants) outside CAZ, qualitative 
assessment and simple EfT emissions 
reduction estimates where possible. 

In accordance with 
JAQU requirements 
(Monitoring and 
Evaluation Report) 

Ricardo air quality modelling for 
NOx and estimated PM emissions 
reductions. Neighbouring authority 
data. 

Fuel/opex/GHG 
savings

SDC, DSP, TRC and licensing 
conditions prompts uptake 
of cleaner vehicles and 
conveys cost savings in 
fuel/opex and GHG 
emissions

Monitoring and evaluation plan to include 
estimates of fuel/opex/GHG savings 
conveyed. HGV mitigation measures include 
DSP and consolidation which means data 
will be readily available. 

In accordance with 
JAQU requirements 
(Monitoring and 
Evaluation Report)

Qualitative assessment of options 
impacts only. Business as usual not 
qualitatively assessed. 
Improvements in opex/fuel/GHG 
savings based on business as usual 
therefore assume CAZ is 
improvement. 

Noise, accidents 
and congestion 
reductions

Consolidation and DSP will 
deliver reduced vehicle km's 
travelled and additional 
benefits. 

Monitoring and evaluation plan to include 
estimates of noise, congestion, accidents 
savings delivered. HGV mitigation measures 
include DSP and consolidation which means 
data will be readily available. 

In accordance with 
JAQU requirements 
(Monitoring and 
Evaluation Report)

Qualitative assessment of options 
impacts only. Business as usual not 
qualitatively assessed. 
Improvements in opex/fuel/GHG 
savings based on business as usual 
therefore assume CAZ is 
improvement. 

Increased active 
sustainable travel 
in 
Northam/Bitterne 
area

MyJourney support for 
Northam/Bitterne area will 
focus on reducing private 
vehicle use to mitigate risk 
of exceedance. 

MyJourney Access Fund monitoring and 
evaluation programme.

In accordance with 
JAQU requirements 
(Monitoring and 
Evaluation Report)

Existing rates of cycling and 
sustainable travel in 
Northam/Bitterne area. 
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Southampton City Council AQMA’s 
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PCM v Do Minimum Baseline Results 
PCM Baseline  Local BaselineCensusID LA Name Road 

Name
Length 

(m) 2015 2017 2018 2019 2020  2015 2016 2017 2018 2019 2020
Southampton Links

16340 Southampton Council A35 1,082 28 27 26 25 24  32 30 29 28 26 25
16891 Southampton Council A3024 2,346 33 32 31 30 28  39 37 35 33 32 30
16892 Southampton Council A335 454 39 37 36 34 33  35 34 33 32 31 29
17531 Southampton Council A3024 1,701 28 27 26 25 24  29 27 25 23 21 20
17532 Southampton Council A33 531 33 32 31 30 29  33 32 31 30 29 28
17974 Southampton Council A33 403 30 29 28 27 25  37 35 34 32 30 29
18113 Southampton Council A3035 1,374 23 22 22 21 20  24 23 22 21 20 19
26062 Southampton Council M271 585 39 36 35 33 31  51 47 43 40 36 32
26296 Southampton Council A27 3,195 31 30 29 28 27  39 37 36 34 32 31
26351 Southampton Council A33 805 37 36 35 33 32  40 38 36 35 33 31
26371 Southampton Council A35 1,552 28 27 26 25 24  30 29 27 26 25 24
27635 Southampton Council A3057 1,340 24 24 23 22 21  25 24 23 22 21 21
36987 Southampton Council A334 1,657 30 29 28 27 26  25 24 23 22 21 20
37658 Southampton Council A3025 2,303 27 26 25 24 23  33 32 31 29 28 26
38212 Southampton Council A33 734 40 39 38 37 35  36 35 34 33 32 31
46375 Southampton Council A35 1,394 30 29 28 27 26  35 33 32 31 29 28
46963 Southampton Council A3024 1,663 37 36 35 33 32  50 47 45 43 40 38
46964 Southampton Council A335 1,151 36 35 33 32 31  35 34 33 32 31 29
48317 Southampton Council A33 498 31 30 30 29 28  24 23 23 22 21 21
48456 Southampton Council A33 195 30 29 29 28 27  25 25 24 23 23 22
48513 Southampton Council A33 285 29 28 28 27 27  27 27 26 25 24 23
56347 Southampton Council A33 3,252 55 52 50 48 46  43 42 40 39 37 36
56374 Southampton Council A35 711 33 32 31 30 29  30 29 27 26 25 24
57434 Southampton Council A33 153 33 32 31 30 29  35 33 32 30 29 27
57672 Southampton Council A33 162 36 35 35 35 34  32 31 29 28 26 25

6292 Southampton Council A27 1,062 32 31 30 29 28  26 25 24 23 22 21
6349 Southampton Council A33 1,506 34 32 31 30 29  33 32 30 29 27 26
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6367 Southampton Council A35 1,743 29 28 27 26 25  31 30 29 27 26 25
6368 Southampton Council A35 1,678 58 52 49 46 44  43 41 40 38 37 36
6933 Southampton Council A33 2,249 35 33 32 31 30  44 42 41 39 38 37

70064 Southampton Council A33 239 34 33 32 31 30  24 23 22 22 21 20
70066 Southampton Council A33 219 30 29 28 28 27  32 31 30 29 28 27
70108 Southampton Council A27 421 25 25 24 23 22  18 17 17 16 15 15
70109 Southampton Council A35 772 24 23 22 21 21  25 23 22 21 20 19
73605 Southampton Council A3025 750 24 23 22 22 21  26 25 24 23 22 21
73613 Southampton Council A3057 166 23 22 21 20 19  22 21 20 20 19 18
73615 Southampton Council A35 289 63 58 55 52 49  46 44 42 40 38 36
75250 Southampton Council A33 293 32 31 30 30 29  37 36 34 33 31 29
75251 Southampton Council A33 275 42 40 39 38 37  39 37 36 35 33 32
75252 Southampton Council A33 987 43 41 40 39 38  37 36 34 33 32 30
75253 Southampton Council A35 1,010 39 38 36 35 33  30 29 28 27 26 25
75258 Southampton Council M27 569 44 43 41 39 37  54 53 52 51 50 50

7569 Southampton Council A3035 2,011 30 29 28 27 26  33 32 30 29 27 26
7580 Southampton Council A3057 3,057 30 29 28 27 26  41 38 35 32 29 26

86003 Southampton Council A33 276 37 36 35 34 33  34 34 33 32 31 30
99871 Southampton Council A3024 1,401 37 36 35 34 32  42 40 38 36 34 32
99872 Southampton Council A335 2,089 34 32 31 30 29  37 36 36 35 35 34
37658 Southampton Council A3025 447 27 26 25 24 23  33 32 31 29 28 26
46964 Southampton Council A335 246 36 35 33 32 31  35 34 33 32 31 29

6292 Southampton Council A27 892 32 31 30 29 28  26 25 24 23 22 21
73613 Southampton Council A3057 678 23 22 21 20 19  22 21 20 20 19 18

7569 Southampton Council A3035 119 30 29 28 27 26  33 32 30 29 27 26
Other links in Southampton study area

7988 Eastleigh Borough Council A27 264 27 27 26 25 24  27 26 25 23 22 20
7992 Eastleigh Borough Council A334 121 37 36 34 33 31  27 26 25 24 23 22
8129 Eastleigh Borough Council A3025 58 24 23 22 22 21  21 20 20 19 18 17
8559 Eastleigh Borough Council A3025 642 35 34 33 32 31  40 39 37 36 34 33

16269 Eastleigh Borough Council A27 126 23 23 22 21 20  23 23 22 21 21 20
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16321 Eastleigh Borough Council M3 1211 36 34 32 31 30  52 51 50 49 48 47
17793 Test Valley Borough Council M27 876 45 43 41 40 38  80 77 73 70 67 63
28018 Test Valley Borough Council M27 387 53 50 48 46 43  49 46 44 41 38 36
29041 Test Valley Borough Council M3 579 31 31 30 29 27  45 43 42 41 39 38
36039 Eastleigh Borough Council A3024 552 37 35 34 33 31  39 37 36 34 32 30
36293 Eastleigh Borough Council A27 647 26 25 25 24 23  24 23 22 21 20 20
38107 Test Valley Borough Council M27 140 55 54 51 49 46  57 56 55 55 54 54
47635 Test Valley Borough Council A3057 62 25 24 23 23 22  22 21 21 20 19 19
48064 Eastleigh Borough Council M27 1212 41 40 38 37 35  83 82 80 79 77 76
56058 Test Valley Borough Council M271 327 47 44 42 40 38  41 40 38 36 35 33
56931 Eastleigh Borough Council A334 470 41 39 37 36 34  35 33 32 30 29 27
73606 Eastleigh Borough Council A3024 285 28 26 25 24 23  29 28 27 26 24 23
73607 Eastleigh Borough Council A27 12 27 27 26 25 24  22 21 21 20 19 18
73609 Eastleigh Borough Council M27 343 40 39 37 36 34  66 64 63 62 60 59
73614 Test Valley Borough Council M271 476 44 42 40 38 36  28 26 25 24 23 22
75259 Test Valley Borough Council M27 704 52 50 48 46 44  79 76 73 71 68 66
36375 New Forest District Council A35 30.625 57 53 50 48 45  45 43 41 39 37 35
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Air Quality Options Results 

CensusID Road 
Name LA Name Length 

(m)
Do 

Minimum

Non-
charging 

CAZ
CAZ B

Southampton links
16340 A35 Southampton Council 1,082 25 25 23
16891 A3024 Southampton Council 2,346 30 30 28
16892 A335 Southampton Council 454 29 29 27
17531 A3024 Southampton Council 1,701 20 20 19
17532 A33 Southampton Council 531 28 28 27
17974 A33 Southampton Council 403 29 29 26
18113 A3035 Southampton Council 1,374 19 19 18
26062 M271 Southampton Council 585 32 32 29
26296 A27 Southampton Council 3,195 31 31 27
26351 A33 Southampton Council 805 31 31 28
26371 A35 Southampton Council 1,552 24 24 22
27635 A3057 Southampton Council 1,340 21 20 19
36987 A334 Southampton Council 1,657 20 20 20
37658 A3025 Southampton Council 2,303 26 26 26
38212 A33 Southampton Council 734 31 31 29
46375 A35 Southampton Council 1,394 28 28 26
46963 A3024 Southampton Council 1,663 38 38 36

46964 A335 Southampton Council 1,151 29 29 27
48317 A33 Southampton Council 498 21 21 20
48456 A33 Southampton Council 195 22 22 21
48513 A33 Southampton Council 285 23 23 22
56347 A33 Southampton Council 3,252 36 36 32
56374 A35 Southampton Council 711 24 24 22
57434 A33 Southampton Council 153 27 27 25
57672 A33 Southampton Council 162 25 25 23
6292 A27 Southampton Council 1,062 21 21 20
6349 A33 Southampton Council 1,506 26 26 24
6367 A35 Southampton Council 1,743 25 25 23
6368 A35 Southampton Council 1,678 36 35 32
6933 A33 Southampton Council 2,249 37 37 34

70064 A33 Southampton Council 239 20 20 20
70066 A33 Southampton Council 219 27 27 26
70108 A27 Southampton Council 421 15 15 15
70109 A35 Southampton Council 772 19 19 18
73605 A3025 Southampton Council 750 21 21 20
73613 A3057 Southampton Council 166 18 18 17
73615 A35 Southampton Council 289 36 36 33
75250 A33 Southampton Council 293 29 29 27
75251 A33 Southampton Council 275 32 32 30
75252 A33 Southampton Council 987 30 30 28
75253 A35 Southampton Council 1,010 25 25 23
75258 M27 Southampton Council 569 50 49 44
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7569 A3035 Southampton Council 2,011 26 26 25
7580 A3057 Southampton Council 3,057 26 26 25

86003 A33 Southampton Council 276 30 30 29
99871 A3024 Southampton Council 1,401 32 31 29
99872 A335 Southampton Council 2,089 34 34 32
37658 A3025 Southampton Council 447 26 26 26
46964 A335 Southampton Council 246 29 29 27
6292 A27 Southampton Council 892 21 21 20

73613 A3057 Southampton Council 678 18 18 17
7569 A3035 Southampton Council 119 26 26 25

Other links in Southampton study area
7988 A27 Eastleigh Borough Council 264 20 20 19
7992 A334 Eastleigh Borough Council 121 22 22 21
8129 A3025 Eastleigh Borough Council 58 17 17 17
8559 A3025 Eastleigh Borough Council 642 33 33 30

16269 A27 Eastleigh Borough Council 126 20 20 19
16321 M3 Eastleigh Borough Council 1211 47 47 43
17793 M27 Test Valley Borough Council 876 63 63 55
28018 M27 Test Valley Borough Council 387 36 36 32
29041 M3 Test Valley Borough Council 579 38 38 34
36039 A3024 Eastleigh Borough Council 552 30 30 26
36293 A27 Eastleigh Borough Council 647 20 20 19
38107 M27 Test Valley Borough Council 140 54 54 47
47635 A3057 Test Valley Borough Council 62 19 19 18
48064 M27 Eastleigh Borough Council 1212 76 76 68
56058 M271 Test Valley Borough Council 327 33 33 30
56931 A334 Eastleigh Borough Council 470 27 27 26
73606 A3024 Eastleigh Borough Council 285 23 23 21
73607 A27 Eastleigh Borough Council 12 18 18 17
73609 M27 Eastleigh Borough Council 343 59 59 53
73614 M271 Test Valley Borough Council 476 22 22 20
75259 M27 Test Valley Borough Council 704 66 61 53
36375 A35 New Forest District Council 31 35 35 31
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The Public Sector Equality Duty (Section 149 of the Equality Act) requires public 
bodies to have due regard to the need to eliminate discrimination, advance equality 
of opportunity, and foster good relations between different people carrying out their 
activities.

The Equality Duty supports good decision making – it encourages public bodies to be 
more efficient and effective by understanding  how different people will be affected by 
their activities, so that their policies and services are appropriate and accessible to all 
and meet different people’s needs.  The Council’s Equality and Safety Impact 
Assessment (ESIA) includes an assessment of the community safety impact 
assessment to comply with Section 17 of the Crime and Disorder Act and will enable 
the Council to better understand the potential impact of proposals and consider 
mitigating action. 

Name or Brief 
Description of 
Proposal

Southampton Local Plan for Compliance with NO2 EU 
Ambient Air Quality Directive Within the Shortest Possible 
Time (Non Charging Option)

Brief Service Profile (including number of customers)
Southampton City Council is assessing the need for a Clean Air Zone 
because levels of air pollution within the administrative boundary and on 
roads under the authority of Southampton City Council were identified in the 
government’s plans as being above required European Union legal standards. 
The limit value for nitrogen dioxide is an annual average of 40ug/m3. The 
specific pollutant that Southampton City Council is assessing is nitrogen 
dioxide (NO2). The primary objective of the Clean Air Zone is to achieve 
compliance with the legal standards within the shortest possible time. Clean 
Air Zones can be charging, where vehicles are discouraged from entering the 
zone if they do not meet a minimum emission standard, or non-charging 
which is an area of targeted air quality improvement without charging.   

A consultation was held from 21st June 2018 for 12 weeks. An online survey 
was used to collect responses supported by physical copies, events and 
social media. Face-to-face meetings with residents, business and trade 
organisations were also held. The consultation was advertised through 
postcards, billboards, VMS traffic signs and other media. The preferred option 
consulted on was to introduce a citywide Class B Clean Air Zone. This would 
mean buses, taxis (private hire and hackney carriage), coaches and heavy 
goods vehicles that do not meet minimum emission standards (Euro 6/VI 
diesel or Euro 4 petrol) would be charged to enter the zone. 

A key outcome of the consultation was the review and reassessment of 
transport and air quality modelling which has highlighted that the introduction 
of a charging clean air zone is not necessary to achieve the objective of 

Equality and Safety Impact Assessment
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1Associations of long term nitrogen dioxide concentrations with mortality (COMEAP 2018) 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/
734799/COMEAP_NO2_Report.pdf 

reducing levels of nitrogen dioxide down to below legal levels in the shortest 
possible time. 

The technical assessment has predicted that Southampton will achieve legal 
compliance for NO2 levels by 2020 under the business as usual scenario (i.e. 
no further intervention). The non-charging option will seek funding from the 
Secretary of State to introduce a package of measures that can be introduced 
sooner than 2020 that will improve likelihood of compliance, facilitate ongoing 
improvements in nitrogen dioxide concentrations, and ensure compliance with 
the legal standards within the shortest possible time. 

These measures include:
 Traffic regulation condition for buses to meet a minimum Euro VI 

standard in the city centre.
 Changes to the taxi Southampton City Council licensing conditions:

o All newly licensed taxi and private hire vehicles will meet at least 
Euro 6 diesel/Euro 4 petrol emission standards by 2020 
(excluding wheelchair accessible vehicles WAVs). 

o All licensed taxi and private hire vehicles will meet at least Euro 
6 diesel/Euro 4 petrol emission standards by 2023 (excluding 
wheelchair accessible vehicles WAVs).

 The existing low emission taxi incentive scheme will be expanded to 
accommodate upgrades for more vehicles.

 Facilitation of a ULEV Taxi Trial scheme for taxi and private hire drivers 
licensed by Southampton City Council. 

 Non SCC licensed taxis restricted from bus lane access. 
 Dedicated electric vehicle charge points for taxi and private hire 

vehicle. 
 Additional funding for the MyJourney campaign to continue promoting 

sustainable and active travel in the city on the A3024 Northam/Bitterne 
area. 

 Subsidised freight consolidation, delivery and service planning and 
fleet accreditation schemes for freight and logistics operators. 

Summary of Impact and Issues
Air quality is a national public health priority. Of all environmental factors, it 
has the largest impact on health in the UK. The latest estimates suggest that 
air pollution (particulate matter and nitrogen dioxide) is an effect equivalent to 
28,000 to 36,000 deaths in 20131. Air pollution has health effects across the 
course of a person’s life; from the underdevelopment of the unborn baby 
through to dementia in the later years of life. The strongest evidence of health 
impact is worsening symptoms of respiratory diseases including asthma, 
COPD and cardio-vascular disease. 

Currently, nitrogen dioxide and particulates are the pollutants causing the 
largest health impacts in the UK. These pollutants are mostly associated with 
road transport. The public health outcome framework indicator for air pollution 
is mortality attributable to particulate matter. For Southampton, this equates to 
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2 World Health Organization, ‘Review of evidence on health aspects of air pollution – REVIHAAP 
Project’, 2013 http://www.euro.who.int/__data/assets/pdf_file/0004/193108/REVIHAAP-Final-
technical-report-final-version.pdf?ua=1   

3World Health Organisation Ambient (Outdoor) Air Quality and Health (2 May 2018) 
https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health 

over 100 deaths per year caused by long term exposure to particulate air 
pollution. 

Poor air quality is known to have more sever effects on vulnerable groups 
including the elderly, children and people already suffering from existing 
conditions such as respiratory and cardiovascular conditions2.

Southampton is typically an urban environment with concentrations above the 
ambient background concentration of NO2. Evidence is limited as to the 
specific health benefits conveyed by reducing NO2 concentrations below 
40µg/m3 though it is generally accepted that reducing concentrations toward 
the ambient background level, and below 40µg/m3 annually will benefit health.  
The EU limit value for nitrogen dioxide (40µg/m3 annual mean) is consistent 
with the World Health Organisations guideline value3. Ensuring Southampton 
meets air quality limits for nitrogen dioxide will help mitigate negative health 
impacts of poor air quality. 

Measures to improve air quality in the city and ensure Southampton meets 
legal limits for the annual mean nitrogen dioxide level may introduce financial 
pressure on some businesses (i.e. taxi and private hire, bus operators). 
Mitigations to these financial pressures are proposed through financial 
incentives that facilitate adoption of cleaner vehicles. 

Distributional Analysis
A distributional analysis has been carried out to inform the proposals. The aim 
of the distributional analysis is to explore how the impacts of the policy 
options are distributed amongst the different socio-economic groups (such as 
children and different income groups). It also assesses whether any key 
amenities are adversely affected through changes in access or surrounding 
air quality (e.g. schools, hospitals). This is included in the document E3 
Distributional Analysis.   

Potential Positive Impacts
 Ensuring compliance with the legal annual limit value of 40µg/m3 of 

NO2 will convey positive benefits for public and environmental health. 
Responsible  
Service Manager
Date
Approved by 
Senior Manager
Date

Page 145

http://www.euro.who.int/__data/assets/pdf_file/0004/193108/REVIHAAP-Final-technical-report-final-version.pdf?ua=1
http://www.euro.who.int/__data/assets/pdf_file/0004/193108/REVIHAAP-Final-technical-report-final-version.pdf?ua=1
https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health


Page 4 of 12

Potential Impact

Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions
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Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions

Health Outcomes
Poor air quality is known to 
affect sensitive groups including 
the young and elderly and those 
with existing conditions. 
Therefore improvements to air 
quality will benefit all residents 
but particularly these sensitive 
groups4. 

N/A - positive impactAge

Home to School Transport 
41 Taxis with 4 seats, 2 Taxis 
with 6 seats, 1 Taxi with 7 seats 
and 3 Wheel Chair Accessible 
Taxis are used for Home to 
School Transport in 
Southampton. Currently, there is 
limited availability of accessible 
vehicles and capital costs are 
often higher than a standard 
vehicle.

Measures to improve emissions 
through licensing could increase 
costs to operators who run 
Home to School transport 
services, however the local 
authority has a statutory duty to 
provide home to school 
transport so the cost will be 
passed on. However, the Home 
to School drivers that undertake 
other work may still have a 
financial pressure relating to the 
cost of upgrading their vehicle 
where the cost cannot be 
passed on. This could result in a 
reduced pool of vehicles 
available for home to school 
services. 

Home to School 
Transport 
Wheel Chair Accessible 
vehicles licensed by SCC 
may be exempted from 
2020/23 Euro 6 diesel/4 
petrol requirements.

A financial incentive to 
upgrade taxi and private 
hire vehicles to meet the 
licensing standards is 
also proposed to mitigate 
this impact. The low 
emission taxi scheme will 
allow wheelchair 
accessible vehicles and 
vehicles that carry 5-8 
passengers to upgrade to 
a euro 6 diesel vehicle, 
an amendment to the 
existing scheme based on 
feedback from the taxi 
and private hire trade, 
recognising the limited 
availability on the market 
for low emission 
alternatives.

4 Royal College of Physicians Policy report. Every breath we take: the lifelong impact of air pollution. 
2016: https://www.rcplondon.ac.uk/projects/outputs/every-breath-we-take-lifelong-impact-air-
pollution  
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Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions

Concessionary Bus Travel 
(Senior Citizen Pass)
Total concessionary bus 
journeys in Southampton 
(including senior citizen and 
disability passes) across four 
bus operators Apr 2017-Mar 
2018 totalled 4,385,932. 

There are currently 27,442 
senior citizen bus passes issued 
in Southampton. The cost to 
operators will not be passed 
onto those eligible for 
concessionary bus travel as the 
pass allows for free travel.  
However, without mitigation, 
measures to improve emissions 
(traffic regulation condition and 
cost to meet requirements) 
could put pressure on the 
financial viability of some routes 
(no analysis has been done to 
determine which as retrofit grant 
will avert).

Concessionary Bus 
Travel (Senior Citizen 
Pass)
Offering non-compliant 
buses the option to retrofit 
to an accredited standard 
through the Council’s 
£2.7m Clean Bus 
Technology fund will 
ensure operators are not 
adversely economically 
impacted by measures to 
improve bus emissions. 
This fund is available 
now. Consultation with 
bus operators prior to the 
retrofit scheme launch 
and for the Clean Air 
Zone provides the council 
with the confidence that 
all buses will be compliant 
by 2020.

Disability Taxi Use and Mobility
In 2015, the latest data available 
on mobility, on average, adults 
(16+) with mobility difficulties 
use taxis or PHVs more than 
people who do not (16 trips per 
person vs. 10 trips per person). 
These figures have remained 
broadly stable since 2010. Taxi 
or PHV usage makes up 3% of 
all their trips, compared to just 
1% for those without mobility 
difficulties. These figures have 
remained broadly stable since 
2010Error! Bookmark not 
defined. The consultation 
identified a concern within the 
taxi trade that measures 
targeting wheelchair accessible 
vehicles would be detrimental to 
facilitating mobility in the city for 
those with disabilities. 

Taxi Use and Mobility
Wheel Chair Accessible 
vehicles licensed by SCC 
may be exempted from 
2020/23 Euro 6 diesel/4 
petrol requirements.

A financial incentive to 
upgrade taxi and private 
hire vehicles to meet the 
licensing standards is 
also proposed to mitigate 
this impact. The low 
emission taxi scheme will 
allow wheelchair 
accessible vehicles and 
vehicles that carry 5-8 
passengers to upgrade to 
a euro 6 diesel vehicle, 
an amendment to the 
existing scheme based on 
feedback from the taxi 
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Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions
and private hire trade, 
recognising the limited 
availability on the market 
for low emission 
alternatives. 

Home to School Transport 
41 Taxis with 4 seats, 2 Taxis 
with 6 seats, 1 Taxi with 7 seats 
and 3 Wheel Chair Accessible 
Taxis are currently used for 
Home to School Transport in 
Southampton. There is limited 
availability of accessible 
vehicles, and capital costs are 
often higher than a standard 
vehicle. A more stringent 
licensing requirement could 
impact the numbers of specialist 
vehicles operating in the city.

Measures to improve emissions 
through licensing could increase 
costs to operators who run 
Home to School transport 
services, however the local 
authority has a statutory duty to 
provide home to school 
transport so the cost will be 
passed on. However, the Home 
to School drivers that undertake 
other work may still have a 
financial pressure relating to the 
cost of upgrading their vehicle 
where the cost cannot be 
passed on. This could result in a 
reduced pool of vehicles 
available for home to school 
services.

Home to School 
Transport 
Wheel Chair Accessible 
vehicles licensed by SCC 
may be exempted from 
2020/23 Euro 6 diesel/4 
petrol requirements.

A financial incentive to 
upgrade taxi and private 
hire vehicles to meet the 
licensing standards is 
also proposed to mitigate 
this impact. The low 
emission taxi scheme will 
allow wheelchair 
accessible vehicles and 
vehicles that carry 5-8 
passengers to upgrade to 
a euro 6 diesel vehicle, 
an amendment to the 
existing scheme based on 
feedback from the taxi 
and private hire trade, 
recognising the limited 
availability on the market 
for low emission 
alternatives.
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Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions

Concessionary Bus Travel 
At the time of writing, there are 
currently 2,717 disability bus 
passes issued in Southampton. 
The cost to operators will not be 
passed onto those eligible for 
concessionary bus travel as the 
pass allows for free travel.  
However, measures to reduce 
emission improvements could 
potentially put pressure on the 
financial viability of some routes 
(no analysis has been done to 
determine which).

Concessionary Bus 
Travel 
Offering non-compliant 
buses the option to retrofit 
to an accredited standard 
through the Council’s 
£2.7m Clean Bus 
Technology fund will 
ensure operators are not 
adversely economically 
impacted by the preferred 
option. This fund is 
available now. 
Consultation with bus 
operators prior to the 
retrofit scheme launch 
and for the Clean Air 
Zone provides the council 
with the confidence that 
all buses operating on 
routes in Southampton 
will be compliant by 2020.

Gender 
Reassignment

No discernible impact  

Marriage and 
Civil 
Partnership

No discernible impact If vehicles are used for 
marriage and civil 
partnership ceremonies 
and are licensed in SCC, 
they will either have 
access to the financial 
incentive scheme or if 
they are heritage or 
historic vehicles, they 
may be exempted from 
the licensing requirement. 
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Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions

Pregnancy and 
Maternity 

Evidence suggests that 
exposure to outdoor air pollution 
affects premature birth, foetal 
growth and birth weight4. 
Achieving and maintaining limit 
values for nitrogen dioxide will 
benefit these health outcomes. 

Traffic related air pollution is 
estimated to contribute to one-
fifth of low birth weight at term 
cases. Southampton’s low birth 
weight value in 2015 was 6.7%, 
similar to the national average 
7.4%5. Very low birth weight in 
Southampton in 2015 was 
1.26%, similar to the national 
average 1.57%6. Therefore, 
there is limited evidence that air 
pollution is currently affecting 
birth weight in the city, but 
achieving legal levels of NO2 will 
continue to reduce risks.

N/A – positive impact

 

Race 22.3% of the Southampton’s 
population are non-White 
British, including 14% who are 
residents from Black or Minority 
Ethnic backgrounds.

Citywide improvements in air 
quality will also mean all ethnic 
groups across the city will 
experience positive health 
benefits.

N/A – positive impact

Religion or 
Belief

No discernible impact

Sex Deaths from COPD by gender
COPD incidence and earlier 
onset is associated with 

N/A – positive impact 

5https://fingertips.phe.org.uk/search/birthweight#page/3/gid/1/pat/6/par/E12000008/ati/102/are/E
06000045/iid/92531/age/29/sex/4 

6https://fingertips.phe.org.uk/search/birthweight#page/3/gid/1/pat/6/par/E12000008/ati/102/are/E
06000045/iid/92532/age/29/sex/4 
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Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions

exposure to air pollutionError! 
Bookmark not defined. . In 
Southampton, COPD is 
attributed to the deaths of 
103.47 males per 100,000 and 
56.73 females per 100,000 in 
2014-2016. Improving air quality 
as a result will benefit both 
males and females. 

Sexual 
Orientation

No discernible impact

Community 
Safety 

No discernible impact 

Lower Income Households
Nationally, the health impacts 
associated with air pollution are 
likely to fall to a greater extent 
on poorer households for a 
range of reasons7. Citywide 
improvements in Southampton’s 
air quality will be greatest in and 
around the city centre and in 
vicinity of main roads, which 
score lower on the Indices of 
Multiple Deprivation scale (IMD) 
(i.e. are more deprived).  (See 
E3 Distributional Analysis 
report)

Low Income Household
Positive health benefits 
conveyed to the poorest 
in society as a result of 
reducing concentrations 
of NO2. 

Poverty

SCC Licensed Taxi Drivers
The IMD gives an indication of 
the overall levels of deprivation 
in each LSOA and takes into 
consideration several factors 
including crime and employment 
deprivation. Lower IMD values 
correspond to areas with higher 
deprivation. This data is 
available from the Department 
for Communities and Local 
Government: English Indices of 

SCC Licensed Taxi 
Drivers
Mitigation for 2020/2023 
licensing requirement will 
provide operators with 
financial incentive to 
upgrade to low emission 
vehicles. It will also allow 
wheelchair accessible 
vehicles and vehicles that 
carry 5-8 passengers to 
upgrade to a euro 6 
diesel vehicle recognising 
the limited availability on 

7 http://www.instituteofhealthequity.org/resources-reports/fair-society-healthy-lives-the-marmot-
review  
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Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions

Deprivation 2015. Matching taxi 
licence data to LSOAs, and 
assessing demographic data 
associated with the LSOA, the 
distribution of taxi drivers across 
the IMD appears to be highly 
skewed towards more deprived 
LSOAs: 40% of the taxi 
operators are registered in the 
most deprived LSOAs (quintile 
1) and 79% in the three lowest 
quintiles. Affordability concerns 
are also reflected in the Taxi 
Operators Survey conducted by 
the SCC where 78% of the 
respondents stated that the cost 
to buy a low emission vehicle is 
the key barrier. Though the 
licensing requirement will be 
Euro 6 diesel/4 petrol rather 
than low emission which is 
potentially more achievable. 
This was also a concern raised 
during the consultation. 

the market for low 
emission alternatives.  
Recent changes to the 
licensing policy for private 
hire vehicles has 
increased the maximum 
age of hybrid vehicles 
from 9 years to 12 years, 
providing a more 
attractive business case 
for operating a hybrid 
private hire vehicle.

Proposals to introduce 
further EV charging points 
in the city will also 
facilitate the use of EVs in 
the taxi fleet. 

Health & 
Wellbeing 

Health impacts associated with 
age, disability and pregnancy 
and maternity are previously 
discussed.  

Other 
Significant 
Impacts

The document “E3 Distributional 
Analysis” reviews further 
distributional impacts of a 
charging Clean Air Zone 
including:

 Population weight NO2 
concentrations according 
to LSOA.

 Air quality impact on 
sensitive receptors.

 Air quality and socio-
economic characteristics.

 Affordability for 
households and business
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1 Introduction and outline modelling scope 

Southampton City Council is one of the initial five cities (‘first wave’) that were required to carry out a 
Clean Air Zone (CAZ) Feasibility Study by the Government for non-compliance with the NO2 limit 
values.  This report sets out the Air Quality modelling methodology used for this study. It is an update 
on the version of this report provided with the Outline Business Case (OBC) and reflects any changes 
that have been made in the air quality assessment used for the Final Business Case (FBC). 

1.1 Background 

Southampton like many other urban areas, has elevated levels of Nitrogen Dioxide (NO2) due mainly 
to road transport emissions. Emissions from the port related activity also contribute to pollution 
concentrations in key locations such as the Western Approaches into the city. As such Southampton 
City Council (SCC) has designated 10 Air Quality Management Areas (AQMA) across the City where 
concentrations of NO2 breach Government, health-based air quality objectives as shown in Figure 1. 

Figure 1 Southampton Air Quality Management Areas (AQMA) 

 

At the national level the EU has commenced infraction proceedings against the UK Government and 
Devolved Administrations for their failure to meet the EU Limit Value for NO2. In 2015, the Supreme 
Court ordered the Government to consult on new air pollution plans that had to be submitted to the 
European Commission no later than 31 December 2015.  As such DEFRA released plans1 to improve 
air quality, specifically tackling NO2, in December 2015. The Plans identify 5 cities outside London, 

                                                      

1 https://www.gov.uk/government/publications/air-quality-in-the-uk-plan-to-reduce-nitrogen-dioxide-emissions 

Western Approach 
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including Southampton, where the EU Limit Value for NO2 are not expected to be met by 2020. The 
Plans state that each of the cities identified could be legally required to introduce a formal charging-
based Clean Air Zone (CAZ) for specified classes of vehicles and European Vehicle Emission 
Standards (Euro Standards) as soon as practical but no later than 2020.  

The key area identified by the DEFRA plan that was forecast to exceed the limit value in 2020 is the 
Western Approaches AQMA. This area was the focus of a study on a Low Emission Zone undertaken 
by Southampton City Council in 20142. The study showed that road transport emissions accounted for 
between a third and two thirds of modelled levels of NOx in certain locations and port activities 
contributed up to a third of levels at Millbrook. 

Building on the 2014 study Southampton commissioned a wider based Low Emission Strategy study 
to assess options for reducing emissions from transport across the city.  This study provided the basis 
for Southampton’s approach to developing a Clean Air Zone, based on cost benefit assessment of 
potential emission reduction measures.  The study set out a potential charging Clean Air Zone and a 
range of non-charging or supporting measures. 

Subsequent work by DEFRA updated its air quality plan using more recent information on the 
expected real-world emission performance of vehicles.  This latest analysis is suggesting that 
emission from vehicles will be higher than previously estimated and so breaches of the air quality 
limits are likely to persist for longer and over a wider area.   

The current study has carried out a fully updated assessment of air quality in and around 
Southampton in relation to the European limit value for NO2 using the latest data on emission factors 
and traffic activity.  This assessment has been used to establish the extent of any air quality 
compliance issues in Southampton and to assess the options needed to solve these compliance 
problems.  A first full assessment of the baseline air quality and potentially mitigation measures was 
reported in March 2018.  This was further refined for full OBC submission in July 2018 and used as 
the basis of a public consultation of the proposed measures. 

As part of the consultation work detailed engagement was carried out with key stakeholders, in 
particular the Port of Southampton, to review the underlying data and assumptions supporting the 
analysis.  Following this review and wider feedback from the consultation the analysis has been 
updated to provide the most robust evidence available.  Changes to the modelling methodology and 
assumptions are reported in this update to AQ2 with the final results being provided in the results 
report AQ3. 

1.2 Outline scheme options 

The Low Emission Strategy (LES) study developed a package of measures to reduce emissions 
covering all key transport modes in the city:  cars, freight, buses and taxis.  This provided the initial 
evidence for a potential city wide Clean Air Zone charging scheme and a package of non-charging 
measures that could be considered as an alternative.   

Although a formal Low Emission Zone (or charging CAZ) was not assessed as part of the LES, 
potential elements of such a scheme were considered including: Euro VI standards for city centre 
deliveries; a ULEV standard (Euro VI plus 30% lower CO2) for buses on key bus corridors; emission 
standards in taxi licensing. These elements effectively constituted a class B CAZ based mainly 
around the city centre.   

                                                      

2 Low Emission Zone Feasibility Study, Western Approaches, Ricardo AEA/LES Ltd 2014 
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In terms of a non-charging CAZ specific measures were considered for targeting vehicle movements 
to and from the port, along with measures to manage buses emissions, taxi emissions and freight 
emissions.  Over the course of the study the measures have evolved through consideration of the air 
quality results and consultation with key stakeholders both within the city council and externally such 
as the bus and freight companies, the port and neighbouring authorities.   

In defining options for the charging CAZ a long list of options has been considered and was sifted 
down to a short list of 3 options for detailed assessment.  The long list of options considered is 
presented in Table 1. This was considered to provide a range of scheme options for a charging CAZ 
to allow for sifting and selecting the most appropriate.  The potential boundaries are illustrated in 
Figure 2. 

Table 1 – Long-list of CAZ options 

 

The sifting of the long list was based on simplified transport model runs covering: 

• Changes in flows of compliant and non-compliant vehicles, weighted by average emissions, 
to provide an estimate of change in emissions; 

• Transport impacts covering: change in total vkm on the network, change in travel time on the 
network, change in delays at key junctions; 

• Simplified ranking of costs and revenues. 

Based on this a set of 3 charging CAZ options along with a potential package of non-charging 
measures was assessed for the OBC as set out below:   

• Option 1 – a citywide Class B CAZ; 

• Option 1a – a city wide HGV charging scheme complemented by a buss traffic condition 
based on Euro VI for the city centre and incentives to upgrade taxis; 

• Option 2 – a city centre Class A CAZ, complemented by bus retrofit grants, taxi upgrade 
incentives, an expansion of the freight consolidation centre and related DSP initiative and 
work with the port on promoting Euro VI HGVs 

• Option 3 – a non-charging CAZ comprising a bus traffic condition for Euro VI buses in the city 
centre supported by retrofit grants, taxi upgrade incentives and the freight measures from 
option 2. 

 

Scenario Red Blue Brown WA+CC Brown WA+CC Brown  CC Brown  CC

Citywide Outer RR inc Inner RR exc Inner RR inc Inner RR exc Inner RR

 

1 Citywide B B

2 Citywide C C

3 Citywide D D

4 OuterRR  B B

5 OuterRR  C C

6 OuterRR  D D

7 Inner WA+CC (Inc InnerRR) B B

8 Inner WA+CC (Inc InnerRR) C C

9 Inner WA+CC (Inc InnerRR) D D

10 Inner WA+CC (Exc InnerRR) B B

11 Inner WA+CC (Exc InnerRR) C C

12 Inner WA+CC (Exc InnerRR) D D

13 Citywide Doughnut BD B D

14 Citywide Doughnut BC B C
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Figure 2 Illustrative CAZ boundaries 

 

Following the consultation and wider engagement with key stakeholders three scenarios were taken 
through for assessment within the final full business case: 

• The ‘do minimum’ baseline – this is the updated baseline with revised assumptions plus the 
inclusion of measures that have already received funding from the Government’s ‘Early 
Measures Fund’ 

• The non-charging CAZ package – covering the freight, bus and taxi measures, refined from 
the original option 3 non-charging package, plus some additional measures agreed with the 
port. 

• A City-Wide Class B charging CAZ – as defined for the OBC. 

1.3 Modelling domain and years 

In carrying out the modelling of the transport and air quality impacts of the options a model domain is 
required that covers the scheme options, relevant AQMAs and potential diversion routes.  Therefore, 
the model domain shown in Figure 3 has been used to cover the following: 

• All the AQMAs in Southampton including the main area of concern from the national 
modelling assessment along the Western Approach; 

• The wider transport network out to and including the M27 and M271 which will cover all the 
likely key diversion routes should vehicles seek to avoid the AQMA 

Inner boundary 

Outer boundary 

City-wide boundary 
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Figure 3 Model domain 

 

 

Two key model years are used in the modelling work: a 2015 base year and a target implementation 
year for the CAZ of 2020. The base year is taken as 2015 as this is the base year for the most 
recently validated transport model covering the area.  To compliment this 2015 air quality data has 
been used to validate the air quality model.  In addition, we have interpolated interim years between 
2015 and 2020.  

Table 2 Model years 

Year Description 

2015 Base year – using latest available data on air quality and transport. 

2016-2019 Interim years – interpolated between the base and implementation year. 

2020 Implementation year – latest date when CAZ scheme is due to be in place.  
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1.4 Background modelling 

The primary cause of the air pollution problems in Southampton is related to traffic activity and the 
impact of the CAZ will target this traffic activity.  As such the focus of the modelling is the transport 
emissions.  However, there are several other background sources that are important, particularly in 
Southampton, and have been covered specifically in the modelling work: 

• Emissions from port related activity – including both vessels and onshore port activity; 

• Industrial emissions related to the Viridor incinerator and the gas power station both located 
just opposite the port in the Marchwood industrial site.   

The details of how these sources have been treated, particularly the port, and their relation to the 
wider background is described in section 4.3. 

2 Details of the Modelling Domain 

The core air quality model domain covers the area of Southampton bounded by the M271 and M27 
motorways to the north and west (but includes these links) and extends south to Southampton Water 
and east as far as Netley.  Displacement of traffic due to the implementation of a charging CAZ is not 
expected to occur beyond the proposed model domain and the sub-regional traffic model used in the 
study (discussed in ‘Transport Modelling Methodology Report’ and built and run by SYSTRA) has been 
chosen as it fully encompasses the affected areas. 

A map showing the extent of the air quality domain relative to the initial CAZ zones and the associated 
traffic model network is presented in Figure 4. A map showing the model domain relative to roads 
included in the national Pollution Climate Mapping (PCM) model is presented in Figure 5. All road links 
in the PCM model pertinent to Southampton are included in the model domain specification. 

Southampton City Council has declared 10 Air Quality Management Areas (AQMA’s) across the city to 
date, all of which are within the proposed model domain. A map showing the locations of the AQMA’s 
relative to the model domain is presented in Figure 6 

All of Southampton City Council’s 2015 NO2 roadside measurements will be used in the air quality 
modelling assessment to verify the model outputs, assuming data capture and QA/QC are satisfactory 
for the 2015 baseline year.  A map showing the sites at which NO2 concentrations were measured 
during 2015 is presented in Figure 7. 
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Figure 4: CAZ study domain and relationship to SYSTRA’s sub-regional transport model links 
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Figure 5: PCM model road links within the CAZ study domain 2015
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Figure 6: Southampton City Councils AQMA locations  
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Figure 7 Southampton City Council NO2 monitoring sites 2015 

 

 

3 Model and receptor location selection 

3.1 Dispersion model 

We have used the RapidAir modelling system for the study. This is Ricardo Energy & Environment’s 
proprietary modelling system developed for urban air pollution assessment and the model that was 
used previously in Southampton for the LES study. The compliance assessment for this model against 
the JAQU requirements is set out in Air Quality Tracker table (AQ1) with further description of the model 
provided here. 

The model is based on convolution of an emissions grid with dispersion kernels derived from the USEPA 
AERMOD3 model. The physical parameterisation (release height, initial plume depth and area source 

                                                      

3 https://www3.epa.gov/ttn/scram/dispersion_prefrec.htm#aermod  
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configuration) closely follows guidance provided by the USEPA in their statutory road transport 
dispersion modelling guidance4. AERMOD provides the algorithms which govern the dispersion of the 
emissions and is an accepted international model for road traffic studies (it is one of only two mandated 
models in the US and is widely used overseas for this application). The combination of an internationally 
recognised model code and careful parameterisation matching international best practice makes 
RapidAir demonstrably fit for purpose for this study.  

The USEPA have very strict guidelines on use of dispersion models and in fact the use of AERMOD is 
written into federal law in ‘Appendix W’ of the Guideline on Air Quality Models5. The RapidAir model 
uses AERMOD at its core and is evidently therefore based on sound principles given the pedigree of 
the core model. 

The model produces high resolution concentration fields at the city scale (1 to 3m scale) so is ideal for 
spatially detailed compliance modelling. A validation study has been conducted in London using the 
same datasets as the 2011 Defra inter-comparison study6. Using the LAEI 2008 data and the 
measurements for the same time period the model performance is consistent (and across some metrics 
performs better) than other modelling solutions currently in use in the UK. The results of this study have 
been published in Environmental Modelling and Software7. 

3.2 Core aspects of the modelling 

3.2.1 Chemistry, meteorology and topology 

NOx to NO2 chemistry was modelled using the Defra NOx/NO2 calculator.  Modelled annual mean 
road NOx concentrations were combined with background NOx and a receptor specific (i.e. at each 
receptor) fNO2 fraction to calculate NO2 annual mean concentrations. The receptor specific fNO2 
fraction was calculated by dividing the modelled road NOx by modelled road NO2 at each receptor. 

3.2.2 Meteorology  

Modelling was conducted using the 2015 annual surface meteorological dataset measured at 
Southampton Airport. The dataset was processed in house using our own meteorological data 
gathering and processing system. We use freely available overseas meteorological databases which 
hold the same observations as supplied by UK meteorological data vendors. Our RapidAir model also 
takes account of upper air data which is used to determine the strength of turbulent mixing in the 
lower atmosphere; this was obtained from the closest radiosonde site and process with the surface 
data in the USEPA AERMET model. We have utilised data filling where necessary following USEPA 
guidance which sets out the preferred hierarchy of routines to account for gaps (persistence, 
interpolation, substitution).   AERMET processing was conducted following the USEPA guidance. To 
account for difference between the meteorological site and the dispersion site, surface parameters at 
the met site were included as recommended in the guidance and the urban option specified for the 
dispersion site.; land use parameters were accessed from the CORINE land cover datasets8.  

A uniform surface roughness value of 1.0 m was modelled to represent a typical city/urban 
environment.  

                                                      

4 https://www.epa.gov/state-and-local-transportation/project-level-conformity-and-hot-spot-analyses  
5 40 CFR Part 51 Revision to the Guideline on Air Quality Models: Adoption of a Preferred General Purpose (Flat and Complex Terrain) 
Dispersion Model and Other Revisions; Final Rule, Environmental Protection Agency, 2005 
6 https://uk-air.defra.gov.uk/research/air-quality-modelling?view=intercomparison  
7 Masey, Nicola, Scott Hamilton, and Iain J. Beverland. "Development and evaluation of the RapidAir® dispersion model, including the use of 
geospatial surrogates to represent street canyon effects." Environmental Modelling & Software (2018). DOI: 
https://doi.org/10.1016/j.envsoft.2018.05.014 
8 EEA (2018) https://www.eea.europa.eu/publications/COR0-landcover  
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3.2.3 Canyon modelling 

The platform includes two very well-known street canyon algorithms with significant pedigree in the UK 
and overseas. The first replicates the functionality of the USEPA ‘STREET’ model. The code was 
developed by the Office of Mobile Source Air Pollution Control at the USEPA and published in a series 
of technical articles aimed at operational dispersion modellers in the regulatory community9,10. The 
STREET model has been used for many years and has been adopted in dispersion modelling software 
such as AirViro. The USEPA canyon model algorithms are essentially the same as those recommended 
by the European Environment Agency for modelling canyons in compliance assessment11.  

The RapidAir model also includes the AEOLIUS model which was developed by the UK Met Office in 

the 1990s. The AEOLIUS model was originally developed as a nomogram procedure12. The scientific 

basis for the model is presented in a series of papers by the Met Office13,14,15,16,17. The model formulation 

shares a high level of commonality with the Operational Street Pollution Model1819 (OSPM) which in turn 

forms the basis of the basic street canyon model included in the ADMS-Roads software. Therefore, the 

AEOLIUS based canyon suite in RapidAir aligns well with industry standards for modelling dispersion 

of air pollutants in street canyons. 

Using available information on building heights and road widths, candidate locations for street 
canyons were identified. These locations were then checked using Google Street View to confirm the 
presence of a street canyon. For roads assigned as street canyons, the required information for the 
AEOLIUS street canyon model was populated – this includes building height, emissions and number 
of vehicles per hour. Further details on the model parameters required are provided in the equations 
in Appendix 3.  The canyon model is only turned on if the wind is blowing parallel across the canyon 
(± 5 degrees) i.e. the wind must be between 40 and 50 degrees from the orientation of the canyon. 
For each hour in the meteorological data (same as that described in 3.2.2) with wind direction 
matching the criteria to turn the street canyon on, the leeward, windward and parallel street canyon 
concentrations were calculated. To provide annual street canyon concentrations, the sum of the data 
contained within each of leeward, windward and parallel was calculated.  

The results from the street canyon module were combined with the concentrations modelled in the 
dispersion step of RapidAir. The annual leeward and annual windward concentrations were added 
together, then this was added to the dispersion modelled road NOx. The concentrations from the 
parallel contribution of the street canyon model were not included as including this would result in 
double counting of the road NOx when combined with the dispersion NOx. 

3.2.4 Gradient, tunnels and flyovers 

Gradient effects have been included for relevant road links during emissions calculations. LIDAR 
Composite Digital Terrain Model (DTM) datasets at 1m and 2m resolution are available over the 

                                                      

9 Ingalls., M. M., 1981. Estimating mobile source pollutants in microscale exposure situations. US Environmental Protection Agency. EPA-460/3-
81-021 
10 USEPA Office of Air Quality Planning and Standards., 1978. Guidelines for air quality maintenance planning and analysis, Volume 9: 
Evaluating indirect sources. EPA-450/4-78-001 
11 http://www.eea.europa.eu/publications/TEC11a/page014.html  
12 Buckland AT and Middleton DR, 1999, Nomograms for calculating pollution within street canyons, Atmospheric Environment, 33, 1017-1036. 
13 Middleton DR, 1998, Dispersion Modelling: A Guide for Local Authorities (Met Office Turbulence and Diffusion Note no 241: ISBN 0 86180 348 
5), (The Meteorological Office, Bracknell, Berks). 
14 Buckland AT, 1998, Validation of a street canyon model in two cities, Environmental Monitoring and Assessment, 52, 255-267. 
15 Middleton DR, 1998, A new box model to forecast urban air quality, Environmental Monitoring and Assessment, 52, 315-335. 
16 Manning AJ, Nicholson KJ, Middleton DR and Rafferty SC, 1999, Field study of wind and traffic to test a street canyon pollution model, 
Environmental Monitoring and Assessment, 60(2), 283-313. 
17 Middleton DR, 1999, Development of AEOLIUS for street canyon screening, Clean Air, 29(6), 155-161, (Nat. Soc for Clean Air, Brighton, UK). 
18 Hertel O and Berkowicz R, 1989, Modelling pollution from traffic in a street canyon: evaluation of data and model development (Report DMU 
LUFT A129), (National Environmental Research Institute, Roskilde, Denmark). 
19 Berkowicz R, Hertel O, Larsen SE, Sørensen NN and Nielsen M, 1997, Modelling traffic pollution in streets, (Ministry of Environment and 
Energy, National Environmental Research Institute, Roskilde, Denmark). 
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proposed model domain20.  Link gradients across the model domain can be calculated using GIS 
spatial analysis of LIDAR DTM datasets.  

The method described in TG(16) provides a method of adjusting road link emission rates for gradients 
greater than 2.5%; it is applicable to broad vehicle categories for heavy vehicles only.  As per the 
guidance and clarification provided by JAQU this adjustment has been applied to all pre Euro VI 
HGVs and buses. Figure 8 shows the roads where gradient effects were included during emissions 
calculations. 

Figure 8: Locations where gradient effects have been included during emission calculations 

 

No modelling of tunnels or flyovers was included as the RapidAir kernel approach applies the same 
source height across the model domain. If modelling of flyovers was considered to be beneficial for 
this assessment, we could have modelled road link at a higher elevation using a dispersion kernel 
created with a different source height in AERMOD. It was not however considered beneficial to do this 
for this assessment.  

                                                      

20 http://environment.data.gov.uk/ds/survey/#/survey 
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3.3 Receptor locations  

Southampton has a wide network of monitoring locations comprising a mix of passive and active 
sampling. All available monitoring locations for 2015 will be treated as receptors in the model as the 
2015 NO2 annual mean measurements will be used for model verification and producing model 
performance statistics. A map of these monitoring locations is shown above in Figure 7 in relation to 
the modelling domain 

The RapidAir model can comfortably deal with about 500 million gridded locations which provides for 
over 20,000 cells in the ‘x’ and ‘y’ axes. We can therefore model 20km x 20km, which is roughly the 
size of the Southampton modelling domain, down to a 1m resolution. Therefore we have used this 1m 
resolution for our work in Southampton.  The canyon model is set to the same resolution as the grid 
model so that they align perfectly spatially.  

As RapidAir produces concentration grids (in raster format), modelled NO2 concentrations can be 
extracted at receptor locations anywhere on the 1m resolution model output grid. For comparison with 
PCM model results, annual mean concentrations at a distance of 4m from the kerb have been 
extracted from the RapidAir data and presented as a separate model output file.  This will allow the 
selected locations to be assessed according to the Air Quality Directive (AQD) requirements Annex III 
A, B, and C3. 

Southampton has several AQMAs all of which contain numerous residential receptors. RapidAir, by 
virtue of its very high resolution outputs, can produce discrete estimates at every single residential 
property in Southampton (every 1m ‘square’ in actual fact); any location where there is a risk of the 
objective being exceeded can therefore be included in the modelling and outlined during post 
processing. 

To aid interpretation of the outcomes of the study when considering compliance with the air quality 
directive (AQD), annual mean concentrations at the roadside exceedance locations identified in the 
PCM model will be extracted from the RapidAir dispersion model results and presented as a separate 
model output file. Roadside receptor locations in the PCM model are at a distance of 4m from the 
kerb and at 2m height.  A subset of the OS Mastermap GIS dataset provided spatially accurate 
polygons representing the road carriageway, receptor locations were then placed at 50m intervals 
along relevant road links using a 4m buffer around the carriageway polygons.  

Annex III of the AQD specifies that macroscale siting of sampling points should be representative of 
air quality for a street segment of no less than 100 m length at traffic-orientated sites.  To provide 
results relevant to this requirement, for roadside locations where there is public access and the 
Directive applies; road links with exceedances of the NO2 annual mean objective stretching over link 
lengths of 100m or greater can be presented as a separate GIS layer of model results.  

Annex III of the AQD also specifies that microscale sampling should be at least 25 m from the edge of 
major junctions.  When reporting model results relevant to compliance with the AQD, locations up to 
25m from the edge of major junctions in the model domain have also been excluded. 

4 Base year modelling 

4.1 Base year and meteorological dataset 

As described in section 1.3 we have modelled a baseline year of 2015. We have used the 2015 
annual surface meteorological dataset measured at Southampton Airport which has been processed 
in house using our own meteorological data gathering and processing system. We use open overseas 
meteorological databases which hold the same observations as supplied by UK meteorological data 
vendors. Our RapidAir model also takes account of upper air data which is used to determine the 
strength of turbulent mixing in the lower atmosphere; we have derived this from the closest 
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radiosonde site and process with the surface data in the USEPA AERMET model. Where necessary 
we have utilised data filling following USEPA guidance which sets out the preferred hierarchy of 
routines to account for gaps (persistence, interpolation, substitution). A wind rose for the 2015 
Southampton airport met dataset is presented in Figure 9.   

Figure 9: Windrose 

 

 

4.2 Representation of road locations and canyons 

A realistic representation of road locations has been modelled by assigning emissions to the road 
links represented in the Ordnance Survey ITN Roads GIS dataset; it contains spatially accurate road 
centreline locations for various road categories e.g. Motorway, A road, B road, minor road, local street 
etc.  Link gradients across the model domain were calculated using LIDAR DTM datasets.    

A map showing the locations where canyon effects were modelled is presented in Figure 10.  

Figure 10: Location of street canyons modelled 
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4.3 Road traffic modelling 

4.3.1 Average daily vehicle flow and speeds  

Baseline and future year annual average daily traffic (AADT) link flows for each model link were 
provided by SYSTRA using outputs from the Sub-Regional Transport Model (SRTM) that covers the 
areas of Southampton, Portsmouth and South Hampshire. This network was manually extended to 
cover the in-port roads using data from port gate ANPR  this is described further in Appendix 1. 
 
Baseline daily average link speeds were calculated using the DfT Traffic Master GPS measured 
datasets cross referenced with the Ordnance Survey ITN roads GIS dataset. This will provide observed 
average speed data over defined road links at a fairly well resolved spatial resolution. It should also 
provide a reasonable representation of the change in emissions at locations where typical vehicle 
speeds are reduced e.g. approaching junctions. A typical UK week day diurnal profile21 was assumed 
and applied as time varying emissions in AERMOD when creating the RapidAir dispersion kernel.  

                                                      

21 DfT (2018) Table TRA0307_2015 Traffic distribution on all roads by time of day and day of the week in Great Britain  
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4.3.2 Vehicle fleet composition 

Vehicle emission rates for the vehicle categories buses (including coaches), taxis, rigid HGVs, 
articulated HGVs, LGVs, cars and motorcycles can be calculated using the latest COPERT v5 NOx 
emission functions.  
 
The traffic model will provide vehicle flows for four highway user classes which are: Car, HGV, LGV 
and Buses.  A further breakdown of the HGV into rigid and articulated categories and an estimate of 
the proportion of car traffic that are taxis has been conducted using local traffic count data and ANPR 
data.  An assessment of the ANPR data indicated that the rigid/artic split and proportion of taxis 
across the city was not constant.  To account for this two distinct zoning approaches has been used 
to reflect the key differences: 

• Rigid/artic split – this has been zoned as the Western approach to the port and the rest of the 
city. The splits used are as follows: 

o Western approach: 28.5% rigid, 71.5% artic 
o Rest of city: 69.9% rigid, 30.1% artic 

• Taxi split – this has been zoned as city centre, with 6.3% of car movements as taxis and rest 
of the city with 2.4% of car movements as taxis. 

 
Emission calculations for each vehicle category will be based on vehicle fuel type and Euro 
classification.  Information on the local fuel type mix and Euro standard distribution has been collected 
from the ANPR surveys conducted over one week from the 5th to 11th December 2016.  An 
assessment of the ANPR suggested that for light duty vehicles the Euro class distribution was 
consistent across the monitoring locations, and for the heavy duty vehicles there was greater variation 
but not clear pattern as was seen for the rigid/artic split data.  Based on this a common distribution of 
fuel types and euro classifications was used across the whole model domain for each vehicle type.  
The distribution of fuel type and Euro classification from the local data is shown in figures 8 to 13 
below compared to the national average data taken from the NAEI. 

Modelling coach emissions 

When using the EFT or our in-house equivalent road traffic emissions calculator RapidEms; the 
assumed fraction of coaches in the bus fleet is 28%. This is the coach fraction specified for 
Urban/rural UK roads (outside London) in the 2013 and 2015 base year NAEI fleet projections22.  We 
are however aware that coach movements were not included in the traffic model outputs so all bus 
movements would be passenger service vehicles. To account for this when calculating bus emissions, 
we used an identical local euro fleet breakdown for both the bus and coach vehicle categories. This 
will however mean that emissions from the additional bus/coach AADT not represented in the traffic 
model have not been included.  

  

                                                      

22 NAEI (2014) rtp_fleet_projection_Base2013_v3.0_final -  
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Figure 11 Car fuel type split 

 
 

Figure 12 Diesel car Euro classification distribution 
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Figure 13 Petrol car Euro classification distribution 

 
 
The data for cars shows that the fuel type is pretty consistent with the national average, but with taxis 
having a much higher proportion of diesel as would be expected.  The taxis also have a higher 
proportion of hybrids which is a trend seen in many cities. In relation to Euro classification the local 
fleet is slightly older than the national average. 

Figure 14 Diesel van Euro classification distribution 
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Figure 15 Rigid HGV Euro Classification distribution 

 
 

Figure 16 Artic HGV Euro Classification 

 
 
Like the cars the Euro classification taken from the ANPR data shows a somewhat older van and 
HGV fleet in Southampton compared to the national data. 
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4.3.3 NOx/NO2 emissions assumptions  

Link specific NOx emission factors have been calculated using the COPERT v5 emission functions for 
all vehicles up to and including Euro 6/VI.  Emission rates have been calculated with our in-house 
emission calculation tool RapidEms as agreed by JAQU, which is fully consistent with COPERT v5 
and links directly to our RapidAir dispersion modelling system. 

JAQU recommend the use of data on primary NO2 emissions (fNO2) by vehicle type which is available 
via the NAEI website (based on 2014 NAEI) to provide a more detailed breakdown than the LAQM 
NOx to NO2 convertor. This suggests a link specific f-NO2 emissions estimate for use in the NO2 
modelling.  

Based on this requirement, the RapidEms road emissions calculation tool now includes additional 
functionality to calculate NO2 emission rates for each road link. Link specific fNO2 fractions can then 
be calculated for each link by dividing NO2 by total road NOx emission rate. Calculating link specific 
NO2 emission rates also facilitates dispersion modelling of both road NOx and NO2 across the entire 
model domain to produce separate concentration rasters, which can then be combined with 
background concentrations to calculate NO2 concentrations in each grid cell.  

The recently updated version (v5.3) of the LAQM NOx to NO2 conversion spreadsheet has been used 
to convert road NOx, fNO2 and background NOx into NO2 concentrations where results at discrete 
receptor locations are required. This currently includes all NO2 monitoring site locations and receptors 
placed at 4m from the PCM road links.  

The city-wide domain has been modelled at 1m resolution, the modelled concentration grid rasters 
have approximately 188 million cells. The JAQU guidance note for assigning fNO2 when calculating 
NO2 acknowledges that for large model domains and high resolution models, use of the spreadsheet 
tool will not be practical because the calculator is limited to a maximum of 64.6K lines in the excel 
spreadsheet. The guidance note recommends that it may be possible to use the calculator to define 
statistical relationships between NO2 concentrations and the input parameters and use these 
relationships to calculate NO2. In this case the statistical relationship was derived using an ordinary 
least squares (OLS) regression model.  The OLS model was derived by defining background NOx, 
road NOx and road fNO2 as the independent variables, and total NO2 as the dependent variable.  

4.4 Non-road transport modelling and background 
concentrations 

We have modelled four types of non-road transport sources of NOx emissions (or background 
concentration) data.   

1. Southampton port related emissions: these are perhaps the most important non-road 
transport source and cover emissions from vessels whilst travelling to and berthed at the port 
and emissions from on-shore port operations, including from road vehicles on private port 
roads not otherwise captured by the public road transport modelling.  Further details of our 
approach to the port related sources are provided in appendix 1. 

2. Large local point sources: Emissions from two nearby industrial sources categorised as 
large point sources in the NAEI have been modelled explicitly using the AERMOD dispersion 
model at 10m grid resolution. Modelling these sources explicitly aims to provide a more 
resolved footprint of each sources’ contributions to background NOx/NO2 concentrations than 
are available from the 1km LAQM background maps.  The point sources modelled were:  

• Marchwood Power Station 

• Marchwood Incinerator 
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The stack parameters for these large point sources as modelled for the PCM were provided 
by Defra.  Emission rates were calculated using 2015 data from the large combustion plant 
(LCP) inventory23. In the absence of site specific, or published European data on temporal 
emission profiles, typical operating profiles and weighting factor files as found on the USEPA 
Clearinghouse for Inventories and Emissions Factors (CHIEF)24 website were applied to 
calculate daily and seasonal time varying profiles in AERMOD.    

3. Rail emissions: As port rail sources were being modelled, it was also necessary to model the 
national rail network. The latest available (2013) NAEI annual NOx emissions data for the rail 
network within the model domain was provided by Defra. Dispersion of rail emissions were 
modelled using rapid air with a bespoke dispersion kernel at 1m resolution. The kernel was 
created using a release height and initial vertical dimension of the area plume representative 
of a typical diesel locomotive.  

4. General background sources: The 1km resolution LAQM background maps were used to 
provide estimates of all sources not modelled individually as described above.  

Road sector contributions from the 2013 base year maps were adjusted to take into account new 
COPERT 5 emissions using adjustment factors provided by JAQU. The contribution from all road 
source sectors that were modelled explicitly were subtracted from the background maps.  

To avoid double counting of any explicitly modelled non-road transport sources; gridded 
concentrations modelled at fine resolution were resampled to represent average concentrations from 
these sources over the equivalent 1km background map resolution. The contribution from each 
source type could then be discounted from the relevant sector in the background maps.   

4.5 Measurement data for model calibration  

Southampton City Council’s 2015 automatic and diffusion tube annual mean NO2 measurements from 
roadside sites were used for model verification.  Information on monitoring data QA/QC, diffusion tube 
bias adjustment factors etc. will be as presented in the Southampton City Council 2016 LAQM Annual 
Progress Report.   

5 Projected future year scenario modelling 

5.1 Road transport future year baseline  

Future year baseline scenarios have currently been modelled in the year 2020. The basic projections 
used for the future year baseline scenario are:  

• AADT flows for future baseline year were provided from the SYSTRA sub-regional traffic model.  
Further information on how these traffic flows were derived and how local growth in traffic is 
calculated is presented in ‘Transport Modelling Methodology Report’.  

• Projected fleet split (vehicle type): All future year scenarios will have the 4 core vehicle category 
fleet splits provided from the traffic model in the same breakdown as provided for the 2015 base 

                                                      

23 European Environment Agency (2017) LCP inventory – available at 
http://cdr.eionet.europa.eu/Converters/run_conversion?file=gb/eu/lcpes/envwrwsia/LCP__Summary_of_emission_inventory__1.xml&conv=538&s
ource=remote 

24 USEPA(2017) https://www.epa.gov/chief 
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year. The further split of HGV’s into artic and rigid, and for taxis will use the same ratios as derived 
for the 2015 baseline. 

• Projected fuel type and Euro class distribution: a local fuel type and Euro class distribution has 
been projected forward from the local ANPR results to provide Euro class distributions for each of 
the future modelling years.  This project has been carried out in line with the draft methodology 
provided by JAQU.  This has been done by deriving future scaling factors from the national NAEI 
data, applying these to the local ANPR results and then normalising to 100%.  This gives an evolution 
of the local fleet that is slightly behind the national fleet. 

• Future year scenarios average vehicle speed data: Average link speeds for all future year 
scenarios will be calculated by adjusting the observed baseline speed data (Traffic Master) by the 
ratio of the 2015 baseline vs future baseline journey times calculated by the traffic model 

• Projected vehicle NOx emission rates will be calculated using the latest COPERT v5 NOx 
emission functions applied to the projected average flows, fleet and vehicle age composition for 
each future baseline year being modelled.  

Further to the baseline developed for the OBC the following updates have been made in relation traffic 
flows from the traffic model and are detailed further in the updated ‘Transport Modelling Methodology 
Report’: 

• An updated version of the version of the SRTM has been used – since the initial work on the 
modelling started in 2017 the SRTM model has been refined and updated.  This latest version 
has been used in the new baseline modelling. 

• Updated coding of the Redbridge roundabout – to account for the current confirmed scheme 
design. 

• Use of the latest 2018 National Road Traffic Forecast (NRTF) – this has been used for HGV 
and LGV traffic growth rates and replaces the 2015 NRTF that had been used previously. 

• Changes to the port related road traffic covering: 

o A revision to the port growth assumptions using the latest data from 2018, rather than 
previous master plan data from 2016; 

o A revision to the rail freight share accounting for the latest 2018 data, changes to the 
rail freight subsidy regime and the confirmed lengthening of the rail freight terminal at 
the port. 

In addition to these modelling and forecasting updates the baseline has been updated to account for 
funding that has now been confirmed from the Government’s ‘Early Measures Fund’ to become the do 
minimum scenario against which mitigation scenarios are compared.  The measures included were: 

• A package of cycling infrastructure improvement measures – added to the transport model; 

• The Clean Bus Technology Fund (CBTF) – which is being used to upgrade the core bus fleet 
in Southampton to Euro VI by 2020; 

• The taxi incentive programme – to support upgrades to the taxi fleet to hybrid vehicles. 

5.2 Non-road transport projections 

5.2.1 Vessels travelling to and berthed at the port 

The vessel emissions from the updated NAEI shipping emissions inventory described in Appendix 1 
were projected to 2020. The assumptions used for this projection deviated from the assumptions 
made in the NAEI for national ship emission projections in some cases to account for the local 
situation in Southampton. These projections account for the following four changes over time from the 
base year: 
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• Changes in activity levels, with assumptions specific for Southampton (up to approximately 
5km from the port). The annual average growth rates specific to Southampton have been 
based on the latest growth forecasts provided by ABP25 for container vessels, RoRo vessels, 
cruise ships and bulk carriers. For other vessel types, annual average growth rates for 
specific vessel categories were taken from the Port of Southampton Master Plan 2016 
consultation document section on trade and demand forecasts26.  

• Changes in fuel types of vessels. The impacts of the tighter fuel sulphur limit of 0.1% within 
the SECA from 2015 is accounted for by assuming that vessel operators that used 1.0% S 
heavy fuel oil in 2014 comply by switching to marine distillate fuel. This is relevant for NOX 
due to the slightly lower NOX emission factor for marine distillates. Based on ABP forecasts27, 
LNG is assumed to be used in 20% of cruise ships in 2020 (and those LNG powered vessels 
are assumed to have 85% lower NOx emission factors compared to vessels combusting 
distillate fuel. This assumption deviates from the assumptions made in the NAEI for national 
ship emission projections, in which LNG is used from 2021 as a route to comply with the 
forthcoming NOx emission control area in the North Sea and English Channel.  

• Changes in vessel fuel efficiency (with consequent impacts on emissions), of annual 
improvement in vessel energy efficiency of 1% per year. This accounts for improvements from 
the Energy Efficiency Design Index, as well as changes over time in vessel capacities. This 
assumption aligns with the assumptions made in the NAEI for national ship emission 
projections. 

• Changes in emission factors. An annual reduction of 1% in the NOx emission factor for ships 
to 2020 was assumed for vessels serving Southampton. This reduction factor relates to 
ongoing fleet turnover and thus increasing proportions of newer vessels meeting IMO NOX 
Technical Code Tier II levels. This reduction factor specific to Southampton was assumed to 
be higher than the national average (0.7%) used in the NAEI ship emission projections, 
because of the port is understood to attract the latest and newest vessels28.  

5.2.2 Port operations 

For projecting the business-as-usual changes in emissions from port operations, the emissions from 
each of the sources separately listed in Appendix 2 has been subject to two changes over time, 
implemented as scaling factors relative to the base year: 

• Activity level changes. Similarly, to the vessels projections, the activity level changes have 
been based on the projected demand changes at the port for the most relevant vessel type as 
set out in the first bullet point in section 5.2.1. For example, the emission sources related to 
containers – e.g. straddle carriers etc. – have been scaled according to the forecast changes 
in demand for container vessels. The other emission sources have been similarly scaled with 
the appropriate commodity type demand forecasts. 

• Emission factor changes. We have consulted with DP World and have obtained assumptions 
their latest plans (as at 2018) for fleet turnover of straddle carriers per emission standard and 
model type which have been used to project the straddle carrier NOX emissions to 2020. 
Aside from straddle carriers (estimated as the largest NOx emission source in the port other 
than vessels), no other equipment fleet turnover has been accounted for. For the modelling of 
vehicle emissions on in-port roads that arrive/depart through the dock gates, the same 
assumptions relating to turnover in the vehicle fleet for in-port roads have been made as for 
public roads.  

                                                      

25 Personal Communication, 15 August 2018. 
26 http://www.southamptonvts.co.uk/admin/content/files/New%20capital%20projects/Master%20Plan%202016/Master%20Plan%202016%20-
%202035%20Consultation%20Document%20Oct%202016.pdf 
27 Personal Communication, 15 August 2018. 
28 Personal Communication, ABP, 14 August 2018. 
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The Redbridge rail lengthening project to increase rail freight capacity by allowing for longer trains 
(project due to be completed before 2020) has been considered. We have assumed for the modelling 
that this increase in capacity is provided by additional wagons without provision of any additional rail 
services. No increment in the locomotive emission factor has been assumed for this projection as no 
robust information has been identified on whether or not an appreciable fuel consumption and hence 
NOX emission would occur. 

In early October 2018, it was reported that the HOVIS flour mill on the port site is planning to close. 
The potential traffic movements associated with this planned closure were considered in the 
projections. However, no change to account for this closure has been modelled, as it is unclear 
whether another business would choose to occupy this site instead.   

5.3 Modelling of the 2020 scenarios 

Three scenarios have been modelled in detail as described in section 1.2 above including the ‘do 
minimum’ baseline.  The basic components of these scenarios and the primary modelling 

assumptions are shown below in Table 3 

Table 3 Final list of options for assessment 

Option Components Modelling approach 

Do Minimum 
baseline 

Baseline traffic and non-
transport activity 

 

This includes: 

• Updated traffic model with NRTF18 and 
revised port related traffic assumptions as 
described above (section 5.1). 

• Updated port activity with reduced growth, 
cruise ship LNG usage and adjusted NOx 
factor forecast. 

Early measure cycling 
scheme – routes 1, 5, 8 and 
10 

Additional cycling infrastructure included in the traffic 
model and this affects private car demand. 

Clean Bus Technology Fund 
All non-Euro VI buses retrofitted to Euro VI (total of 145 
buses), so have set bus fleet to all Euro VI in the model 

Taxi incentives 

 

Funding to upgrade taxis.  Current upgrades are to 
petrol hybrids.  Projected uptake of 113 vehicles.  This 
increase in hybrids is similar to the existing up take rate 
assumed in the fleet project tool so no further changes 
made. 

Non-charging CAZ 

CBTF plus bus traffic 
condition  

Same modelling assumption as Do Minimum above.  
Inclusion of road traffic condition has no further impact 
as all buses already Euro VI 

Taxi incentives 

 
Same modelling assumption as Do Minimum above 

Early measure cycling 
scheme – routes 1, 5, 8 and 
10 

Additional cycling infrastructure included in the traffic 
model and this affects private car demand. 

Freight DSP and 
consolidation 

Likely impact focused on hospital deliveries.  A 
reduction in LGV and HGV trips to this zone has been 
included in the traffic model. 

Shore power for cruise liners 

 

20% of cruise liners assumed to be connected to shore 
power, rather than running auxiliary engines, while at 
berth.  

Port emissions-based 
booking scheme 

A £5 charge is applied to all non-compliant (non-Euro 
VI) HGVs accessing the container terminal during peak 
hours.  This generates a shift from peak to off peak. 
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City Wide CAZ B 

City Wide CAZ B 

A City -wide CAZ B, using upgrade assumptions 
provided by JAQU, is run through the transport model 
to asses behaviour of non-complaint vehicles.   The 
compliant and non-compliant fleet are then modelled in 
the AQ model 

CBTF 

 
Same modelling assumption as Do Minimum above.   

Taxi incentives 

 
Same modelling assumption as Do Minimum above 

Early measure cycling 
scheme – routes 1, 5, 8 and 
10 

Additional cycling infrastructure included in the traffic 
model and this affects private car demand. 

 
Further detail on the future scenarios and how they have been modelled is included in the Air Quality 
Modelling Results Report (AQ2). 

6 Sensitivity testing 

In any type of modelling there is always a certain level of uncertainty related to how well the model 
reflects reality.  When setting up the air quality and transport models this general uncertainty is 
managed to some degree by validating the models to existing air quality measurement data and traffic 
data.  The validation of the air quality model is described in the Air Quality Modelling Report (AQ3) 
with the level of model performance defined in terms of the Root Mean Squared Error (RMSE).  The 
performance of the transport model is described the Transport Model Validation report (T2). 

When forecasting forward further uncertainty is introduced in relation to the forecast activity levels and 
assumptions made about the measures being assessed.  To explore the impact of these uncertainties 
on the robustness of the results and the conclusions drawn a set of sensitivity tests have been 
performed.  These have been carried out on the forecast ‘do minimum’ baseline, the options 
modelling and some wider tests related to emissions and fleet forecasting. 

Some general guidance on the sensitivity tests to be carried out has been provided by JAQU.  The 
details of the tests carried out for Southampton, taking account of this guidance, are set out below. 

6.1 Baseline and options sensitivity tests 

The current updated baseline results reported in AQ3 indicate that compliance will be achieved within 
the ‘do minimum’ baseline.  Any mitigation options applied will improve compliance further and so 
reduce risk from uncertainty in the baseline.  This refocuses the importance of the sensitivity tests to 
the ‘do minimum’ baseline scenario and in particular tests that could give rise to not achieving 
compliance.  The key changes to the baseline discussed in section 5 above that could be considered 
for sensitivity tests comprise: 

1. Updates to the underlying transport model and the national road traffic forecasts – these 
changes are essentially ensuring that the latest model is WebTag compliant so are not 
appropriate for sensitivity testing. 

2. Inclusion of measures that already have funding – these could be considered for sensitivity 
testing. However, the cycling scheme and the taxi incentive had very little impact so there is 
little room for tests here.  The CBTF scheme has a greater impact and lack of uptake of the 
scheme by operators would reduce its impact. However, bus traffic along the main area of 
concern (the Western Approaches) is limited so the impact here will be small and unlikely to 
affect the outcome. 
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3. Port growth assumptions – there was a significant reduction of growth in the latest projection, 
particularly for the container port, compared to the 2016 Master Plan which was the original 
source for the forecast.  Although the latest data available supports these lower growth 
projections if higher growth did occur this could have an impact along the Western 
Approaches.   

Based on these considerations the key sensitivity test that has been taken forward for the baseline is 
to return the port growth to that originally sourced from the 2016 Port Masterplan, with all other 
assumptions keep the same, as a worst-case scenario.   

The sensitivity testing for the options, given modelled compliance in the baseline, is now much less 
important in terms of affecting the outcome.  Any mitigation measures that are taken forward should 
be seeking to improve the confidence in compliance by 2020.  Given this the consideration on 
sensitivity testing for the options is as follows: 

• CAZ B sensitivity test – given the current position with the baseline this option is a much less 
likely outcome.  Also, the proposed test of a 0% upgrade assumption as a worst case 
scenario is likely to yield results little different from the baseline.  This is because the original 
modelling of the city-wide CAZ B showed little diversionary affect, with the greatest impact on 
concentrations being a result of the upgrade assumption.  Based on this it is not proposed to 
carry out any further sensitivity testing of the CAZ B option. 

• Non-charging CAZ – the final set of measures tested for the non-charging CAZ are 
significantly reduced in scope and scale of uptake, since the original test was considered very 
optimistic.  As such the impact of the option is expected to be a small but useful benefit.  
Given this any tests that reduce the impact of the non-charging scheme further are limited.  
Based on this only a very simple test is proposed that halves the benefit of the non-charging 
scheme on concentrations. 

6.2 Wider air quality modelling sensitivity tests 

A set of wider sensitivity tests on areas of uncertainty in the air quality modelling were suggested by 
JAQU as part of their guidance.  This list has been reviewed in light of the results from the modelling 
work to derive a set of tests that explore whether any of the areas of uncertainly may affect the 

outcome of the analysis or not.  Table 4 below provides a summary of the tests suggested by JAQU 

and the approach adopted within this study. 

Table 4 Wider Air Quality modelling sensitivity tests 

Area of 
uncertainty 

Sensitivity testing 
suggested by JAQU 

Sensitivity test 
adopted 

Which modelling 
options is test applied 
to? 

Future 
emissions 
standards  
 

Low scenario: Euro 6d-
temp emissions 
equivalent to Euro 6d  
High scenario: Euro 6d-
temp emissions halfway 
between Euro 6 & Euro 
6d-temp and Euro 6d 
emissions halfway 
between Euro 6d-temp 
and Euro 6d  

Adjust LDV Euro 6 fleet 
mix to all Euro 6a as 
worst-case scenario and 
re-run emissions and 
dispersion models  

Only necessary for the 
2020 Do minimum case 
to see if compliance is 
still achieved. 

Projecting f-NO2  
 

Lower f-NO2 values in 
projected year by 40%.  
 

Apply test as proposed 
Apply to all future 
scenario results 
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Gradient based 
emission factors  
 

Remove the effect of 
gradients (if modelled), 
add the effect of 
gradients (if not 
modelled).  
 

Gradients are not 
present along areas of 
concern (Western 
approach) so this test is 
not necessary. 

Not applied at all 

Canyon effects  
 

Use canyon module (if 
not used in ‘central’ 
modelling), use separate 
calibration for canyon 
road links (if not done in 
‘central’ modelling). 
Alternatively, cite 
information provided by 
JAQU.  
 

Canyons are not present 
along areas of concern 
(Western approach) so 
this test is not 
necessary. 

Not applied at all 

Emissions at low 
speeds  
 

Low scenario: Emissions 
factors for HDVs used to 
speeds recommended in 
COPERT 4.  
High scenario: 
Emissions factors for 
HDVs used to 5kph.  

Provide comments 
justifying approach used 
in modelling and 
discussing the extent of 
the difference this could 
make. 

For this and all below 
provide a discussion.  
Discussion done in 
relation to baseline as all 
these will affect all 
options equally. 

Zonal vs full 
model domain 
calibration  
 

Full model domain 
calibration (if zonal 
applied), zonal 
calibration (if full model 
domain applied).  
 

Background 
NO2 calibration  
 

Calibrate background 
NO2 (if uncalibrated 
background maps used), 
remove background 
NO2 calibration (if 
calibrated background 
maps used).  
 

f-NO2 and 
calibration  

 

Calibrate NOx using 
chemiluminescence 
monitors only (or cite 
information provided by 
JAQU).  
 

Surface 
roughness 
length  
 

High and low surface 
roughness values (to be 
discussed with JAQU on 
a case by case basis). 

Meteorology  
 

Model in projected year 
using alternative years of 
meteorological data (or 
cite information provided 
by JAQU).  
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Appendices 

Appendix 1: Details of port modelling 
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Appendix 1 – Details of port modelling  

A1 Vessels travelling to, from and berthed at the port 

NOX emissions from vessels travelling to, from and berthed at the port have been taken from the 
latest estimates in the National Atmospheric Emissions Inventory (NAEI). This is based on the latest 
update made to the estimation of emissions from shipping in the NAEI, as published in December 
201729. Permission has been obtained from the sponsor (the Department for Business, Energy and 
Industrial Strategy, BEIS) and data provider (the Maritime and Coastguard Agency, MCA) in order to 
use the latest estimates.  

The updated spatially disaggregated shipping emissions inventory is derived nationally from 
Automatic Identification System (AIS) data that was provided by the Maritime and Coastguard Agency 
to Ricardo Energy & Environment. This inventory reflects the actual ship movements for the year 
2014, and has been assumed to represent the base year 2015 in terms of quantity and spatial 
distribution of emissions. The inventory includes annual NOX emissions per 1km by 1km grid 
resolution; however, for the purposes of this analysis for Southampton this has been refined to NOX 
emissions per 100m by 100m resolution (Figure 17). All vessels that are in scope of the inventory are 
included, regardless of whether they are undertaking international or domestic voyages. 

Figure 17 AIS positions of vessels around the Eastern docks, with purple outline showing 1km 
resolution, which has been refined to 100m resolution for the purposes of the modelling.  

 

The inventory aims to provide near-complete coverage of vessel activity in Southampton Water. It 
covers all vessels that transmit positions via AIS, with the exception of some vessel types. The vessel 
types covered and not covered by the updated inventory are shown in Table 5. The emissions from 

                                                      

29 https://uk-air.defra.gov.uk/assets/documents/reports/cat07/1712140936_ED61406_NAEI_shipping_report_12Dec2017.pdf  
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vessel types not included in the updated NAEI shipping inventory (recreational, military) will not be 
estimated or modelled. However, these are assumed to be negligible compared to the large vessels 
docking at Southampton port. 

The inventory includes estimates of emissions from vessel main engines as well as their auxiliary 
engines (generators) and auxiliary boilers if relevant for the vessel type. Cruise ship incinerators are 
assumed not to be operated whilst in port.  

The inventory includes vessels whilst underway, manoeuvring and whilst at berth. The inventory 
defines vessels as being at berth when they are reported under AIS as moving at less than 1 knot, 
and when their coordinates are within a port boundary (example shown in Figure 18). The port area 
for Southampton is considered to be the boundary of the red zone of Figure 18 (zoom only shows 
western and eastern docks, container terminal not shown but is included). The inventory includes 
emissions from vessels’ auxiliary engines and boilers running whilst the vessel is at berth, capped at a 
maximum of 24 hours, i.e. if vessels are deemed to be at berth for longer than 24 hours then all their 
engines are assumed to be off. 

Table 5 Vessel types covered and excluded from the updated NAEI shipping emissions inventory 

Vessel types included in the spatially disaggregated NAEI inventory 
Vessel types excluded from the 
spatially disaggregated NAEI 
inventory 

• Bulk carrier 

• Chemical tanker 

• Container 

• General cargo 

• Liquefied gas tanker 

• Oil tanker 

• Other liquids tankers 

• Ferry-pax only 

• Cruise 

• Refrigerated bulk 

• Ro-Ro 

• Vehicle 

• Service - tug 

• Miscellaneous - fishing 

• Offshore 

• Service – other (including e.g. 
dredgers)   

• Miscellaneous - other 

Recreational vessels – pleasure 
craft and other inland waterway 
vessels 

Military vessels. Noting 
Marchwood Military Port is on 
south side of Southampton 
Water. 

Any other vessels that did not 
operate AIS 
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Figure 18 Sample port boundaries used to define when vessels are at berth 

 

The emission release heights that have been assumed per vessel type are shown in Table 6. These 
are based on: 

• For cruise ships, inspection of planned cruise ship calls at Southampton in 2017, and 
literature research on vessel heights excluding draught. 

• For container ships, inspection of recent container ship calls at Southampton, and weighted 
average according to vessels over 300m length (assumed funnel height of 57m), vessels 200-
300m length (assumed funnel height 39m) and vessels less than 200m (assumed funnel 
height above water 26m) 

• All other merchant vessels assumed 30m based on EC study30  

• Ferry-pax based on average estimated heights of Red funnel ferries and Hythe ferry 

• Other vessel types estimated.  

The dispersion modelling of vessel emission releases made further assumptions on the ‘effective’ 
release height given plume buoyancy (e.g. due to exhaust gas temperature and velocity). 

                                                      

30 http://ec.europa.eu/environment/enveco/taxation/ship_emissions/pdf/app2final.pdf  
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Table 6 Assumed vessel emission release heights 

Vessel type Height above waterline (m) 

Bulk carrier 30 

Chemical tanker 30 

Container 44 

General cargo 30 

Liquefied gas tanker 30 

Oil tanker 30 

Ferry-pax only 10 

Cruise 61 

Refrigerated bulk 30 

Ro-Ro 30 

Service - tug 5 

Miscellaneous - fishing 5 

Offshore 10 

Service - other 5 

Miscellaneous – other 5 

A2.2 Rail 

Emissions from freight and passenger trains operating on the mainline through Southampton City 
Centre have been taken from the background NAEI maps as the emissions in the NAEI for rail freight 
have been spatially disaggregated across the core rail network which includes the main line at 
Southampton. 

The NAEI base maps of emissions from rail have been used. However, rather than including these at 
the 1km resolution, they have been refined to instead represent the emissions as line sources along 
the Network Rail Strategic Route networks, for each rail subsector of rail freight, intercity and regional.  

A2.3 Port operations 

The assessment of port operation emission sources has identified the main sources of NOX emissions 
from the port, and assigned them as point, line (mobile) or area sources for dispersion modelling. The 
following emission sources have been estimated: 

• Cargo handling equipment: 
o Straddle carriers 
o Freight Trains 
o HGVs-containers 
o Car transporters 
o HGVs – other goods e.g. foodstuffs 

• Other service vehicles: 
o Forklifts 
o Any top/side loaders  
o Other port vehicles 

• Emissions from vehicles driven off (import) and driven on to (export) RoRo vessels 

• Employee and visitor (e.g. cruise customer) private vehicles 

• On site power generation (combustion plant) e.g. engines 

Shore-side and rail freight container terminal gantry cranes are 100% electric powered and so have 
not been included in the port inventory. No permanent on-site power plants are operated (but 
temporary generators have been accounted for). 
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Straddle carriers 

NOX emissions from straddle carriers have been taken from real-world data in a Ricardo study for DP 
World which measured NOX and NO2 emissions for six types of non-road mobile machinery (NRMM) 
straddle carrier diesel engines in use at the port of Southampton. From these measurements it 
generated total annual emission estimates for the fleet, accounting for each emission standard of 
straddle carrier. That work developed a complete inventory of straddle carriers operated at the port; 
that inventory has been updated with the latest straddle carrier fleet information from DP World for 
this study.  

The straddle carriers have been modelled as two area sources, one area for the 4-high straddle 
carriers (assumed emission release height 15 metres) which operate landside only (not shipside, nor 
to the freightliner terminal), and one area for the 3-high carriers (assumed emission release height 12 
metres) which also operate shipside and to the freightliner terminal. The diurnal variation in operation 
of the straddle carriers has been taken into account in the dispersion modelling, based on data from 
DP World31 on the average number of straddle carriers operated at different times of day. 

Freight Trains 

The emissions associated with freight train operation when departing from the mainline and whilst 
idling during loading/unloading have been modelled as line sources, and have been modelled as 
additional to the rail emissions in the NAEI which do not account for specific rail terminal operation.  

The emissions from the freight trains (container, vehicle and gypsum) servicing each terminal have 
been estimated. Activity rates per terminal (number of train services per week) have been obtained 
through consultation with a rail freight operator (Deutsche Bahn) at the port, and are shown in Table 
7. All activity is assumed to be carried out by line haul locomotives without additional shunting 
locomotives. 

The fuel consumption rates in litres/hour for both idling and for arrival/departure from the port have 
been identified from engineers in a rail freight operator (9.1kg/hr whilst idling, and 38.6kg/hr during 
arrival/departure from the port). NOX emissions have been estimated from the fuel consumption using 
the NOX emission factor taken from the NAEI for rail (105.5kg NOx/ tonne of fuel). Estimates of the 
time taken for travel into and out of the port from the mainline have been agreed through consultation 
with a rail freight operator. The extent of the class 66 locomotives that currently deploy start-stop 
technology (to turn engines off whilst idling) has also been taken into account.  

The activity has been assumed to be spread equally through the year. The emission source has been 
modelled as a line source, assumed to be emitted at 4m height above land. The specific sources 
considered are summarised in Table 7: 

Table 7 Summary of Southampton port rail services. The maritime terminal is assumed to be used in 
preference to the Millbrook terminal. 

Cargo Location Operator 
Number of 
services  

Idling time 
/ service 

Duration of travel 
from and return to 
mainline 

Cars 
Eastern docks 
(Figure 19) 

Deutsche 
Bahn 

25-30/week, 46 
weeks/year 

1.25 
hours* 

0.5 hours 

                                                      

31 Personal Communication. DP World, 4 October 2018. 
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Vans 
Western docks Ro-
Ro terminal (Figure 
20) 

Deutsche 
Bahn  

3/week, 46 
weeks/year 

1.25 
hours* 

0.5 hours 

Gypsum 
Bulk terminal, 
Herbert Walker 
Avenue (Figure 20) 

GB Rail 
Freight 

2/week, 46 
weeks/year 

1.25 
hours 

0.5 hours 

Containers 
Maritime terminal 
(Figure 21)  

Freightliner 
60/week, 50 
weeks/year 

1.25 
hours 

0.25 hours 

Containers 
Rail terminal, 
Herbert Walker 
Avenue (Figure 20) 

Deutsche 
Bahn 

26/week, 50 
weeks/year 

1.25 
hours* 

0.5 hours 

* 90% of idling time is with engines off, due to stop-start technology retrofitted to Deutsche Bahn 
Class 66 locomotives 

Figure 19 Location of terminal in Eastern docks. 
Emissions estimated from departure from 
mainline, shown by red line 

 

Figure 20 Location of terminal at Herbert Walker 
Avenue. Emissions estimated from departure from 
mainline, shown by red line 

 

Figure 21 Location of freightliner terminal. 
Emissions estimated from departure from 
mainline, shown by red lines 
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No assessment has been made of the railway network running to the Marchwood military port on the 
south side of the River Test estuary.  

Vehicles operating within the port having entered from public roads 

NOX emissions from vehicles that operate within the port having entered to the dock via dock gates 
has been modelled as an extension of the road traffic modelling. The modelling includes motorbikes, 
cars (and taxis), light goods vehicles, heavy goods vehicles (including containers and car/van 
transporters) and coaches. The same fleet (Euro standard) mix of vehicles as are assumed in the 
road traffic modelling to operate on nearby public roads has been adopted. 

Annual average daily flows per road link have been estimated from: 

• Count data per vehicle type from a fortnight in 2015 from Southampton City Council, 
multiplied up to represent one year (Table 8) 

• Assumptions related to which road links within the port each vehicle type will travel on 
depending on the dock gate entered (Table 10). 

This assumes no idling during unloading/loading. The resulting estimated annual vehicle flow rates 
are shown in Table 9. 

Table 8 Number of journeys via each dock gate per vehicle type in 2015 (estimated from 2 weeks of SCC 
count data from summer 2015) 

Entry/exit Motorbike Car/taxi LGV 
Rigid 
HGV 

Artic HGV Bus/coach 

Dock gates 
4+5 

12,168 343,311 139,191 77,467 42,718 4,752 

Dock gate 8 1,300 58,773 26,741 5,083 1,313 878 

Dock gate 
10 

11,622 263,673 109,031 52,546 72,852 4,849 

Dock gate 
20 

17,433 285,032 79,313 182,806 234,338 2,015 

Table 9 Vehicle counts assumed in 2015 per road link, excluding exclusively in-port vehicles 

Road link Motor-
bike 

Car LGV Rigid 
HGV 

Artic 
HGV 

Coach / 
Bus 

Central road N of roundabout 12,168 343,311 139,191 77,467 42,718 4,752 

Central road S of roundabout to junction 
with European Way 

6,692 188,821 92,794 51,645 35,598 2,376 

Central road from junction with European 
Way to Ocean Road 

5,476 154,490 46,397 25,822 21,359 2,376 

Old road 0 0 0 0 7,120 0 

Atlantic way 12,168 343,311 139,191 77,467 42,718 4,752 

Cunard road 10,951 308,979 46,397 25,822 0 2,376 

Ocean road 5,476 154,490 46,397 25,822 21,359 2,376 

Test road 5,476 154,490 46,397 25,822 21,359 2,376 

European Way 1,217 34,331 46,397 25,822 14,239 0 
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Road link Motor-
bike 

Car LGV Rigid 
HGV 

Artic 
HGV 

Coach / 
Bus 

Eastern end of Herbert Walker Avenue to 
T junction with Solent Road 

1,300 58,773 26,741 5,083 1,313 878 

Solent road (between roundabout and T 
junction) 

0 0 13,371 2,542 657 0 

Southern road 11,622 263,673 109,031 52,546 72,852 4,849 

Eastern end of Herbert Walker Avenue to 
T junction with Solent Road 

3,874 87,891 0 0 0 0 

Solent road (between roundabout and T 
junction) 

3,874 87,891 54,516 26,273 36,426 4,849 

Herbert Walker Avenue between Solent 
road and Imperial Way 

3,874 87,891 54,516 26,273 36,426 4,849 

Herbert Walker Avenue between Imperial 
Way and roundabout meeting West Bay 
road 

0 0 54,516 26,273 36,426 0 

West Bay road east of junction with 
Imperial Way 

7,748 175,782 109,031 52,546 72,852 4,849 

West Bay road west of junction with 
Imperial Way 

0 0 54,516 26,273 36,426 0 

Imperial way 7,748 175,782 109,031 52,546 72,852 4,849 

First avenue from A33 to roundabout 17,433 285,032 79,313 182,806 234,338 2,015 

Western avenue west of roundabout 
junction with First Avenue 

8,717 142,516 0 0 140,603 0 

Western avenue east of roundabout 
junction with First Avenue to roundabout 
with T3 

8,717 142,516 79,313 182,806 234,338 2,015 

Western avenue east of roundabout with 
T3 until roundabout with West Bay Road 

8,717 142,516 79,313 182,806 23,434 2,015 

West Bay road east of junction with 
Imperial Way 

8,717 142,516 0 0 0 0 

Herbert Walker Avenue between Imperial 
Way and roundabout meeting West Bay 
road 

0 0 79,313 182,806 23,434 2,015 
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Table 10 Assumptions for traffic routes within the port.  
Dock 
Gate 

Road link 
Comments-car and 

motorbike 
Comments-Artic 

HGV 
Comments rigid HGV 

and LGV 
Comments buses and 

coaches 

Dock 
Gates 
4+5 

Central road N of roundabout 

Assume that 10% of car 
traffic that enters at dock 
gate 4 is to the campus, 
and 90% for the cruise, 
which is then 50:50 split 
of car traffic between two 

cruise termini. Doesn't 
cover parking areas.  

Assume all artic 
HGV traffic is car 
transporters, split 
50% along ocean 
road (3 of 6 multi 
decks are here), 
33% European 
way (2 multidecks) 
and 17% to old 
road (1 multideck). 

Assumed rigid HGV traffic 
is equally split along 
Cunard, Ocean and 

European Way 

Assume half service QEII 
terminal and half service 

the Ocean cruise terminal 

Central road S of roundabout to junction with European Way 

Central road from junction with European Way to Ocean Road 

Old road 

Atlantic way 

Cunard road 

Ocean road 

Test road 

European Way 

Dock 
Gate 
8 

Eastern end of Herbert Walker Avenue to T junction with Solent Road Assume passengers will 
only enter dock gate 8 for 

city cruise terminal 

Assume half go to City Cruise terminal and half 
to near the Hovis mill 

Assume all go to City 
Cruise terminal  Solent road (between roundabout and T junction) 

Dock  
Gate 
10 

Southern road 

Assume passengers will 
be 1/3 City Cruise and 
2/3 Mayflower cruise 

terminal. Assume half of 
Mayflower customers use 
drop off along quayside. 

Assume half LGV+HGV traffic loops <Southern 
road-Solent road-Herbert Walker avenue-

Imperial way-West Bay Road-Southern Road>, 
and the other half loop <Southern Road-

WestBay Road-Imperial Way-Herbert Walker 
Avenue-West Bay road-Southern Road> 

Assume all loop 
<Southern road-Solent 
road-Herbert Walker 

avenue-Imperial way-West 
Bay Road-Southern 

Road> 

Eastern end of Herbert Walker Avenue to T junction with Solent Road 

Solent road (between roundabout and T junction) 

Herbert Walker Avenue between Solent road and Imperial Way 

Herbert Walker Avenue between Imperial Way and roundabout 
meeting West Bay road 

West Bay road east of junction with Imperial Way 

West Bay road west of junction with Imperial Way 

Imperial way 

Dock 
Gate 
20 

First avenue from A33 to roundabout 
Assume 50% cars and 
motorbikes entering at 

dock gate 20 are destined 
to park in western most 

car parks, west of 
Container port, rest travel 

through to West Bay 
Road 

Assume 90% of 
artic-HGV traffic is 

containers, split 
equally to T1, T2 

and T3. 
Remaining 10% 

travels through to 
Herbert Walker 

Ave. 

Assume rigid HGVs travel 
to scrap operator in 

western docks 

Assume bus/coaches 
travel to Mayflower cruise 

terminal 

Western avenue west of roundabout junction with First Avenue 

Western avenue east of roundabout junction with First Avenue to 
roundabout with T3 
Western avenue east of roundabout with T3 until roundabout with 
West Bay Road 

West Bay road east of junction with Imperial Way 

Herbert Walker Avenue between Imperial Way and roundabout 
meeting West Bay road 

P
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HGV tug/tractor units operating exclusively inside the port  

NOX emissions from HGVs tractor units that deliver containers between the DP World container 
terminal and the Herbert Walker Avenue rail freight container terminal have been modelled as a line 
source along in-port roads – assumed to travel along Western Avenue, West Bay Road east of the 
junction with Imperial Way, and on Herbert Walker Avenue between Imperial Way and the junction 
with West Bay Road. Data provided by DP World suggested 834 such movements for one week in 
June 2015. This was assumed to be representative of a typical week, and assuming 51 working 
weeks per year yielded an estimate of 42,500 movements per year. The emissions for these 
articulated HGV tractor units have been modelled as part of the city-wide road traffic modelling, with 
the same fleet mix of Euro standards.  This assumes no idling during unloading/loading. 

Miscellaneous sources: cranes, NRMM, and vehicles driven on/off RoRo vessels  

This category includes stevedoring equipment and vehicles operated and driven within the port and 
which are not driven outside of the port gates. Due to the large number of small but mobile sources 
operating across port, these emission sources have collectively been modelled as two area sources: 
one area source covering the Eastern Docks and a second covering the Western Docks. For all of the 
above except vehicles driven on/off RoRO vessels, fuel consumption records or estimates from port 
operators have been sought. Where fuel consumption records were not identified, fuel consumption 
was estimated either from other similar equipment inventoried or from fuel consumption factors in the 
EMEP/EEA air pollutant emission inventory guidebook32. NOx emissions were estimated from the 
annual fuel consumption using NOx emission factors expressed per unit of fuel consumption, selected 
appropriately to match the equipment in question (also from the EMEP/EEA air pollutant emission 
inventory guidebook). It includes the sources listed in Table 11. 

Table 11 Stevedoring emission sources accounted for  

Operator Source Location Data source 

Wallenius 
Wilhelmsen Logistics 
(WWL) 

Crew buses, forklifts, 
tractor units 

Eastern docks Fuel records 

WWL Mobile harbour cranes Eastern docks 
Estimated from 
operating profile 

Southampton cargo 
handling 

Various Eastern docks Assumed equal to WWL 

Williams shipping 
Temporary generators, 
crawler crane and 
forklift 

Eastern docks 
Estimated from annual 
average operational 
profiles 

ABP 

Equipment, including 
CIL harbour cranes. 

Vehicles including 
NRMM 

Assume split equally 
Eastern and Western 
docks 

Fuel records 

Fruit terminal 
Cranes [began 
operation 2016] 

Western docks Fuel records 

S Norton (scrap 
operations) 

Excavators, material 
handlers 

Western docks Fuel records 

                                                      

32 https://www.eea.europa.eu/publications/emep-eea-guidebook-2016  
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Operator Source Location Data source 

Solent stevedoring 
Mobile harbour cranes, 
excavators, bobcats 

Assume split equally 
Eastern and Western 
docks 

Fuel records 

Solent stevedoring 
Tugs/tractor units, 
reach stackers 

Western docks Operational profile 

The emissions from import/export vehicles which are driven on to and off from Ro-Ro vessels have 
also been estimated. The total number of vehicles imported and exported in 2015 was 908,000 as 
reported in DfT statistics33 of which the number of “high and heavy” NRMM vehicles imported and 
exported is around 37,000/yr34 and it is assumed that the remaining vehicles are split 90% cars and 
10% vans. The distances travelled to vehicle storage compounds (including multi-decks) in both 
Eastern and Western Docks were estimated based on the identified locations of Ro-Ro berths and the 
appropriate vehicle storage facilities. The emission factors applied were from the EMEP/EEA air 
pollutant emission inventory guidebook for road transport or NRMM as appropriate. All vehicles were 
assumed to be of the latest applicable euro standard in 2015.   

Table 12 Assumptions for estimating NOx emissions from vehicles imported and exported 

Vehicle type 
and storage 
location 

Number 
imported / 
exported in 
2015 

Distance each vehicle driven 
in port from road/rail 
transporter to RoRo vessel or 
from RoRo vessel to road 
transporter 

NOx emission factor 

Cars – stored 
in Eastern 
docks 

621,000 1km Euro 6. Assumed 50% petrol 
(average medium, large: 
0.06g/km), 50% diesel (any 
size: 0.5g/km).  

Cars – stored 
in Western 
docks 

162,900 3km 

Vans – 
Western 
docks 

87,100 3km Euro 6 diesel (0.5g/km). 

NRMM (“high 
and heavy”) – 
Eastern docks 

37,000 0.5km 

Fuel consumption assumed to 
be 5 mpg. NOx emissions factor 
taken as NRMM Stage V (Tier 2, 
Agriculture): 1861g/t fuel. 

Sources DfT, ABP Assumption EEA Guidance 201635 

 

                                                      

33 Port Freight Statistics ,  Table PORT0211 
34 Personal communication with ABP 
35 https://www.eea.europa.eu/publications/emep-eea-guidebook-2016 
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1 Introduction
Southampton, like many other urban areas, has elevated levels of Nitrogen Dioxide (NO2) due mainly 
to road transport emissions. As such Southampton City Council (SCC) has designated 10 Air Quality 
Management Areas (AQMA) across the City, as shown in Figure 1 below, where concentrations of 
NO2 breach Government, health-based air quality objectives and has undertaken reviews of current 
and predicted levels in the future, including assessments of measures to reduce pollution levels.  

Figure 1 Southampton Air Quality Management Areas (AQMA)

In addition, Southampton was identified as one of the initial 5 cities (‘first wave’) in the UK where the 
EU Limit Value for NO2 is not expected to be met by 2020 in DEFRA’s 2015 Air Quality Plan.  The key 
area identified by the DEFRA plan that is modelled to exceed in 2020 is the Western Approaches 
AQMA. The Plan also stated that each of the cities identified are required to develop and implement 
plans to achieve compliance in the shortest possible time including considering the introduction a 
formal charging-based Clean Air Zone (CAZ). 

This feasibility study has carried out a fully updated assessment of air quality in and around 
Southampton in relation to the European limit value for NO2 using the latest data on emission factors 
and traffic activity.  This assessment has been used to establish the extent of any air quality 
compliance issues in Southampton and to assess the options needed to solve these compliance 
problems.  A first full assessment of the baseline air quality and potentially mitigation measures was 
reported in March 2018.  This was further refined for the outline business case (OBC) submission in 
July 2018 and used as the basis of a public consultation of the proposed measures.

As part of the consultation work detailed engagement was carried out with key stakeholders, in 
particular the Port of Southampton, to review the underlying data and assumptions supporting the 
analysis.  Following this review and wider feedback from the consultation the analysis has been 

Western Approach
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updated to provide the most robust evidence available.  This has resulted in three scenarios that were 
taken through for assessment within the full business case (FBC):

 The ‘do minimum’ baseline – this is the updated baseline with revised assumptions plus the 
inclusion of measures that have already received funding from the Government’s ‘Early 
Measures Fund’

 The non-charging CAZ package – covering a refined set of freight, bus and taxi measures, 
plus some additional measures agreed with the port.

 A City-Wide Class B charging CAZ – as defined for the OBC.

This report presents the results of this final set of modelling scenarios.

2 Scenario details and modelling assumptions 
2.1 The ‘do minimum’ baseline

There were three key updates that have been made to the modelling of the ‘do minimum’ baseline:

 Changes to the underlying transport model and forecasts which have developed over the 
period of the feasibility study;

 Changes to the modelling of the port and port related traffic based on further engagement 
with the port;

 Inclusion of measures that have now received funding and are currently being implemented.

These are detailed below.

2.1.1 Changes to the underlying transport model

Three updates have been made in this latest version of the baseline:

 An updated version of the version of the SRTM has been used – since the initial work on the 
modelling started in 2017 the SRTM has been refined and updated.  This latest version has 
been used in the new baseline modelling.

 Updated coding of the Redbridge roundabout – to account for the current confirmed scheme 
design.

 Use of the latest 2018 National Road Traffic Forecast (NRTF) – this has been used for HGV 
and LGV traffic growth and replaces the 2015 NRTF that had been previously used.

2.1.2 Updated assumptions for modelling the port

Following further detailed engagement with the port some updates to the assumptions for modelling 
the port were made.  The key change has been adjustment to the expected level of port growth 
between 2015 and 2020.  In addition to this a number of smaller changes were also made to account 
for the latest information held by the port.  The detail of these changes are provided below.

Vessels travelling to and berthed at port

 Activity levels, use assumptions specific for Southampton (up to approximately 5km from the 
port). The annual average growth rates specific to Southampton have been based on the 
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latest growth forecasts provided by ABP1 for container vessels, RoRo vessels, cruise ships 
and bulk carriers. For other vessel types, annual average growth rates for specific vessel 
categories were taken from the Port of Southampton Master Plan 2016 consultation 
document section on trade and demand forecasts2. 

 Fuel types of vessels. The impacts of the tighter fuel sulphur limit of 0.1% within the SECA 
from 2015 is accounted for by assuming that vessel operators that used 1.0% S heavy fuel oil 
in 2014 comply by switching to marine distillate fuel. This is relevant for NOX due to the 
slightly lower NOX emission factor for marine distillates. Based on ABP forecasts3, LNG is 
assumed to be used in 20% of cruise ships in 2020 (and those LNG powered vessels are 
assumed to have 85% lower NOx emission factors compared to vessels combusting distillate 
fuel. This assumption deviates from the assumptions made in the NAEI for national ship 
emission projections, in which LNG is used from 2021 as a route to comply with the 
forthcoming NOx emission control area in the North Sea and English Channel. 

 Vessel fuel efficiency (with consequent impacts on emissions), of annual improvement in 
vessel energy efficiency of 1% per year. This accounts for improvements from the Energy 
Efficiency Design Index, as well as changes over time in vessel capacities. This assumption 
aligns with the assumptions made in the NAEI for national ship emission projections.

 Emission factors. An annual reduction of 1% in the NOx emission factor for ships to 2020 was 
assumed for vessels serving Southampton. This reduction factor relates to ongoing fleet 
turnover and thus increasing proportions of newer vessels meeting IMO NOX Technical Code 
Tier II levels. This reduction factor specific to Southampton was assumed to be higher than 
the national average (0.7%) used in the NAEI ship emission projections, because of the port 
is understood to attract the latest and newest vessels4. 

These changes have given rise to emission levels for shipping similar to that of the 2015 base year 
and so lower than the original 2020 forecast that had been based on solely on the 2016 Master Plan.

Port machinery changes

 Activity level. Similarly, to the vessels projections, the activity level changes have been based 
on the projected demand changes at the port for the most relevant vessel type as set out in 
the first bullet point aboveError! Reference source not found.. For example, the emission 
sources related to containers – e.g. straddle carriers etc. – have been scaled according to the 
forecast changes in demand for container vessels. The other emission sources have been 
similarly scaled with the appropriate commodity type demand forecasts.

 Emission factor. We have consulted with DP World and have obtained assumptions their 
latest plans (as at 2018) for fleet turnover of straddle carriers per emission standard and 
model type which have been used to project the straddle carrier NOX emissions to 2020. 
Aside from straddle carriers (estimated as the largest NOx emission source in the port other 
than vessels), no other equipment fleet turnover has been accounted for. For the modelling of 
vehicle emissions on in-port roads that arrive/depart through the dock gates, the same 
assumptions relating to turnover in the vehicle fleet for in-port roads have been made as for 
public roads. 

1 Personal Communication, 15 August 2018.
2 http://www.southamptonvts.co.uk/admin/content/files/New%20capital%20projects/Master%20Plan%202016/Master%20Plan%202016%20-
%202035%20Consultation%20Document%20Oct%202016.pdf
3 Personal Communication, 15 August 2018.
4 Personal Communication, ABP, 14 August 2018.
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Port related traffic

 Activity levels.  The adjusted port growth forecasts have also been accounted for in the 
modelling of port related traffic.  The original 2020 forecast was based on the 2016 Master 
Plan as noted above.  The updated forecast primarily affects the container port and port 
related HGV traffic.  The impact of the new forecast was to reduce expect traffic growth to the 
port between 2015 and 2020 from 29% to 2%.

 Rail freight share:  A number of changes, based on historic data, were discussed with the port
5 that affect the share of freight to the port by rail, which then affected HGV traffic to the port.  
These factors comprised the following:

o Reduced diesel prices – lower than expected road diesel prices have seen the share 
of rail fright drop from 34% in 2015 to 30% in 2017.  

o Changes to the rail freight subsidy – this is expected to increase somewhat from 2017 
through to 2020 and will counteract the current drop in rail share due to lower fuel 
prices bringing it back to an expected level of 34% in 2020.

o Rail lengthening project - the Redbridge rail lengthening project, which will increase 
rail freight capacity by allowing for longer trains, is due to be completed before 2020.  
This will further reduce the cost of rail freight and is expected to increase rail share to 
36% in 2020.

These changes compare to an original forecast based on the 2016 Master plan of a 39% rail 
share by 2020.

2.1.3 Funded measures

Three measures that have already received funding and are due to be fully implemented by 2020 are 
also included in the do minimum baseline and cover:

 A package of cycling infrastructure improvement measures – covering investment in 
Southampton Cycling Network (SCN) routes 1, 5, 8 and 10 being completed by 2020.  These 
have been added to the transport model and impact on private car mode share.

 The Clean Bus Technology Fund (CBTF) – funding has been provided to upgrade (retrofit) the 
remaining 145 non-Euro VI buses in the Southampton bus fleet to Euro VI level. This has been 
modelled by updating the bus fleet to be fully Euro VI by 2020.  

 The taxi incentive programme – the Low Emission Taxi Incentive Scheme (LETIS) has funding 
to upgrade 113 private hire taxis to petrol hybrids from older diesels.  Adding these vehicles to 
the proportion already identified as hybrid from the ANPR data in 2016 would suggest that a 
minimum of 10% of the taxi fleet would be hybrid by 2020.  Adding the expected natural uptake 
between 2016 and 2020 takes this total to 18% by 2020.

2.2 The non-charging CAZ scheme
The non-charging scheme comprises of two groups of measures: a package of wider city measures to 
reduce emissions from buses, taxis and HGVs; and a package of measures to reduce emissions from 
port related activity.

5 Private communication with DP World and ABP
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2.2.1 City-wide emission reduction measures

The city-wide measures build on the existing measures for which funding has been approved and 
seek to expand on these.  The measures modelled are:

 City centre Euro VI bus traffic condition – this is being implemented to support the bus retrofit 
programme providing an extra stick to ensure full uptake of the scheme by 2020.  However, 
since we have assumed all buses are Euro VI in the ‘do minimum’ baseline no further account 
has been taken of this measure in the modelling.

 CAZ compliance set in taxi licencing standards by 2023 – a minimum standard of Euro 6 
diesel or Euro 4 petrol will be set in the licencing standards for 2023.  However, this was 
assessed and considered not to have a significant impact on the taxi fleet by 2020 beyond 
natural turnover and the impact of the LETIS funding already accounted for in the baseline.

 Delivery service plans and freight consolidation – a number of key sites are being targeted for 
these measures, however, the one most likely to see significant impact by 2020 is the 
hospital.  Therefore, only the impact of the scheme on the hospital has been considered and 
is expected to remove 640 LGVs and 113 HGVs movements from the network weekly due to 
consolidation.  These flows have been removed in the transport model.

2.2.2 Port related emission reduction measures

Two measures have been discussed and agreed for potential implementation with the Port for this 
non-charging CAZ package:

 Shore power – direct connection to shore side electrical power prevents the need for ships to 
run auxiliary engines whilst in port.  By 2020 the port has estimated that 20% of cruise ships 
will be able to be plugged in to shore power.  When ‘plugged in’ the modelling assumes that 
the fuel consumption of aux engines “at berth” is reduced by 90% (allowing time for vessels to 
connect and disconnect from power).  This is estimated to reduce cruise ship NOx emissions 
at berth by 12.1%.

 Emission related charges using the port booking system – the container port is proposing a 
scheme where it would charge non-compliant vehicles a £5 charge to access the port during 
peak hours.  Applying this charge in the transport model indicates that 1% of non-compliant 
port related HGVs would shift from peak to off peak travel times.

2.3 A city-wide CAZ B charging scheme
The charging scheme assessed was Class B charging CAZ with a boundary set covering the whole 
Southampton city area as illustrated in Figure 2 below. The Class B CAZ covers buses (including 
coaches), taxis and HGVs, where vehicles not meeting the Euro 6/VI standard for diesel (or Euro 4 for 
Petrol) are charged for entering the city.  Vehicles that are passing through the city would have the 
option of diverting around, which in this case is essentially a diversion around the M27.

The charge for assessment purposes has been set at the same level as the London ULEZ; £100/day 
for HGVs and buses, and £12.50 per day for taxis.  This charge has been used as the modelling uses 
vehicle upgrade assumptions provided by JAQU and based on the evidence from the London ULEZ 
as set out in Table 1 below.

This option has been modelled in the transport model to assess potential diversionary or destination 
shifts as a result of the scheme.  Within the transport model buses are fixed and taxis are not directly 
included (they have been estimated as a proportion of car traffic).  As such the traffic response to the 
CAZ B is largely limited to changes in HGV traffic.  However, this may have a knock-on effect to other 
vehicles classes if journey times change as a results of HGV behaviour and then affect route choices 
for other vehicle types.  
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Figure 2 City-wide CAZ Boundary

The traffic model assesses the behaviour of both complaint vehicles (those that naturally meet the 
standard or are upgraded to do so) and non-complaint vehicles.  The proportion of vkm that upgrade 
in response to the scheme is taken from guidance provided by JAQU as shown in Table 1 below.  
This upgrade response assumption is based on data developed for the London ULEZ with a charge of 
£100/day for the heavy-duty vehicles.  This same charge is assumed in the traffic model to assess the 
response of non-compliant vehicles in terms of paying the charging, avoiding the zone or cancelling 
the trip.  

It should be noted that this behavioural response, in terms of the assumed upgrade % for non-
compliant vehicles accessing the zone, is the key assumption in the modelling of the city-wide CAZ B 
scheme.  The current assumption, as set out above, is based on data for London provided by JAQU.  
We recognise that the response locally may differ from this.  

This traffic data is then used in the air quality model to model the emissions from the vehicle fleet for 
both compliant and non-compliant vehicles.  The detailed fleet split for compliant vehicles is 
generated from using the baseline 2020 vehicle fleet split and applying the JAQU upgrade 
assumption shown above.  An additional upgrade assumption applied is that 75% of diesel vehicles 
that upgrade will switch to petrol (where possible – i.e. affecting cars, taxis and LGVs).  The remaining 
vehicles then give the fleet split for the non-complaint vehicles.  In the case of the Class B CAZ these 
assumptions are only applied to buses, HGVs and taxis which are affected by the scheme.

Table 1 JAQU assumptions on behavioural response to the CAZ (vkm)

Proportions of non-compliant vehicle kilometres which react to the zone

 Petrol 
Cars

Diesel 
Cars

Petrol 
LGVs

Diesel 
LGVs RHGVs AHGVs Buses Coaches
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Pay charge – 
Continue into 
zone

7.1% 7.1% 20.3% 20.3% 8.7% 8.7% 0.0% 15.6%

Avoid Zone – 
Vkms removed, 
modelled 
elsewhere

21.4% 21.4% 10.0% 10.0% 0.0% 0.0% 0.0% 0.0%

Cancel journey – 
vkms removed 
completely

7.1% 7.1% 6.0% 6.0% 8.7% 8.7% 6.4% 12.5%

Replace Vehicle 
– vkms replaced 
with compliant 
vkms

64.3% 64.3% 63.8% 63.8% 82.6% 82.6% 93.6% 71.9%

Source: JAQU, CAZ Technical working group minutes – 15/2/17

2.4 Summary modelling assumptions
A summary of the assumptions used in modelling each of the options is provided in Table 2 below, 
with further details of the assumptions given in the following sections.  Additional details on the full air 
quality modelling and transport modelling methods is given in the air quality and transport modelling 
methodology reports.

Table 2 Final list of options for assessment

Option Components Modelling approach

Baseline traffic and non-
transport activity

This includes:
 Updated traffic model with NRTF18 and 

revised port related traffic assumptions as 
described above (section 5.1).

 Updated port activity with reduced growth, 
cruise ship LNG usage and adjusted NOx 
factor forecast.

Early measure cycling 
scheme – routes 1, 5, 8 and 
10

Additional cycling infrastructure included in the traffic 
model and this affects private car demand.

Clean Bus Technology Fund All non-Euro VI buses retrofitted to Euro VI (total of 145 
buses), so have set bus fleet to all Euro VI in the model

Do Minimum 
baseline

Taxi incentives
Funding to upgrade taxis.  Current upgrades are to 
petrol hybrids.  Projected uptake of 113 vehicles.  This 
increase in hybrids is similar to the existing up take rate 
assumed in the fleet project tool so no further changes 
made.

CBTF plus bus traffic 
condition 

Same modelling assumption as Do Minimum above.  
Inclusion of road traffic condition has no further impact 
as all buses already Euro VI

Taxi incentives
Same modelling assumption as Do Minimum aboveNon-charging CAZ

Early measure cycling 
scheme – routes 1, 5, 8 and 
10

Additional cycling infrastructure included in the traffic 
model and this affects private car demand.
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Freight DSP and 
consolidation

Likely impact focused on hospital deliveries.  A 
reduction in LGV and HGV trips to this zone has been 
included in the traffic model.

Shore power for cruise liners 20% of cruise liners assumed to be connected to shore 
power, rather than running auxiliary engines, while at 
berth. 

Port emissions-based 
booking scheme

A £5 charge is applied to all non-compliant (non-Euro 
VI) HGVs accessing the container terminal during peak 
hours.  This generates a shift from peak to off peak.

City Wide CAZ B

A City-wide CAZ B, using upgrade assumptions 
provided by JAQU, is run through the transport model 
to assess behaviour of non-complaint vehicles.  The 
compliant and non-compliant fleet are then modelled in 
the AQ model.

CBTF
Same modelling assumption as Do Minimum above.  

Taxi incentives
Same modelling assumption as Do Minimum above

City Wide CAZ B

Early measure cycling 
scheme – routes 1, 5, 8 and 
10

Additional cycling infrastructure included in the traffic 
model and this affects private car demand.

3 Updated baseline results 
This section provides an update to the baseline results for the Southampton Study area, which 
includes the changes described above.  The model verification work that has been carried out is 
reported in Appendix 1.

3.1 Comparison with PCM
For comparison with PCM model results, annual mean NO2 concentrations at the roadside locations 
assessed in the national compliance PCM model have been extracted from the RapidAir dispersion 
model results; the results have been presented in both tabular form and using graduated colours on a 
map of the study area.  

Roadside receptor locations in the PCM model are at a distance of 4m from the kerb and at 2m 
height.  To represent this in our city scale modelling, a subset of the OS Mastermap GIS dataset 
provided spatially accurate polygons representing the road carriageway, receptor locations were then 
placed at 100m intervals along relevant road links using a 4m buffer around the carriageway 
polygons.

Each PCM link has a unique Census ID number and a grid reference assigned which is typically the 
co-ordinates describing the location of the DfT traffic count points on each link; this location may not 
however be where the highest roadside concentrations are occurring along the entire link length when 
using a more detailed local scale modelling method with observed average vehicle speeds on shorter 
road sections. The PCM links within our model domain range in length from approximately 120m to 
3.25km; we have therefore reported the highest of the modelled concentrations from the city scale 
model receptors spaced at 100m intervals, 4m from the carriageway.  

A full list of tabulated results comparing the PCM baseline results with the local modelled results from 
2015 to 2020 is shown in Table 3.  The results are colour coded with red being above 40 µg/m3, 
amber between 36 and 40 µg/m3 and green under 36 µg/m3 to reflect the level of uncertainty in the 
modelling.  The table is in three sections:

Page 211



Ricardo Energy & EnvironmentSouthampton Clean Air Zone Feasibility Study – Air Quality Results Report (AQ3)   |  11

 
Ricardo in Confidence Ref: Ricardo/ED10107/Issue Number 5

 Section 1 is the main PCM links for Southampton council area;

 Section 2 is additional PCM links in the wider Southampton model domain;

Mapped results are provided in Figures 3 and 4.  They are provided for the 2015 base year and the 
2020 target year.

The 2020 results in the Southampton study area show a total of 7 links that are exceeding the limit 
value, all of which are on the motorway network around the city and into Eastleigh.  There are also 
some points along the Western Approaches, at the end of the M271 and the A33 around Dorset 
Street, and on the A3024 Northam Road that are between 36 and 40 µg/m3 so potentially at risk of 
exceeding within model uncertainty.
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Table 3 Comparison of PCM and local NO2 Annual mean concentrations 2015 to 2020

PCM Baseline  Local BaselineCensusID LA Name Road 
Name

Length 
(m) 2015 2017 2018 2019 2020  2015 2016 2017 2018 2019 2020

Southampton Links

16340 Southampton Council A35 1,082 28 27 26 25 24  32 30 29 28 26 25
16891 Southampton Council A3024 2,346 33 32 31 30 28  39 37 35 33 32 30
16892 Southampton Council A335 454 39 37 36 34 33  35 34 33 32 31 29
17531 Southampton Council A3024 1,701 28 27 26 25 24  29 27 25 23 21 20
17532 Southampton Council A33 531 33 32 31 30 29  33 32 31 30 29 28
17974 Southampton Council A33 403 30 29 28 27 25  37 35 34 32 30 29
18113 Southampton Council A3035 1,374 23 22 22 21 20  24 23 22 21 20 19
26062 Southampton Council M271 585 39 36 35 33 31  51 47 43 40 36 32
26296 Southampton Council A27 3,195 31 30 29 28 27  39 37 36 34 32 31
26351 Southampton Council A33 805 37 36 35 33 32  40 38 36 35 33 31
26371 Southampton Council A35 1,552 28 27 26 25 24  30 29 27 26 25 24
27635 Southampton Council A3057 1,340 24 24 23 22 21  25 24 23 22 21 21
36987 Southampton Council A334 1,657 30 29 28 27 26  25 24 23 22 21 20
37658 Southampton Council A3025 2,303 27 26 25 24 23  33 32 31 29 28 26
38212 Southampton Council A33 734 40 39 38 37 35  36 35 34 33 32 31
46375 Southampton Council A35 1,394 30 29 28 27 26  35 33 32 31 29 28
46963 Southampton Council A3024 1,663 37 36 35 33 32  50 47 45 43 40 38
46964 Southampton Council A335 1,151 36 35 33 32 31  35 34 33 32 31 29
48317 Southampton Council A33 498 31 30 30 29 28  24 23 23 22 21 21
48456 Southampton Council A33 195 30 29 29 28 27  25 25 24 23 23 22
48513 Southampton Council A33 285 29 28 28 27 27  27 27 26 25 24 23
56347 Southampton Council A33 3,252 55 52 50 48 46  43 42 40 39 37 36
56374 Southampton Council A35 711 33 32 31 30 29  30 29 27 26 25 24
57434 Southampton Council A33 153 33 32 31 30 29  35 33 32 30 29 27
57672 Southampton Council A33 162 36 35 35 35 34  32 31 29 28 26 25

6292 Southampton Council A27 1,062 32 31 30 29 28  26 25 24 23 22 21
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6349 Southampton Council A33 1,506 34 32 31 30 29  33 32 30 29 27 26
6367 Southampton Council A35 1,743 29 28 27 26 25  31 30 29 27 26 25
6368 Southampton Council A35 1,678 58 52 49 46 44  43 41 40 38 37 36
6933 Southampton Council A33 2,249 35 33 32 31 30  44 42 41 39 38 37

70064 Southampton Council A33 239 34 33 32 31 30  24 23 22 22 21 20
70066 Southampton Council A33 219 30 29 28 28 27  32 31 30 29 28 27
70108 Southampton Council A27 421 25 25 24 23 22  18 17 17 16 15 15
70109 Southampton Council A35 772 24 23 22 21 21  25 23 22 21 20 19
73605 Southampton Council A3025 750 24 23 22 22 21  26 25 24 23 22 21
73613 Southampton Council A3057 166 23 22 21 20 19  22 21 20 20 19 18
73615 Southampton Council A35 289 63 58 55 52 49  46 44 42 40 38 36
75250 Southampton Council A33 293 32 31 30 30 29  37 36 34 33 31 29
75251 Southampton Council A33 275 42 40 39 38 37  39 37 36 35 33 32
75252 Southampton Council A33 987 43 41 40 39 38  37 36 34 33 32 30
75253 Southampton Council A35 1,010 39 38 36 35 33  30 29 28 27 26 25
75258 Southampton Council M27 569 44 43 41 39 37  54 53 52 51 50 50

7569 Southampton Council A3035 2,011 30 29 28 27 26  33 32 30 29 27 26
7580 Southampton Council A3057 3,057 30 29 28 27 26  41 38 35 32 29 26

86003 Southampton Council A33 276 37 36 35 34 33  34 34 33 32 31 30
99871 Southampton Council A3024 1,401 37 36 35 34 32  42 40 38 36 34 32
99872 Southampton Council A335 2,089 34 32 31 30 29  37 36 36 35 35 34
37658 Southampton Council A3025 447 27 26 25 24 23  33 32 31 29 28 26
46964 Southampton Council A335 246 36 35 33 32 31  35 34 33 32 31 29

6292 Southampton Council A27 892 32 31 30 29 28  26 25 24 23 22 21
73613 Southampton Council A3057 678 23 22 21 20 19  22 21 20 20 19 18

7569 Southampton Council A3035 119 30 29 28 27 26  33 32 30 29 27 26
Other links in Southampton study area

7988 Eastleigh Borough Council A27 264 27 27 26 25 24  27 26 25 23 22 20
7992 Eastleigh Borough Council A334 121 37 36 34 33 31  27 26 25 24 23 22
8129 Eastleigh Borough Council A3025 58 24 23 22 22 21  21 20 20 19 18 17
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8559 Eastleigh Borough Council A3025 642 35 34 33 32 31  40 39 37 36 34 33
16269 Eastleigh Borough Council A27 126 23 23 22 21 20  23 23 22 21 21 20
16321 Eastleigh Borough Council M3 1211 36 34 32 31 30  52 51 50 49 48 47
17793 Test Valley Borough Council M27 876 45 43 41 40 38  80 77 73 70 67 63
28018 Test Valley Borough Council M27 387 53 50 48 46 43  49 46 44 41 38 36
29041 Test Valley Borough Council M3 579 31 31 30 29 27  45 43 42 41 39 38
36039 Eastleigh Borough Council A3024 552 37 35 34 33 31  39 37 36 34 32 30
36293 Eastleigh Borough Council A27 647 26 25 25 24 23  24 23 22 21 20 20
38107 Test Valley Borough Council M27 140 55 54 51 49 46  57 56 55 55 54 54
47635 Test Valley Borough Council A3057 62 25 24 23 23 22  22 21 21 20 19 19
48064 Eastleigh Borough Council M27 1212 41 40 38 37 35  83 82 80 79 77 76
56058 Test Valley Borough Council M271 327 47 44 42 40 38  41 40 38 36 35 33
56931 Eastleigh Borough Council A334 470 41 39 37 36 34  35 33 32 30 29 27
73606 Eastleigh Borough Council A3024 285 28 26 25 24 23  29 28 27 26 24 23
73607 Eastleigh Borough Council A27 12 27 27 26 25 24  22 21 21 20 19 18
73609 Eastleigh Borough Council M27 343 40 39 37 36 34  66 64 63 62 60 59
73614 Test Valley Borough Council M271 476 44 42 40 38 36  28 26 25 24 23 22
75259 Test Valley Borough Council M27 704 52 50 48 46 44  79 76 73 71 68 66
36375 New Forest District Council A35 30.625 57 53 50 48 45  45 43 41 39 37 35
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Figure 3 Local modelled annual NO2 concentrations in Southampton in 2015
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Figure 4 Local modelled annual NO2 concentrations in 2020
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3.2 Results at local monitoring points
The annual mean NO2 concentrations measured in 2015 and modelled in 2020 are shown in Table 4 
below.  The 2020 results are shown both for the main global adjustment factor that has been used for 
all other model results and for a local site specific adjustment using just the data at the monitoring 
location.  The local adjusted results give an indication of the concentration if specific context at this 
location is consider accounting for factors that may not be directly assessed in the model. 

The results for Southampton indicate that in 2020, compliance with the 40 µg.m-3 NO2 annual mean 
objective will be achieved at all locations with the global adjustment factor.  The local adjusted results 
show two sites that may be exceeding the limit value in 2020:

 Cranbury Place – this is significantly underpredicted by the model as this is a road that is not 
in the traffic model and so we have no traffic data.  As such the local adjustment significantly 
increases concentration here but this is not a reliable results as 2015 adjustment will not 
account for fleet improvement to 2020.

 5 Commercial Road (N140) – this is somewhat underpredicted by the globally adjusted 
model, with local adjustment suggesting there may be little reduction in concentration from 
2015 to 2020.

Table 4: Predicted NO2 annual mean concentrations at monitoring site locations in 2015 and 2020

NO2 annual mean (µg.m-3)

Monitoring site name Site ID Site type Measured 
2015

Modelled 
2020 

(Global)

Modelled 
2020 

(Local)

CM1 AURN Brintons Road CM1 Urban Centre 32.0 27.4 25.8

CM4 Onslow Road CM4 Roadside 42.0 32.8 33.8

CM6 Victoria Road CM6 Roadside 42.0 17.6 30.1

Redbridge School Fence N101 Roadside 44.7 31.2 36.1

64 Burgess Road N102 Roadside 29.8 18.8 24.5

485 Millbrook Road N103 Roadside 31.7 28.2 25.1

Regents Park Junction N104 Roadside 38.4 28.5 31.3

2 Romsey Road N106 Roadside 37.9 20.4 25.0

Cranbury Place N107 Roadside 51.9 31.3 57.0

72 Bevois Valley Road N109 Roadside 37.2 25.6 29.0

206 Bitterne Road N113 Roadside 34.9 22.9 26.5

Bitterne Library, Bitterne Road N114 Roadside 32.8 24.3 25.2

54 Redbridge Road N115 Roadside 36.4 30.4 30.1

57 Redbridge Road N116 Roadside 38.1 25.2 31.5

3 Rockstone Place N118 Roadside 32.3 21.4 32.7

6-9 Canute Road N120 Roadside 38.0 30.7 32.3

151 Paynes Road N122 Roadside 31.5 29.3 25.9

102 St Andrews Road N123 Roadside 32.8 26.5 28.3

305 Millbrook Road N124 Roadside 37.3 31.3 30.9

Princes Court N125 Roadside 35.3 28.8 27.0

107 St. Andrews Road N126 Roadside 32.8 27.5 28.1

Canute Road N129 Roadside 28.8 32.3 27.0
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367A Millbrook Road N130 Roadside 44.8 30.8 36.9

142 Romsey Road 1 N131 Roadside 37.9 24.3 24.4

539 Millbrook Road N133 Roadside 30.7 23.6 24.3

433-435 Millbrook Road N134 Roadside 37.6 27.8 30.2

24 Victoria Road N135 Roadside 31.4 19.2 22.6

23 Victoria Road N136 Roadside 31.1 20.8 22.5

66 Burgess Road 1 N138 Roadside 43.8 31.5 35.9

5 Commercial Road N140 Roadside 44.8 38.8 44.1

Town Quay N141 Kerbside 30.5 31.7 27.6

102 Romsey Road N143 Roadside 34.4 22.2 22.7

208 Northam Road N144 Roadside 31.8 35.7 25.0

222 Northam Road N146 Roadside 28.7 32.4 22.7

44B Burgess Road N149 Roadside 32.5 20.5 26.8

134 Romsey Road N151 Roadside 37.4 23.7 24.0

M271 N152 Roadside 36.9 25.3 37.4

Coniston Road N153 Roadside 31.2 21.8 23.5

Oceana Boulevard, N154 Roadside 32.9 21.4 24.2

4 Platform Road N157 Roadside 27.8 22.7 23.0

24 Portsmouth Road N158 Roadside 36.8 18.6 28.6

35 Portsmouth Road N159 Roadside 25.9 16.6 20.2

2 Dorset Street N160 Roadside 32.6 26.7 27.8

30 Addis Square N161 Roadside 32.5 18.3 20.4

263A Portswood Road N162 Roadside 37.7 21.2 25.3

285 Portswood Road N163 Roadside 27.8 19.4 20.2

168-174 Portswood Road N164 Roadside 32.3 21.4 21.5

8 The Broadway N165 Roadside 32.3 19.1 20.4

14 New Road N166 Roadside 38.1 27.9 28.4

13 Romsey Road N167 Roadside 33.5 21.3 22.1

23 Romsey Road N168 Roadside 36.4 21.4 23.5

150 Romsey Road N169 Roadside 40.6 25.1 26.1

4 New Road N172 Roadside 42.9 29.1 31.7

19A Burgess Road N173 Roadside 27.3 26.7 22.2

166A Bitterne Road N174 Roadside 37.6 26.6 29.3

38 Shirley High Street N175 Roadside 38.0 24.2 25.2

126 Shirley High Street N176 Roadside 38.0 27.0 27.8

95 Shirley High Street N177 Roadside 36.7 24.7 22.9

2 Gover Road N178 Roadside 25.9 20.5 20.8
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3.1 Source apportionment
For both 2015 and 2020 base years we have conducted source apportionment for a number of 
monitoring locations to provide an indication of key sources contributing to pollution levels. The 
locations where source apportionment were carried out is shown in Figure 5, and include locations 
close to the Port, including along the Western Approach, areas in Southampton where modelled 
concentrations are close to exceedance or other areas of local interest to the Council (including 
Shirley High Street and Redbridge Roundabout).  The site at Redbridge Roundabout (CM7) was 
installed in summer 2015, and this roundabout was subject to an improvement scheme which was 
included in the 2020 traffic model therefore this site has been included in the source apportionment to 
estimate the impact of the improvement scheme.

Figure 5: Location of source apportionment results

3.1.1 2015 baseline source apportionment

The source apportionment results for the locations from the 2015 baseline are provided in Table 5 
and Figure 6.  These results show that road sources are the predominant source of pollution at these 
locations, accounting for 59-76 %. 
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The exception of this is site CM6 where the road sources account for 27 % of the total NOx – there 
are a number of reasons why the road concentrations at this site are much lower than anticipated and 
for these reasons this site was treated as an outlier during model verification. CM6 is located at a 
junction however traffic data was not provided for one of the roads at this junction which could lead to 
an underestimation of emissions; the analyser is located at 1 m height which is closer to emission 
sources than the height of modelled concentrations, and additionally the link on which CM6 is located 
is a long link and so the average speed on the link could be higher than occurs in reality at the 
junction.

Table 5: NOx concentrations in 2015, split into background and road sources (µg/m3)

Location
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Southampton PCM link 
56347 (Western Approach) 17.8 0.4 0.2 0.4 4.9 1.5 48.7 73.9

Southampton PCM link 
46963 (Northam Road) 21.3 0.3 0 0 0.5 0.3 71.4 93.8

N130, 367A Millbrook Road 17.8 0.2 0 0 6.4 1.4 36.9 62.7
N144, 208 Northam Road 21.3 0.3 0 0 0.6 0.3 62.9 85.4
N120, 6-9 Canute Road 14.6 0.3 0 0.2 1.3 4.4 40.3 61.1
N176, 126 Shirley High 
Street 20.3 0.2 0 0 1.9 0 41.5 63.9

N140, 5 Commercial Road 23.0 0.7 0 0 1.0 1.3 53.9 79.9
CM7, Redbridge Road AURN 15.7 0.1 0 0 2.2 0.6 59.9 78.5

Figure 6: Breakdown of NOx concentrations by source type – 2015 baseline (%)
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The road contribution can be further broken down to show the contribution from each of the main 
vehicle types, as shown in Figure 7.  Diesel cars account for the highest proportion of road traffic 
emissions (average 41%) followed by HGV emissions (average 22 %). The exception to this is site 
N120, where buses and diesel cars account for 30 % of the total emissions each.  Emissions from 
taxis at the source apportionment sites are on average 2 %.

Figure 7: Breakdown of road NOx contribution by vehicle type (%)

3.1.2 2020 baseline source apportionment

The 2020 NOx source apportionment results are presented in Table 6 and 

Figure 8. Similarly to the 2015 baseline, the majority of the total NOx emissions are from road sources 
(47 – 76 %), with the exception of site CM6 for the reasons discussed above.

Table 6: NOx concentrations in 2020, split into background and road sources (µg/m3)

Location
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Southampton PCM link 
56347 (Western Approach) 15.9 0.4 0.2 0.4 3.1 1.4 36.7 58.1

Southampton PCM link 
46963 (Northam Road) 18.4 0.3 0 0 0.4 0.3 45.0 64.4

N130, 367A Millbrook Road 15.9 0.2 0 0 3.6 1.3 27.8 48.8
N144, 208 Northam Road 18.4 0.3 0 0 0.4 0.3 39.7 59.1
N120, 6-9 Canute Road 19.4 0.3 0 0.4 1.2 4.5 23.1 48.9
N176, 126 Shirley High 
Street 17.4 0.2 0 0 1.1 0 23.1 41.8
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N140, 5 Commercial Road 19.6 0.7 0 0 0.7 1.3 43.7 66.0
CM7, Redbridge Road AURN 13.3 0.1 0 0 1.2 0.5 46.6 61.7

Figure 8: Breakdown of NOx concentrations by source type – 2020 baseline (%)

The road contribution can be further broken down to describe the contribution from each of the main 
vehicle types (Figure 9). Diesel cars still contribute the largest amount to total road NOx in 2020 
(average 56 %), followed by LGVs (average 22 %).  The proportion of emissions from buses has 
reduced in 2020 as a result of the completion of Southampton’s bus retrofit programme resulting in all 
buses being Euro 6.  
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Figure 9: Breakdown of road NOx contribution by vehicle type (%)
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4 Options results 
The two CAZ scheme options have been modelled for both the Southampton area with the results 
being extracted for both the PCM links and the local monitoring locations in the same way as for the 
baseline results in Section 3 above.  

4.1 Comparison with PCM
A summary of the modelled annual mean NO2 results for each of the options is shown in Table 7 with 
details provided in *Note – the one link > 40 µ/m3 in the SCC boundary is on the M27 a Highways England road.

The impact of each option on the Southampton model area can be summarised as follows:

 Non-charging CAZ package:  the package of non-charging measures has limited impact on 
concentrations with the maximum reduction being no more than 0.1 µ/m3.  Therefore, it 
makes no difference to the overall results when compared to the ‘do minimum’ scenario.

 City-wide CAZ B: on average this reduces concentrations of NO2 by 6.4%, but this varies from 
link to link ranging from a 2% reduction up to 13% reduction.  This reduces the number of 
links greater than 35 µ/m3, which are potentially at risk of exceedance, in the Southampton 
City boundary from 6 to 2 with one of these being the M27.  Outside of the city boundary on 
the surrounding motorway network the CAZ B reduces the number of links above 35 µ/m3 
from 8 to 6.

Table 8 Annual mean NO2 for each PCM link in 2020 by option

CensusID Road 
Name LA Name Length 

(m)
Do 

Minimum
Non-

charging 
CAZ

CAZ B

Southampton links
16340 A35 Southampton Council 1,082 25 25 23
16891 A3024 Southampton Council 2,346 30 30 28
16892 A335 Southampton Council 454 29 29 27
17531 A3024 Southampton Council 1,701 20 20 19
17532 A33 Southampton Council 531 28 28 27
17974 A33 Southampton Council 403 29 29 26
18113 A3035 Southampton Council 1,374 19 19 18
26062 M271 Southampton Council 585 32 32 29
26296 A27 Southampton Council 3,195 31 31 27
26351 A33 Southampton Council 805 31 31 28
26371 A35 Southampton Council 1,552 24 24 22
27635 A3057 Southampton Council 1,340 21 20 19
36987 A334 Southampton Council 1,657 20 20 20
37658 A3025 Southampton Council 2,303 26 26 26
38212 A33 Southampton Council 734 31 31 29
46375 A35 Southampton Council 1,394 28 28 26
46963 A3024 Southampton Council 1,663 38 38 36

46964 A335 Southampton Council 1,151 29 29 27
48317 A33 Southampton Council 498 21 21 20
48456 A33 Southampton Council 195 22 22 21
48513 A33 Southampton Council 285 23 23 22
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56347 A33 Southampton Council 3,252 36 36 32
56374 A35 Southampton Council 711 24 24 22
57434 A33 Southampton Council 153 27 27 25
57672 A33 Southampton Council 162 25 25 23
6292 A27 Southampton Council 1,062 21 21 20
6349 A33 Southampton Council 1,506 26 26 24
6367 A35 Southampton Council 1,743 25 25 23
6368 A35 Southampton Council 1,678 36 35 32
6933 A33 Southampton Council 2,249 37 37 34

70064 A33 Southampton Council 239 20 20 20
70066 A33 Southampton Council 219 27 27 26
70108 A27 Southampton Council 421 15 15 15
70109 A35 Southampton Council 772 19 19 18
73605 A3025 Southampton Council 750 21 21 20
73613 A3057 Southampton Council 166 18 18 17
73615 A35 Southampton Council 289 36 36 33
75250 A33 Southampton Council 293 29 29 27
75251 A33 Southampton Council 275 32 32 30
75252 A33 Southampton Council 987 30 30 28
75253 A35 Southampton Council 1,010 25 25 23
75258 M27 Southampton Council 569 50 49 44
7569 A3035 Southampton Council 2,011 26 26 25
7580 A3057 Southampton Council 3,057 26 26 25

86003 A33 Southampton Council 276 30 30 29
99871 A3024 Southampton Council 1,401 32 31 29
99872 A335 Southampton Council 2,089 34 34 32
37658 A3025 Southampton Council 447 26 26 26
46964 A335 Southampton Council 246 29 29 27
6292 A27 Southampton Council 892 21 21 20

73613 A3057 Southampton Council 678 18 18 17
7569 A3035 Southampton Council 119 26 26 25

Other links in Southampton study area
7988 A27 Eastleigh Borough Council 264 20 20 19
7992 A334 Eastleigh Borough Council 121 22 22 21
8129 A3025 Eastleigh Borough Council 58 17 17 17
8559 A3025 Eastleigh Borough Council 642 33 33 30

16269 A27 Eastleigh Borough Council 126 20 20 19
16321 M3 Eastleigh Borough Council 1211 47 47 43
17793 M27 Test Valley Borough Council 876 63 63 55
28018 M27 Test Valley Borough Council 387 36 36 32
29041 M3 Test Valley Borough Council 579 38 38 34
36039 A3024 Eastleigh Borough Council 552 30 30 26
36293 A27 Eastleigh Borough Council 647 20 20 19
38107 M27 Test Valley Borough Council 140 54 54 47
47635 A3057 Test Valley Borough Council 62 19 19 18
48064 M27 Eastleigh Borough Council 1212 76 76 68
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56058 M271 Test Valley Borough Council 327 33 33 30
56931 A334 Eastleigh Borough Council 470 27 27 26
73606 A3024 Eastleigh Borough Council 285 23 23 21
73607 A27 Eastleigh Borough Council 12 18 18 17
73609 M27 Eastleigh Borough Council 343 59 59 53
73614 M271 Test Valley Borough Council 476 22 22 20
75259 M27 Test Valley Borough Council 704 66 61 53
36375 A35 New Forest District Council 31 35 35 31

 below.  The detailed results are broken down in the same way as the baseline results with three 
sections showing results for the PCM links in Southampton, PCM links in the wider Southampton 
modelled area and the PCM links in New Forest.  The mapped results are shown in Figures 7 to 10.

Table 7 Summary of NO2 results for the PCM links for options in 2020

With SCC Boundary* Beyond SCC Boundary

Option PCM links 
> 40µ/m3

PCM links 
> 35µ/m3

PCM links 
> 40µ/m3

PCM links > 
35µ/m3

Average 
Change in 
NO2 (%) in 
SCC

Do minimum 1 6 6 8 n/a
Non-charging CAZ 1 6 6 8 -0.1
City Wide CAZ B 1 2 6 6 -6.4

*Note – the one link > 40 µ/m3 in the SCC boundary is on the M27 a Highways England road.

The impact of each option on the Southampton model area can be summarised as follows:

 Non-charging CAZ package:  the package of non-charging measures has limited impact on 
concentrations with the maximum reduction being no more than 0.1 µ/m3.  Therefore, it 
makes no difference to the overall results when compared to the ‘do minimum’ scenario.

 City-wide CAZ B: on average this reduces concentrations of NO2 by 6.4%, but this varies from 
link to link ranging from a 2% reduction up to 13% reduction.  This reduces the number of 
links greater than 35 µ/m3, which are potentially at risk of exceedance, in the Southampton 
City boundary from 6 to 2 with one of these being the M27.  Outside of the city boundary on 
the surrounding motorway network the CAZ B reduces the number of links above 35 µ/m3 
from 8 to 6.

Table 8 Annual mean NO2 for each PCM link in 2020 by option

CensusID Road 
Name LA Name Length 

(m)
Do 

Minimum
Non-

charging 
CAZ

CAZ B

Southampton links
16340 A35 Southampton Council 1,082 25 25 23
16891 A3024 Southampton Council 2,346 30 30 28
16892 A335 Southampton Council 454 29 29 27
17531 A3024 Southampton Council 1,701 20 20 19
17532 A33 Southampton Council 531 28 28 27
17974 A33 Southampton Council 403 29 29 26
18113 A3035 Southampton Council 1,374 19 19 18
26062 M271 Southampton Council 585 32 32 29
26296 A27 Southampton Council 3,195 31 31 27
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26351 A33 Southampton Council 805 31 31 28
26371 A35 Southampton Council 1,552 24 24 22
27635 A3057 Southampton Council 1,340 21 20 19
36987 A334 Southampton Council 1,657 20 20 20
37658 A3025 Southampton Council 2,303 26 26 26
38212 A33 Southampton Council 734 31 31 29
46375 A35 Southampton Council 1,394 28 28 26
46963 A3024 Southampton Council 1,663 38 38 36

46964 A335 Southampton Council 1,151 29 29 27
48317 A33 Southampton Council 498 21 21 20
48456 A33 Southampton Council 195 22 22 21
48513 A33 Southampton Council 285 23 23 22
56347 A33 Southampton Council 3,252 36 36 32
56374 A35 Southampton Council 711 24 24 22
57434 A33 Southampton Council 153 27 27 25
57672 A33 Southampton Council 162 25 25 23
6292 A27 Southampton Council 1,062 21 21 20
6349 A33 Southampton Council 1,506 26 26 24
6367 A35 Southampton Council 1,743 25 25 23
6368 A35 Southampton Council 1,678 36 35 32
6933 A33 Southampton Council 2,249 37 37 34

70064 A33 Southampton Council 239 20 20 20
70066 A33 Southampton Council 219 27 27 26
70108 A27 Southampton Council 421 15 15 15
70109 A35 Southampton Council 772 19 19 18
73605 A3025 Southampton Council 750 21 21 20
73613 A3057 Southampton Council 166 18 18 17
73615 A35 Southampton Council 289 36 36 33
75250 A33 Southampton Council 293 29 29 27
75251 A33 Southampton Council 275 32 32 30
75252 A33 Southampton Council 987 30 30 28
75253 A35 Southampton Council 1,010 25 25 23
75258 M27 Southampton Council 569 50 49 44
7569 A3035 Southampton Council 2,011 26 26 25
7580 A3057 Southampton Council 3,057 26 26 25

86003 A33 Southampton Council 276 30 30 29
99871 A3024 Southampton Council 1,401 32 31 29
99872 A335 Southampton Council 2,089 34 34 32
37658 A3025 Southampton Council 447 26 26 26
46964 A335 Southampton Council 246 29 29 27
6292 A27 Southampton Council 892 21 21 20

73613 A3057 Southampton Council 678 18 18 17
7569 A3035 Southampton Council 119 26 26 25

Other links in Southampton study area
7988 A27 Eastleigh Borough Council 264 20 20 19
7992 A334 Eastleigh Borough Council 121 22 22 21
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8129 A3025 Eastleigh Borough Council 58 17 17 17
8559 A3025 Eastleigh Borough Council 642 33 33 30

16269 A27 Eastleigh Borough Council 126 20 20 19
16321 M3 Eastleigh Borough Council 1211 47 47 43
17793 M27 Test Valley Borough Council 876 63 63 55
28018 M27 Test Valley Borough Council 387 36 36 32
29041 M3 Test Valley Borough Council 579 38 38 34
36039 A3024 Eastleigh Borough Council 552 30 30 26
36293 A27 Eastleigh Borough Council 647 20 20 19
38107 M27 Test Valley Borough Council 140 54 54 47
47635 A3057 Test Valley Borough Council 62 19 19 18
48064 M27 Eastleigh Borough Council 1212 76 76 68
56058 M271 Test Valley Borough Council 327 33 33 30
56931 A334 Eastleigh Borough Council 470 27 27 26
73606 A3024 Eastleigh Borough Council 285 23 23 21
73607 A27 Eastleigh Borough Council 12 18 18 17
73609 M27 Eastleigh Borough Council 343 59 59 53
73614 M271 Test Valley Borough Council 476 22 22 20
75259 M27 Test Valley Borough Council 704 66 61 53
36375 A35 New Forest District Council 31 35 35 31
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Figure 10: NO2 concentrations at PCM receptors for 2020 Non-Charging CAZ scenario
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Figure 11: NO2 concentrations at PCM receptors for 2020 CAZ B scenario
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4.2 Results at local monitoring points
Modelled NO2 results have also been extracted from the model for each of the monitoring locations in 
Southampton.  These results provide an indication of the impact of the options in relation to areas of 
concern in relation to local air quality management.

These results show that all of the monitoring locations were below the 40 µg/m3 limit value in the 
baseline ‘do minimum’ scenario and remain so for all the options modelled.

Table 9: Predicted NO2 annual mean concentrations at monitoring site locations in 2015 and 2020

NO2 annual mean (µg.m-3)

Global adjustment
Monitoring site name Site ID Site type

Do Min Non-charging CAZ

CM1 AURN Brintons Road CM1 Urban Centre 27.4 27.4 26.4

CM4 Onslow Road CM4 Roadside 32.8 32.8 30.4

CM6 Victoria Road CM6 Roadside 17.6 17.6 17.3

Redbridge School Fence N101 Roadside 31.2 31.1 28.1

64 Burgess Road N102 Roadside 18.8 18.8 17.9

485 Millbrook Road N103 Roadside 28.2 28.2 25.9

Regents Park Junction N104 Roadside 28.5 28.5 26.5

2 Romsey Road N106 Roadside 20.4 20.4 19.8

Cranbury Place N107 Roadside 31.3 31.3 29.4

72 Bevois Valley Road N109 Roadside 25.6 25.6 23.7

206 Bitterne Road N113 Roadside 22.9 22.9 21.7

Bitterne Library, Bitterne Road N114 Roadside 24.3 24.3 22.8

54 Redbridge Road N115 Roadside 30.4 30.4 27.6

57 Redbridge Road N116 Roadside 25.2 25.2 23.2

3 Rockstone Place N118 Roadside 21.4 24.1 22.5

6-9 Canute Road N120 Roadside 30.7 30.7 28.7

151 Paynes Road N122 Roadside 29.3 29.3 27.2

102 St Andrews Road N123 Roadside 26.5 26.5 25.8

305 Millbrook Road N124 Roadside 31.3 31.2 28.8

Princes Court N125 Roadside 28.8 28.8 26.9

107 St. Andrews Road N126 Roadside 27.5 27.5 26.6

Canute Road N129 Roadside 32.3 32.2 30.3

367A Millbrook Road N130 Roadside 30.8 30.8 28.5

142 Romsey Road 1 N131 Roadside 24.3 24.3 23.2

539 Millbrook Road N133 Roadside 23.6 23.6 22.2

433-435 Millbrook Road N134 Roadside 27.8 27.8 25.6

24 Victoria Road N135 Roadside 19.2 19.2 18.9

23 Victoria Road N136 Roadside 20.8 20.7 20.3

66 Burgess Road 1 N138 Roadside 31.5 31.6 29.5

5 Commercial Road N140 Roadside 38.8 38.8 36.1

Town Quay N141 Kerbside 31.7 31.7 29.4
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102 Romsey Road N143 Roadside 22.2 22.2 21.5

208 Northam Road N144 Roadside 35.7 35.7 33.3

222 Northam Road N146 Roadside 32.4 32.4 30.4

44B Burgess Road N149 Roadside 20.5 20.5 19.3

134 Romsey Road N151 Roadside 23.7 23.7 22.7

M271 N152 Roadside 25.3 25.3 23.1

Coniston Road N153 Roadside 21.8 21.8 20.1

Oceana Boulevard, N154 Roadside 21.4 21.4 20.9

4 Platform Road N157 Roadside 22.7 22.7 21.4

24 Portsmouth Road N158 Roadside 18.6 18.6 18.2

35 Portsmouth Road N159 Roadside 16.6 16.6 16.5

2 Dorset Street N160 Roadside 26.7 26.7 25.7

30 Addis Square N161 Roadside 18.3 18.3 17.5

263A Portswood Road N162 Roadside 21.2 21.2 20.0

285 Portswood Road N163 Roadside 19.4 19.4 18.7

168-174 Portswood Road N164 Roadside 21.4 21.4 20.2

8 The Broadway N165 Roadside 19.1 19.1 18.2

14 New Road N166 Roadside 27.9 27.9 26.3

13 Romsey Road N167 Roadside 21.3 21.3 20.5

23 Romsey Road N168 Roadside 21.4 21.4 20.6

150 Romsey Road N169 Roadside 25.1 25.0 23.8

4 New Road N172 Roadside 29.1 29.0 27.3

19A Burgess Road N173 Roadside 26.7 26.7 24.8

166A Bitterne Road N174 Roadside 26.6 26.6 25.4

38 Shirley High Street N175 Roadside 24.2 24.2 23.5

126 Shirley High Street N176 Roadside 27.0 27.0 25.6

95 Shirley High Street N177 Roadside 24.7 24.7 23.7

2 Gover Road N178 Roadside 20.5 20.5 18.9
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5 Modelling uncertainty and sensitivity tests
5.1 Model performance

Overall model performance is assessed both in the transport model and air quality model for the base 
year comparing modelled and measured data.  Ultimately the combined level of model performance is 
assessed through verification of the air quality model against measured concentration data.  In this 
process model performance and uncertainty is assessed using the Root Mean Square Error (RMSE) 
for the observed vs predicted NO2 annual mean concentrations, as detailed in Technical Guidance 
LAQM.TG(16).  In this case the RMSE was calculated at 4.7 µg.m-3. This can then be used as a 
measure of uncertainty on forecast results for future years.  

The RMSE can also be used to indicate likelihood of achieving a given results based on this level of 
model uncertainty as illustrated in Figure 12.  This shows that for a model with an RMSE of 5 µg.m-3 a 
modelled result of 35 µg.m-3 or less is required to have an 80% or better likelihood of compliance.  
This uncertainty metric has therefore been used when considering the results by identifying locations 
over 35 µg.m-3 as being at risk of exceedance. 

Figure 12 Probability distribution of compliance with an RMSE of 5 µg.m-3

Full details and results of the air quality model verification process is included in appendix 1.
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5.2 Baseline and option assumption sensitivity tests
The model performance describe above relates directly to the baseline and is only an indication of 
uncertainty in forecast years and option assessment.  In these forecasts there will also be uncertainty 
related to the assumptions we have made in modelling these options.  The assumptions relate both 
activity and behaviour assumptions and wider modelling assumptions such as those relating to 
emission factors.  The sensitivity analysis of activity and behaviour assumptions is considered in this 
section and the wider modelling assumptions are considered in section 5.3 below.

The current updated baseline results reported in section 3 indicate that compliance will be achieved 
within the ‘do minimum’ baseline.  Any mitigation options applied will improve compliance further and 
so reduce risk from uncertainty in the baseline.  This refocuses the importance of the sensitivity tests 
to the ‘do minimum’ baseline scenario and in particular tests that could give rise to not achieving 
compliance.  The key changes to the baseline discussed in section 5 above that could be considered 
for sensitivity tests comprise:

1. Updates to the underlying transport model and the national road traffic forecasts – these 
changes are essentially ensuring that the latest model is WebTag compliant so are not 
appropriate for sensitivity testing.

2. Inclusion of measures that already have funding – these could be considered for sensitivity 
testing. However, the cycling scheme and the taxi incentive had very little impact so there is 
little room for tests here.  The CBTF scheme has a greater impact and lack of uptake of the 
scheme by operators would reduce its impact. However, bus traffic along the main area of 
concern (the Western Approaches) is limited so the impact here will be small and unlikely to 
affect the outcome.

3. Port growth assumptions – there was a significant reduction of growth in the latest projection, 
particularly for the container port, compared to the 2016 Master Plan which was the original 
source for the forecast.  Although the latest data available supports these lower growth 
projections if higher growth did occur this could have an impact along the Western 
Approaches.  

Based on these considerations the key sensitivity test that has been taken forward for the baseline is 
to return the port growth to that originally sourced from the 2016 Port Masterplan, with all other 
assumptions keep the same, as a worst-case scenario.  

The sensitivity testing for the options, given modelled compliance in the baseline, is now much less 
important in terms of affecting the outcome.  Any mitigation measures that are taken forward should 
be seeking to improve the confidence in compliance by 2020.  Given this the consideration on 
sensitivity testing for the options is as follows:

 CAZ B sensitivity test – given the current position with the baseline this option is a much less 
likely outcome.  Also, the proposed test of a 0% upgrade assumption as a worst case 
scenario is likely to yield results little different from the baseline.  This is because the original 
modelling of the city-wide CAZ B showed little diversionary affect, with the greatest impact on 
concentrations being a result of the upgrade assumption.  Based on this it is not proposed to 
carry out any further sensitivity testing of the CAZ B option.

 Non-charging CAZ – the final set of measures tested for the non-charging CAZ are 
significantly reduced in scope and scale of uptake, since the original test was considered very 
optimistic.  As such the impact of the option is expected to be a small but useful benefit.  
Given this any tests that reduce the impact of the non-charging scheme further are limited.  
Based on this only a very simple test is proposed that halves the benefit of the non-charging 
scheme on concentrations.
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The results for the higher port growth sensitivity test and the non-charging sensitivity test are shown in 
Table 10 below. The high port growth sensitivity tests indicates some minor increases in 
concentrations on the Western Approaches (A33) but this is not enough to change the compliance 
outcome for the ‘do minimum’ baseline.  The non-charging CAZ has already been shown to have no 
impact on concentration and so reducing the impact of these measures further has the same 
outcome.

Table 10 Results of the high port growth and non-charging CAZ sensitivity tests (NO2, µg.m-3)

CensusID Road 
Name LA Name Length 

(m)
Do 

Minimum
High port 

growth
Non-
charging 
sensitivity

Southampton links
16340 A35 Southampton Council 1,082 25 25 25
16891 A3024 Southampton Council 2,346 30 30 30
16892 A335 Southampton Council 454 29 29 29
17531 A3024 Southampton Council 1,701 20 20 20
17532 A33 Southampton Council 531 28 28 28
17974 A33 Southampton Council 403 29 29 29
18113 A3035 Southampton Council 1,374 19 19 19
26062 M271 Southampton Council 585 32 32 32
26296 A27 Southampton Council 3,195 31 31 31
26351 A33 Southampton Council 805 31 31 31
26371 A35 Southampton Council 1,552 24 24 24
27635 A3057 Southampton Council 1,340 21 21 20
36987 A334 Southampton Council 1,657 20 20 20
37658 A3025 Southampton Council 2,303 26 26 26
38212 A33 Southampton Council 734 31 31 31
46375 A35 Southampton Council 1,394 28 28 28
46963 A3024 Southampton Council 1,663 38 38 38

46964 A335 Southampton Council 1,151 29 29 29
48317 A33 Southampton Council 498 21 21 21
48456 A33 Southampton Council 195 22 22 22
48513 A33 Southampton Council 285 23 24 23
56347 A33 Southampton Council 3,252 36 36 36
56374 A35 Southampton Council 711 24 24 24
57434 A33 Southampton Council 153 27 27 27
57672 A33 Southampton Council 162 25 25 25
6292 A27 Southampton Council 1,062 21 21 21
6349 A33 Southampton Council 1,506 26 26 26
6367 A35 Southampton Council 1,743 25 25 25
6368 A35 Southampton Council 1,678 36 36 35
6933 A33 Southampton Council 2,249 37 37 37

70064 A33 Southampton Council 239 20 20 20
70066 A33 Southampton Council 219 27 27 27
70108 A27 Southampton Council 421 15 15 15
70109 A35 Southampton Council 772 19 19 19
73605 A3025 Southampton Council 750 21 21 21
73613 A3057 Southampton Council 166 18 18 18

Page 236



Ricardo Energy & EnvironmentSouthampton Clean Air Zone Feasibility Study – Air Quality Results Report (AQ3)   |  36

 
Ricardo in Confidence Ref: Ricardo/ED10107/Issue Number 5

73615 A35 Southampton Council 289 36 36 36
75250 A33 Southampton Council 293 29 30 29
75251 A33 Southampton Council 275 32 33 32
75252 A33 Southampton Council 987 30 31 30
75253 A35 Southampton Council 1,010 25 25 25
75258 M27 Southampton Council 569 50 50 49
7569 A3035 Southampton Council 2,011 26 26 26
7580 A3057 Southampton Council 3,057 26 27 26

86003 A33 Southampton Council 276 30 31 30
99871 A3024 Southampton Council 1,401 32 32 31
99872 A335 Southampton Council 2,089 34 34 34
37658 A3025 Southampton Council 447 26 26 26
46964 A335 Southampton Council 246 29 29 29
6292 A27 Southampton Council 892 21 21 21

73613 A3057 Southampton Council 678 18 18 18
7569 A3035 Southampton Council 119 26 26 26

Other links in Southampton study area
7988 A27 Eastleigh Borough Council 264 20 21 20
7992 A334 Eastleigh Borough Council 121 22 22 22
8129 A3025 Eastleigh Borough Council 58 17 18 17
8559 A3025 Eastleigh Borough Council 642 33 33 33

16269 A27 Eastleigh Borough Council 126 20 20 20
16321 M3 Eastleigh Borough Council 1211 47 47 47
17793 M27 Test Valley Borough Council 876 63 63 63
28018 M27 Test Valley Borough Council 387 36 36 36
29041 M3 Test Valley Borough Council 579 38 38 38
36039 A3024 Eastleigh Borough Council 552 30 30 30
36293 A27 Eastleigh Borough Council 647 20 20 20
38107 M27 Test Valley Borough Council 140 54 54 54
47635 A3057 Test Valley Borough Council 62 19 19 19
48064 M27 Eastleigh Borough Council 1212 76 76 76
56058 M271 Test Valley Borough Council 327 33 33 33
56931 A334 Eastleigh Borough Council 470 27 28 27
73606 A3024 Eastleigh Borough Council 285 23 23 23
73607 A27 Eastleigh Borough Council 12 18 18 18
73609 M27 Eastleigh Borough Council 343 59 59 59
73614 M271 Test Valley Borough Council 476 22 22 22
75259 M27 Test Valley Borough Council 704 66 61 61
36375 A35 New Forest District Council 31 35 35 35
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5.3 Wider sensitivity tests
Both priority and recommended sensitivity tests regarding potential areas of uncertainty in the air 
quality modelling, as suggested by JAQU have been considered.  A review of the various tests is 
included in Section 6 of the AQ2 methodology report.   The review concluded that two of the priority 
sensitivity tests will be modelled to quantify the potential change in predicted NO2 annual mean 
concentrations; and for a number of the remaining recommended tests, discussion will be provided to 
justify the modelling approach and the potential for variation in the results.   

5.3.1 Modelled priority test results

The priority sensitivity test that have been modelled are:

 Future emissions standards - Adjust light vehicle Euro 6 fleet mix to all Euro 6a to represent a 
worst-case ‘high emissions’ scenario and re-run emission calculations and dispersion model 
for the 2020 Do-minimum scenario only. 

 Lower f-NO2 values in projected year by 40% - this has been applied to the 2020 baseline 
model outputs only.   

Predicted maximum concentrations on PCM links for each of these tests are presented in Error! 
Reference source not found..  These results can be summarised as follows:

 Future emission standards test – by setting all all Euro 6 light duty vehicles to the Euro 6a 
standard increases concentrations in 2020 by on average 4% (or 1-2 µg.m-3).  This is not 
sufficient for any location to exceed the 40 µg.m-3 limit value but it does take on link (ID46963) 
up to the limit.  Given model uncertainty discussed in section 5.1 this increases the risk of 
exceedance in the do minimum situation.

 Lower f-NO2 – by lower the proportion of primary NO2 in the NOx to NO2 conversion 
significantly reduces concentrations by an average of 5% but this varies from, 0% to 15% 
depending on traffic composition.  This reduction would effectively reduce all concentrations 
below 35 µg.m-3, except for those on motorway links, and so remove any remaining risk on 
exceedance.

Table 11: NO2 concentrations on PCM links during sensitivity tests (Euro 6 engines, and reduced fNO2 
ratios)

Annual Mean NO2 in 2020CensusID LA Name Length (m)

Baseline Euro 6 no 
C/D

% change 
Euro 6

fNO2 40 
% 

reduction

% 
change 

fNO2

Southampton Links
16340 Southampton Council 1082.4 25 26 4% 24 -5%
16891 Southampton Council 2346.2 30 31 4% 28 -6%
16892 Southampton Council 454.3 29 31 4% 28 -6%
17531 Southampton Council 1700.7 20 20 3% 19 -2%
17532 Southampton Council 530.8 28 28 1% 27 -2%
17974 Southampton Council 403.3 29 30 4% 27 -7%
18113 Southampton Council 1374.0 19 20 3% 19 -3%
26062 Southampton Council 584.8 32 33 4% 29 -8%
26296 Southampton Council 3194.8 31 32 5% 28 -9%
26351 Southampton Council 804.7 31 33 5% 29 -9%
26371 Southampton Council 1552.0 24 25 3% 23 -3%
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CensusID LA Name Length (m) Annual Mean NO2 in 2020

Baseline Euro 6 no 
C/D

% change 
Euro 6

fNO2 40 
% 

reduction

% 
change 

fNO2

27635 Southampton Council 1340.1 21 21 3% 20 -3%
36987 Southampton Council 1656.8 20 21 3% 20 -3%
37658 Southampton Council 2303.4 26 27 3% 25 -3%
38212 Southampton Council 734.2 31 32 4% 29 -6%
46375 Southampton Council 1393.8 28 29 4% 27 -5%
46963 Southampton Council 1662.6 38 40 5% 35 -9%
46964 Southampton Council 1150.7 29 31 4% 28 -6%
48317 Southampton Council 497.7 21 21 1% 21 -1%
48456 Southampton Council 195.4 22 22 2% 22 -1%
48513 Southampton Council 285.2 23 24 2% 23 -2%
56347 Southampton Council 3251.6 36 37 5% 33 -7%
56374 Southampton Council 711.3 24 25 4% 23 -5%
57434 Southampton Council 152.7 27 29 4% 26 -6%
57672 Southampton Council 161.7 25 26 3% 24 -4%

6292 Southampton Council 1061.9 21 21 3% 20 -4%
6349 Southampton Council 1506.1 26 27 4% 25 -5%
6367 Southampton Council 1742.9 25 26 4% 24 -6%
6368 Southampton Council 1678.0 36 37 5% 32 -10%
6933 Southampton Council 2249.1 37 38 3% 34 -6%

70064 Southampton Council 238.9 20 20 0% 20 0%
70066 Southampton Council 218.6 27 27 2% 26 -3%
70108 Southampton Council 421.0 15 15 1% 15 0%
70109 Southampton Council 771.9 19 19 2% 19 -2%
73605 Southampton Council 750.2 21 22 4% 20 -5%
73613 Southampton Council 166.0 18 19 3% 18 -3%
73615 Southampton Council 288.6 36 38 5% 33 -10%
75250 Southampton Council 292.7 29 30 4% 28 -5%
75251 Southampton Council 274.6 32 33 4% 30 -5%
75252 Southampton Council 987.1 30 32 4% 29 -6%
75253 Southampton Council 1009.8 25 26 4% 24 -4%
75258 Southampton Council 568.7 50 52 6% 42 -15%

7569 Southampton Council 2010.9 26 27 4% 25 -5%
7580 Southampton Council 3056.8 26 27 3% 25 -5%

86003 Southampton Council 275.9 30 31 3% 29 -4%
99871 Southampton Council 1401.4 32 32 3% 30 -5%
99872 Southampton Council 2089.2 34 35 3% 33 -5%
37658 Southampton Council 446.8 26 27 3% 25 -3%
46964 Southampton Council 245.5 29 31 4% 28 -6%

6292 Southampton Council 891.9 21 21 3% 20 -4%
73613 Southampton Council 678.0 18 19 3% 18 -3%

7569 Southampton Council 119.3 26 27 4% 25 -5%
Links outside Southampton City

7988 Eastleigh Borough Council 263.7 20 21 3% 20 -4%
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CensusID LA Name Length (m) Annual Mean NO2 in 2020

Baseline Euro 6 no 
C/D

% change 
Euro 6

fNO2 40 
% 

reduction

% 
change 

fNO2

7992 Eastleigh Borough Council 120.8 22 23 5% 21 -6%
8129 Eastleigh Borough Council 57.5 17 18 4% 17 -3%
8559 Eastleigh Borough Council 642.0 33 35 5% 30 -10%

16269 Eastleigh Borough Council 126.2 20 21 4% 19 -4%
16321 Eastleigh Borough Council 1211.5 47 50 7% 41 -14%
17793 Test Valley Borough Council 875.8 63 67 6% 51 -19%
28018 Test Valley Borough Council 387.2 36 38 5% 32 -11%
29041 Test Valley Borough Council 578.5 38 40 6% 34 -12%
36039 Eastleigh Borough Council 552.4 30 31 4% 28 -8%
36293 Eastleigh Borough Council 646.7 20 20 4% 19 -4%
38107 Test Valley Borough Council 140.0 54 57 6% 45 -16%
47635 Test Valley Borough Council 61.7 19 19 4% 18 -4%
48064 Eastleigh Borough Council 1211.8 76 80 6% 60 -21%
56058 Test Valley Borough Council 327.1 33 35 5% 30 -10%
56931 Eastleigh Borough Council 470.3 27 29 5% 26 -7%
73606 Eastleigh Borough Council 284.7 23 24 4% 22 -6%
73607 Eastleigh Borough Council 12.2 18 19 3% 17 -3%
73609 Eastleigh Borough Council 342.6 59 62 6% 50 -15%
73614 Test Valley Borough Council 476.2 22 23 4% 21 -6%
75259 Test Valley Borough Council 704.1 66 70 6% 53 -19%

5.3.2 Recommended sensitivity tests (not modelled)

Discussion will be provided for the following sensitivity tests which have not been modelled:

 Emissions at low speeds.  
 Zonal vs full model domain calibration 
 Background NO2 calibration 
 f-NO2 and calibration 
 Surface roughness length 
 Meteorology

5.3.2.1 Emissions at low speeds

JAQU suggests a method for assessing both a ‘high emissions’ and ‘low emissions’ sensitivity test for 
HGVs and buses modelled at speeds of less than 12kph.  We have therefore filtered all road links in 
the Southampton 2020 base year model with speeds less than 12kph. 50 model road links were 
identified, the majority of which were very short road sections approaching junctions. Of these 50 
links, five were identified as being on PCM links where sensitivity testing using the ‘high emissions’ 
test was considered appropriate. 

Low emissions sensitivity
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No concentrations in excess of the 40 µg.m-3 limit value have been modelled at any of the links where 
speeds of < 12kph were identified. It was therefore not considered necessary to quantify the impact of 
reducing HGV and bus emissions at these locations as it would only reduce concentrations further. 

High emissions sensitivity

At road sections on PCM links with speeds < 12 kph, five were identified as being on PCM links where 
sensitivity testing using the ‘high emissions’ test would increase emissions and potentially 
concentrations.  Of the five links all had modelled speeds of 10 or 11 kph.  We have used JAQU’s 
second order polynomial to calculate the impact on NOx emissions for Rigid HGV, Artic HGV and 
Buses at both 10 & 11kph.  

As a simpler and quicker alternative screening approach to adjusting individual heavy vehicle type 
emissions, we have extracted modelled NO2 and fNO2 concentrations at 4m from the roadside, 
multiplied total Road NOx for all vehicles by the maximum scaling factor derived, which at 10 kph is 
103.6% for buses. We have then applied our model calibration road NOx adjustment factor, converted 
NOx to NO2   and compared annual mean concentrations with the 40 µg.m-3 limit value.  At all receptor 
locations the re-adjusted NO2 annual mean concentrations ranged from 18 to 23 µg.m-3, so were 
significantly less than the limit value.  

The outcome of this screening approach confirms that sensitivities when modelling low speeds will not 
affect the conclusions of the assessment. 

5.3.2.2 Zonal vs full model domain calibration 

As per responses sent to JAQU in July 2018 a single road NOx adjustment factor was derived and 
used to calculate:

 Citywide modelling results at receptor points adjacent to relevant PCM road links
 Citywide 1m resolution NO2 annual mean concentration rasters providing a continuous 

representation of the spatial variation in modelled concentrations. 

The use of a zonal model verification approach was also considered during our analysis of modelled 
vs measured road NOx; we concluded:  

 There was no clear pattern in the value of road NOx adjustment factors across different zones of 
the city; allocating zones would therefore have been a subjective process. 

 There could be various factors contributing to variable model agreement at individual 
measurement sites across the domain, these include uncertainties or omissions in the modelled 
traffic activity data, uncertainties in estimates of background concentrations, and omission of 
other nearby sources that have not been explicitly modelled e.g. bus stops, car parks etc. When 
modelling at the local scale, we typically model with a consistent background concentration 
across the model domain; and the impact of other sources such as car parks and bus stops can 
be modelled. Including this amount of detail is not however practical when modelling at city scale.  

 Using a zonal approach could be considered relevant when the intention of the modelling is to 
focus on evidence relevant to specific areas or hotspots within the wider model domain e.g. small 
AQMA’s.  Whereby applying a zone specific road NOx adjustment factor may reduce the overall 
average error between measured and modelled concentrations at that location and hence 
increase confidence in the model results and associated conclusions.  However, when 
generating evidence relevant to citywide impacts, applying different road NOx adjustment factors 
across the domain may create sudden step changes in modelled concentrations at the edge of 
each zone.  For the Southampton CAZ assessment this would mean we were unable to produce 
a continuous NO2 annual mean concentration raster for use in the distributional analysis aspect 
of the economics modelling. It may also have led to inconsistencies in the modelled 
concentrations at receptor points adjacent to relevant PCM road links where these were at the 
edge of a (subjectively allocated) verification zone.  
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 We have also presented results for the future year baseline scenario using road NOx adjustment 
factors specific to each monitoring site, which could be considered as a site specific zonal 
verification approach. This aims to provide an indication of when it is likely that compliance will 
be achieved at each measurement site even if the required road NOx adjustment factor is higher 
than the slope of the best fit line across all sites. 

5.3.2.3 Background NO2 calibration

The supplementary note re. sensitivity testing suggests that some local authorities may have 
calibrated background concentrations by comparing Defra background maps with measured 
background concentrations in the local area and that LAs run a sensitivity test by removing the effects 
of calibration if background concentrations were calibrated in the ‘central’ modelling and applying a 
calibration if background concentrations were not calibrated in the ‘central’ modelling (but this may not 
be possible if no data is available for calibration). 

In this case, this was not considered as an appropriate approach as: 

 A combination of various modelled background NOx sources were combined with modelled road 
NOx concentrations to calculate NO2 annual mean concentrations. This included emissions from 
shipping, port activities, rail and nearby large point sources. Where appropriate the relevant 
sector contributions in the NOx background maps were discounted to avoid double counting of 
the sources modelled explicitly. 

 No background NOx measurements were available to calibrate the modelled background. 

5.3.2.4 f-NO2 and calibration 

The supplementary note suggests – ‘If LAs have a number of roadside chemiluminescence monitors 
within their model domain they may wish to run a sensitivity test to examine the possible impact of this 
effect by calibrating for NOx using data from chemiluminescence monitors only (then calibrating for 
NO2 using all monitoring sites)’.

There are only three roadside chemiluminescence monitors in Southampton (one of which was 
excluded from the model verification as there was insufficient traffic model coverage at that location). 
Using only two sites would give very poor coverage when verifying and calibrating a citywide model 
over a very large (~12km domain), and is not therefore considered appropriate for Southampton.  

We consider that the use of a much more comprehensive set of diffusion results, although with 
greater uncertainty in the measured concentrations when compared with automatic analysers, gives a 
much more robust set of model agreement statistics. 

5.3.2.5 Surface roughness length 

The supplementary guidance states that JAQU suggest that LAs model both high and low surface 
roughness sensitivity tests, scaling surface roughness by appropriate amounts (which will vary on a 
case by case basis). 

And: ‘As with other sensitivity tests the focus should be on the baseline and with measures projected 
year modelling, although in this case LAs should strongly consider also running the sensitivity in the 
base year. This is because the surface roughness length will impact on concentrations in the base 
year, therefore could impact on the calibration factors derived in the base year (and applied in the 
projected year).

As described in the AQ2 modelling method report, we have modelled a uniform surface roughness 
across the entire domain representing a typical roughness for a large urban area. 
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We would argue that changing the surface roughness modelled would require re-running and re-
verification of the 2015 baseline model to derive a Road NOx adjustment (model calibration) factor 
that is specific to modelling with that roughness input parameter. To model like for like with the 
updated baseline, all future year scenarios would also need to be re-modelled and the results 
processed and re-presented. We anticipate that this would not significantly change the future year 
modelled concentrations and hence conclusions of the assessment. The level of effort required to do 
this repeat modelling, combined with the current timescale pressures for delivery of the modelling 
evidence base, mean that exploring this sensitivity by re-modelling is not currently considered 
proportionate.  

5.3.2.6 Meteorology

The sensitivity guidance contains some useful information regarding the potential for inter-annual 
variability in meteorological conditions to impact on modelled concentrations.  

‘JAQU has attempted to quantify the potential for meteorologically driven inter-annual variability in 
NO2 concentrations by investigating the impact of applying 3 different years of meteorological data 
from the same site (with all other inputs remaining constant) on NO2 concentrations for a ‘mock’ LA.

The study suggests (though results are not statistically meaningful given that only one ‘mock’ area 
has been considered with 3 years of meteorological data) that inter-annual changes in meteorology 
may not have a large impact on the overall distribution of roadside NO2 concentrations in a local area 
but can have a significant impact for particular road links (as reflected in the considerably higher 
maximum concentration in 2015).’ 

We acknowledge that this study may not be representative of the meteorological datasets used for the 
Southampton study but, assuming it was for a site in England it does indicate that the 2015 
metrological conditions led to poorer dispersion than the other years modelled. A 2015 dataset was 
used for all of the Southampton dispersion modelling so suggests this would be a worst case and so 
modelling with other metrological data sets would be unlikely to increase concentrations further. 

We also note that to conduct a statistically robust sensitivity test of inter-annual variation in 
meteorological conditions would require modelling using multiple annual datasets. We do not currently 
have sufficient time or resources to conduct this repeat modelling, therefore exploring this sensitivity 
in detail by re-modelling multiple times is not currently considered proportionate. 
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6 Conclusions
This feasibility study has carried out a fully updated assessment of air quality in and around 
Southampton in relation to the European limit value for NO2 using the latest data on emission factors 
and traffic activity.  This assessment has been used to establish the extent of any air quality 
compliance issues in Southampton and to assess the options needed to solve these compliance 
problems.  A first full assessment of the baseline air quality and potentially mitigation measures was 
reported in March 2018.  This was further refined for the outline business case (OBC) submission in 
July 2018 and used as the basis of a public consultation of the proposed measures.

This report has provided an overview of the air quality results, in terms of NO2 concentrations, for the 
Southampton study area covering the 2015 base year, 2020 ‘do minimum’ baseline, a package of 
non-charging CAZ measures in 2020 and a city-wide class B charging CAZ in 2020.  The results have 
been provided for the national air quality model (PCM) links and local monitoring locations.

The assessment indicates that under the ‘do minimum’ scenario, which accounts for measures that 
have already been funded and are in the process of implementation, compliance with the NO2 limit 
value will be achieved.  However, when model uncertainty is considered this identifies 5 locations that 
are potentially at risk of exceedance.

The two modelled CAZ scenarios have the impact in addition to the ‘do minimum’ scenario:

 Non-charging CAZ package:  the package of non-charging measures has limited impact on 
concentrations with the maximum reduction being no more than 0.1 µ/m3.  Therefore, it 
makes no difference to the overall results when compared to the ‘do minimum’ scenario.

 City-wide CAZ B: on average this reduces concentrations of NO2 by 6.4%, but this varies from 
link to link ranging from a 2% reduction up to 13% reduction.  This reduces the number of 
links greater than 35 µ/m3, which are potentially at risk of exceedance, in the Southampton 
City boundary from 6 to 2 with one of these being the M27.  Outside of the city boundary on 
the surrounding motorway network the CAZ B reduces the number of links above 35 µ/m3 
from 8 to 6.

However, when assessing future year scenario there will be uncertainty related to the assumptions we 
have made in modelling these scenarios.  The reliability of the assumptions used has been tested 
through sensitivity tests.  The key outcome of these tests is as follows:

 Higher levels of port growth – this increases concentrations by a maximum of 0.5 µg.m-3
 so 

did not have an impact on the final results;
 Lower performance of Euro 6 – setting all light duty vehicles to base Euro 6 standard 

increased concentrations by up to 2 µg.m-3 which pushed one PCM location up to 40 µg.m-3 

and another to just over 35 µg.m-3 in the ‘do minimum’ so increases the risk of an exceedance 
arising in 2020.

 Lower fNO2 by 40% - this significantly reduces concentrations and removes all the locations 
potentially at risk of exceedance in the baseline.

 Lower impact of the non-charging CAZ option – the impact of this option was essentially zero 
so lowering it would not reduce the benefit.

These results indicate that compliance is likely to be achieved in the ‘do minimum scenario, but there 
are residual risks around uncertainty in the modelling and if Euro 6 does not perform as expected.  
Given this outcome measures to manage this risk should be pursued, although implementing a full 
city-wide CAZ B would seem disproportionate in this respect even though it would reduce 
concentrations and consequently the risk of exceedance.  A package of non-charging measures 
would seem more appropriate for managing this risk, although the package of the non-charging 
measures modelled had limited impact.  This suggests further complementary measures should be 
pursued, including measures could reduce emissions from light duty vehicles, to help management 
this risk.
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Appendices
Appendix 1: Southampton updated air quality model verification and adjustment
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Appendix 1: Southampton updated air quality 
model verification and adjustment
Verification of the model involves comparison of the modelled results with any local monitoring data at 
relevant locations; this helps to identify how the model is performing and if any adjustments should be 
applied. The verification process involves checking and refining the model input data to try and reduce 
uncertainties and produce model outputs that are in better agreement with the monitoring results. This 
can be followed by adjustment of the modelled results if required. The LAQM.TG(16) guidance 
recommends making the adjustment to the road contribution of the pollutant only and not the 
background concentration these are combined with.  

The approach outlined in LAQM.TG(16) section 7.508 – 7.534 (also in Box 7.14 and 7.15) has been 
used in this case. All roadside automatic and diffusion tube NO2 measurement sites in Southampton 
have been used for model verification. A single road NOx adjustment factor was derived and used to 
calculate:

 Citywide modelling results at receptor points adjacent to relevant PCM road links
 Citywide 1m resolution NO2 annual mean concentration rasters providing a continuous 

representation of the spatial variation in modelled concentrations. 

The use of a zonal model verification approach was also considered during our analysis of modelled 
vs measured Road NOx; we concluded:  

 There was no clear pattern in the value of road NOx adjustment factors across different zones of 
the city; allocating zones would therefore have been a subjective process. 

 There could be various factors contributing to variable model agreement at individual 
measurement sites across the domain, these include uncertainties or omissions in the modelled 
traffic activity data, uncertainties in estimates of background concentrations, and omission of 
other nearby sources that have not been explicitly modelled e.g. bus stops, car parks etc. When 
modelling at the local scale, we typically model with a consistent background concentration 
across the model domain; and the impact of other sources such as car parks and bus stops can 
be modelled. Including this amount of detail is not however practical when modelling at city scale.  

 Using a zonal approach could be considered relevant when the intention of the modelling is to 
focus on evidence relevant to specific areas or hotspots within the wider model domain e.g. small 
AQMA’s.  Whereby applying a zone specific road NOx adjustment factor may reduce the overall 
average error between measured and modelled concentrations at that location and hence 
increase confidence in the model results and associated conclusions.  However, when 
generating evidence relevant to citywide impacts, applying different road NOx adjustment factors 
across the domain may create sudden step changes in modelled concentrations at the edge of 
each zone.  For the Southampton CAZ assessment this would mean we were unable to produce 
a continuous NO2 annual mean concentration raster for use in the distributional analysis aspect 
of the economics modelling. It may also have led to inconsistencies in the modelled 
concentrations at receptor points adjacent to relevant PCM road links where these were at the 
edge of a (subjectively allocated) verification zone.  

 We have also presented results for future year scenarios using road NOx adjustment factors 
specific to each monitoring site, which could be considered as a zonal verification approach. This 
aims to provide an indication of when it is likely that compliance will be achieved at each 
measurement site even if the required Road NOx adjustment factor is higher than the slope of 
the best fit line across all sites. 
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It is appropriate to verify the performance of the RapidAir model in terms of primary pollutant 
emissions of nitrogen oxides (NOx = NO + NO2). To verify the model, the predicted annual mean 
Road NOx concentrations were compared with concentrations measured at the various monitoring 
sites during 2015. The model output of Road NOx (the total NOx originating from road traffic) was 
compared with measured Road NOx, where the measured Road NOx contribution is calculated as the 
difference between the total NOx and the background NOx value.  Total measured NOx for each 
diffusion tube was calculated from the measured NO2 concentration using the latest version of the 
Defra NOx/NO2 calculator issued for use in the CAZ cities (v5.3). 

The initial comparison of the modelled vs measured Road NOx identified that the model was under-
predicting the Road NOx contribution at most locations. Refinements were subsequently made to the 
model inputs to improve model performance where possible. 

The gradient of the best fit line for the modelled Road NOx contribution vs. measured Road NOx 
contribution was then determined using linear regression and used as a global/domain wide Road 
NOx adjustment factor. This factor was then applied to the modelled Road NOx concentration at each 
discretely modelled receptor point to provide adjusted modelled Road NOx concentrations.  A linear 
regression plot comparing modelled and monitored Road NOx concentrations before and after 
adjustment is presented in Figure A1.

The total annual mean NO2 concentrations were then determined using the NOx/NO2 calculator to 
combine background and adjusted road contribution concentrations.

Some clear outliers were apparent during the model verification process, whereby we unable to refine 
the model inputs sufficiently to achieve acceptable model performance at these locations. There are a 
number of reasons why this could be the case e.g.

 A site located next to a large car park, bus stop, petrol station, or taxi rank that has not been 
explicitly modelled due to unknown activity data. 

 Sites located underneath trees or vegetation i.e. unsuitable locations for diffusion tubes to 
measure NO2 concentrations effectively 

 No traffic model road link included where the NO2 sampler is located, or not all road links 
included e.g. at a junction. 

 Uncertainties in the traffic model outputs.

 Uncertainties in the background maps, and the uncertainties introduced by modelling 
background concentrations over such a wide area at 1km resolution i.e. the mapped 
background concentrations change very suddenly at the edges of each 1km background map 
square. In reality annual average background concentrations would change gradually over an 
urban area. A possible solution to this issue wold be to interpolate the 1km background maps 
to a finer resolution e.g. 200m; this would have the effect of smoothing out the sudden 
changes in background concentrations at the 1km square edges of the background maps  

 A primary NOx adjustment factor (PAdj) of 2.3051 based on model verification excluding the 
outliers discussed above from the 2015 NO2 measurements was applied to all modelled Road 
NOx data prior to calculating an NO2 annual mean.  

A plot comparing modelled and monitored NO2 concentrations before and after adjustment during 
2015 is presented in Figure A2. 
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Figure A1 Comparison of modelled Road NOx Vs Measured Road NOx before and after adjustment (outliers removed)
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Figure A2: Modelled vs. measured NO2 annual mean 2015 (outliers removed )
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Model performance

To evaluate the model performance and uncertainty, the Root Mean Square Error (RMSE) for the 
observed vs predicted NO2 annual mean concentrations was calculated, as detailed in Technical 
Guidance LAQM.TG(16).  The calculated RMSE is presented in Table A3.1. 

In this case the RMSE was calculated at 6.7 µg.m-3. An RMSE was also calculated when clear outliers 
were excluded which reduced the average model error to 4.7 µg.m-3. 

Table A3.1:  Measured and modelled concentrations at receptor locations. The root mean 
square error for the model is also provided. Receptor sites that were identified as outliers are 
highlighted with an *

NO2 monitoring site Measured NO2 annual mean 
concentration 2015 (µg.m-3)

Modelled NO2 annual mean 
concentration 2015 (µg.m-3)

CM1* 32.0 34.6
CM4 42.0 40.7
CM6* 42.0 21.9
N101 44.7 38.7
N102 29.8 22.8
N103 31.7 35.5
N104* 38.4 34.9
N106* 37.9 29.4
N107* 53.7 32.5
N109 37.2 32.5
N113 34.9 29.8
N114 32.8 31.5
N115 36.4 36.8
N116* 38.1 30.8
N118* 34.8 26.7
N120 38.0 35.7
N122 31.5 35.8
N123 32.8 30.6
N124 37.3 37.7
N125 35.3 37.8
N126 32.8 32.0
N129 28.8 36.4
N130* 44.8 37.6
N131 37.9 37.6
N133 30.7 29.8
N134 37.6 34.7
N135* 31.4 25.3
N136* 31.1 28.0
N138 43.8 38.5
N140 49.6 44.1
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NO2 monitoring site Measured NO2 annual mean 
concentration 2015 (µg.m-3)

Modelled NO2 annual mean 
concentration 2015 (µg.m-3)

N141 30.5 35.5
N143 34.4 33.6
N144 31.8 46.2
N146 28.7 42.0
N149 32.5 24.8
N151 37.4 36.8
N152* 49.1 33.2
N153* 31.2 28.8
N154 32.9 27.0
N157 27.8 27.3
N158* 36.8 22.9
N159* 25.9 20.1
N160 32.6 31.2
N161* 32.5 27.6
N162* 37.7 30.5
N163 27.8 26.4
N164 32.3 32.1
N165 32.3 29.2
N166 38.1 37.0
N167 33.5 32.0
N168 36.4 32.2
N169 40.6 38.7
N172 42.9 38.3
N173 27.3 32.9
N174 37.6 34.0
N175 38.0 36.1
N176 38.0 36.9
N177 36.7 40.2
N178 25.9 25.5

RMSE (all sites) 6.7
RMSE (excluding clear outliers) 4.7
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Air Quality Tracker Table
Version: 3

Date: 9/2/18

Ref Requirement Approach
Air Quality model specification
Model selection

1.1.1 Details of air quality dispersion model to be 
used

RapidAir has been used for the study- this is Ricardo’s proprietary modelling system developed for 
urban air pollution assessment. The model is based on convolution of an emissions grid with 
dispersion kernels derived from the USEPA AERMOD1 model. The physical parameterisation 
(release height, initial plume depth and area source configuration) closely follows guidance 
provided by the USEPA in their statutory road transport dispersion modelling guidance2. AERMOD 
provides the algorithms which govern the dispersion of the emissions and is an accepted 
international model for road traffic studies (it is one of only two mandated models in the US and is 
widely used overseas for this application). The combination of an internationally recognised model 
code and careful parameterisation matching international best practice makes RapidAir fit for 
purpose for this study. The model produces high resolution concentration fields at the city scale (1 
to 3m scale) so is ideal for spatially detailed compliance modelling. 

1.1.2 Canyon effects included? Yes. The model includes a canyon treatment based on the USEPA ‘Stanford’ model3. The canyon 
model algorithms are essentially the same as those recommended by the European Environment 
Agency for modelling canyons in compliance assessment4. Our model has terms to deal with 
canyon height, width, vehicle length, receptor height, emission strength, wind speed and direction 
(taken from the same met record as the main RapidAir model). Further details given in section 3 of 
the AQ2 methodology report.

1 https://www3.epa.gov/ttn/scram/dispersion_prefrec.htm#aermod 
2 https://www.epa.gov/state-and-local-transportation/project-level-conformity-and-hot-spot-analyses 
3 USEPA., Estimating Mobile Source Pollutants in Microscale Exposure Situations, EPA-460/3-81-021
4 http://www.eea.europa.eu/publications/TEC11a/page014.html 
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1.1.3 Gradient effects included? Further to the update/clarification of the gradient method in TG16 we confirm that we have 
applied the gradient impact to all pre Euro VI HGVs in the emissions processing step.  In order to do 
this, we will carry out a GIS gradient analysis of our modelling domain to identify any road links 
with gradients greater 2.5%.  The gradient adjustment will then be applied to the proportion pre 
Euro VI HGV movements on identified links.

Air Quality model domain 
1.2.1 Please provide a map showing model 

domain in relation to exceedance locations 
identified in PCM model

See Figure 4 to 6 in AQ2 report for model domain in relation to all PCM links in the area.  

1.2.2 Locally identified exceedance locations 
included?

Yes, the high resolution nature of RapidAir and its inclusion of street canyons will make the model 
outputs naturally align with hotspots/exceedance locations. See Figure 6 in AQ2 report for model 
domain and location of AQMAs

1.2.3 Domain includes displacement routes? Yes. See description of model in main report and relationship between proposed traffic model and 
modelling domain in Error! Reference source not found. in AQ2 report

Air Quality model receptor locations
1.3.1 Details of receptor grid size For the Southampton domain (which is reasonably small) we have set RapidAir to model down to 

1m. The model can comfortably deal with about 500 million locations which provides for over 
20,000 cells in the x and y axes. So we can model 20km x 20km at 1m resolution which covers the 
Southampton domain. The canyon model is set to the same resolution as the grid model so that 
they align perfectly spatially.  See section 3 of AQ 2 report for further details

1.3.2 Details of receptors at monitoring site 
locations

Southampton has a wide network of monitoring locations comprising a mix of passive and active 
sampling. RapidAir run time is not sensitive to the number of receptors so all available monitoring 
locations will be included.

See also Figure 7 in main report for location of monitoring sites in relation to modelling domain
1.3.3 Details of receptors at exceedance locations 

identified in PCM model (include distance 
from kerb and height above ground level)

For comparison with PCM model results, annual mean concentrations at the roadside exceedance 
locations identified in the PCM model can be extracted from the RapidAir dispersion model results 
and presented as a separate model output file. These receptor locations will be at a distance of 4m 
from the kerb and 2m height. 
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1.3.4 Details of receptors at locally identified 
exceedance locations, if any

Southampton has several AQMAs all of which contain numerous residential receptors. RapidAir, by 
virtue of its very high resolution outputs, will produce estimates for every single residential 
property in Southampton, so any receptors at exceedance locations will naturally be included. Also 
see Figure 6 for model domain and AQMAs. The modelling resolution provided by RapidAir will 
allow us to provide results in the AQMA areas at a distance of 4m from the kerb and 2m height.

1.3.5 Methods to be used to assign subset of 
receptors for AQD assessment requirements

Annex III of the AQD specifies that macroscale siting of sampling points should be representative of 
air quality for a street segment of no less than 100 m length at traffic-orientated sites.  To provide 
results relevant to this requirement, for roadside locations where there is public access and the 
directive applies; road links with exceedances of the NO2 annual mean objective stretching over 
link lengths of 100m or greater can be presented as a separate GIS layer of model results. 

Annex III of the AQD also specifies that microscale sampling should be at least 25 m from the edge 
of major junctions.  When reporting model results relevant to compliance with the AQD, locations 
up to 25m from the edge of major junctions in the model domain will therefore be excluded. 

Base Year modelling
General

2.1.1 Base year to be used The modelling base year is 2015 in line with the latest traffic and air quality data and the base year 
of the proposed transport model.

2.1.2 Details of Meteorological data to be used We have used surface meteorological data from Southampton Airport processed in house using 
our own meteorological data management system. Our RapidAir model also takes account of 
upper air data which is used to determine the strength of turbulent mixing in the lower 
atmosphere- we will derive this from the closest radiosonde site and process in the USEPA AERMET 
model. We will utilise data filling where necessary following USEPA guidance which sets out the 
preferred hierarchy of routines to account for gaps (persistence, interpolation, substitution). Our 
modelling will be supplied with full meteorological discussion and if required we can supply the 
computer code used to process the data and details of any data filling that was required.

Traffic input data
2.2.1 Source of traffic activity data The key source of traffic data is the Sub-Regional Transport Model (SRTM) for Southampton, 

Portsmouth and South Hampshire.  Details of this are provided in section 4 of the AQ2 report.

The transport model data will be complemented by local traffic counts, ANPR data and traffic 
master data in the base year.  This is described in detail in section 4 of the AQ2 report
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2.2.2 Vehicle types explicitly included in air quality 
emissions and concentrations modelling

The core vehicle categories are cars, taxis, LGVs, rigid HGVs. Artic HGVs and buses.  The standard 
Euro and technology categories will be used in line with COPERT 5.  Details in section 4 of the AQ2 
report.

2.2.3 Details of representation of road locations 
(achieved through use of a georeferenced 
transport model or another approach?)

See Figure 4 in AQ2 report for map of transport model road network.  All modelling links are 
snapped to the OS ITN road network for the best spatial representation.

2.2.4 Source of vehicle fleet composition 
information (local/EFT)

Detailed fleet composition data are derived from an ANPR survey.  This will be complemented by 
local count data and NAEI fleet data as necessary.  We are still awaiting the final ANPR data to 
assess this in detail.

2.2.5 Source of vehicle speed information Traffic speeds are taken from the traffic master data set for the base year and will be adjusted for 
future years in relation to changes in link travel times from the transport model.  This is described 
in section 4.3 of the AQ2 report

NOx/NO2 emissions assumptions
2.3.1 Source of emission factors for NOx COPERT 5 data either in the form of an update EFT or with JAQU’s agreement our in-house 

emission calculation tool RapidEms which is fully compatible with COPERT 5.

2.3.2 Source of primary NO2 emission fractions (f-
NO2)

Defra f-NO2 fractions which we understand will be released in time to support this work. See also 
section 4.3 in the AQ2 report.

2.3.3 Details of method used to calculate 
projections for f-NO2

See section 4.3 in AQ2 report

2.3.4 Details of methods to be used to calculate 
NO2 concentrations from NOx 
concentrations 

The Defra NOx:NO2 model has been used. See section 4.3 in AQ2 for details.

Non-road transport modelling
2.4.1 Details of modelling for non-road transport 

sources 
Three key local background sources will be modelled explicitly:

 Vessel and port activity at the port of Southampton
 The Marchwood incinerator
 The Marchwood power station

Details of these are provided in section 4.4 and Appendix 1 of the AQ2 report.
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Measurement data for model calibration
2.5.1 Details of the date, locations and type of 

monitoring data (automatic and/or diffusion 
tubes) used for the model calibration

Air quality monitoring data collected by Southampton City Council for 2015.   See Figure 7 in AQ2 
for location and type of monitoring points.

Projections modelling
Baseline projections modelling

3.1.1 Years to be modelled (to include 2020; 
please include explanation for any additional 
years)

Modelling years are:
 2019 – as an interim year between the base year and the implementation year of 2020. This 

year was chosen as it aligns with the first forecast year in the traffic model.
 2020 – CAZ implementation year

See section 1.3 in AQ2 for full details.
3.1.2 Details of method for projected vehicle fleet 

composition
See section 4.3 for base year fleet data
See section 5.1 for forecast fleet data

3.1.3 Details of method for projected vehicle 
activity 

Future vehicle traffic will be derived from the transport model described in section 5.

3.1.4 Impact of RDE included? This is included only in relation to the COPERT emissions data.  
With measures projections modelling

3.2.1 Years to be modelled 2020 as described in section 1.3 in AQ2 report

3.2.2 Details of method for projected vehicle fleet 
composition

The fleet composition has been assessed separately for complaint and non-compliant vehicles.  See 
section 5 in AQ2 report.

3.2.3 Details of method for projected vehicle 
activity

Projected vehicle traffic is done by the traffic model.  Within the traffic model the vehicle matrices 
will be split between complaint and non-complaint vehicles so that the behaviours of these groups 
will be modelled separately.  The details of this is provided in transport methodology report.
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Joint Air Quality Unit of Defra and DfT (JAQU)
 Local Plan Transport Modelling Tracking Table (T1)                                                                                     v1 -  7 Feb 18
Updated comments in red

Re
f

Requirement LA (SYSTRA to fill in?) JAQU Review

Transport model specification : Model 
Selection
Present year validation if the model is 
more than 5 years old (e.g. ANPR, journey 
times etc.).

2015 Base year, with 2015 counts and journey time 
data.

The coverage of the transport model 
should be robust enough to capture if any 
route choice will be impacted due to the 
proposed measures

Good coverage. Covers the City in detail and includes 
M27  and skeleton network beyond for any strategic 
rerouting, 

Validation should be based on 
comparison between observed (i.e. from 
ANPR data) and modelled vehicle 
composition, flows (on links and across 
screenlines/cordons), traffic pattern and 
journey time within the key study area 
(WebTAG Unit M3.11). 

Good screenline and journey time validation. 
Matrices built from observed OD data as well as 
synthetic data (although old 2010/2011, but uplifted.
The screenline calibration indicates strategic 
movements are well validated.
Individual count calibration is much weaker.

For light and heavy goods vehicles, 
validation will need to be reported for 
short screenlines using grouped counts to 
ensure a larger sample size.

Done for all vehicles and cars 
separately, but not for HGVs and 
LGVs separately.

LGV and HGV results not reported

1 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/427124/webtag-tag-unit-m3-1-highway-assignment-modelling.pdf 
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The assignment convergence meets 
WebTAG convergence criteria (WebTAG 
unit M3.1, section 3.3, Convergence 
Measures and Acceptable Values)

Model forecasting report now 
provided alongside AAS

Yes – converges (future year not reported, but 
reasonable to assume that it will)

Vehicle disaggregation: the transport 
model must split modes (e.g. HGV, LGV) 
to provide capability to distinguish 
between compliant and non-compliant 
vehicles under projection scenarios which 
include a Clean Air Zone.

Demand split into
• Car employer’s business 
• Car other 
• HGV 
• LGV 
Broken into compliant/ non-compliant for forecasting
Taxis a fixed proportion based on ANPR surveys (applied 
by area i.e. higher proportions in the City Centre.
Buses also modelled.

If modelling does not fully meet above 
requirements in the key study area, 
please provide mitigation 
measures/implications.

CAZ B results report provided as 
Annex to AQ3.

Model forecasting report now 
provided alongside AAS

Need to provide additional information for a CAZ 
focused validation report  for example reporting on 
(mentioned by Jiao):

 LGV/ HGV calibration
 does weak link validation affect the AQ 

modelling
 Focus on key areas relevant to CAZ testing 
 Any caveats etc.

Overall model assessment
Base model fit 
Model calibration/ validation Looks good, just need to add missing reporting
Present year validation (if relevant)
Transport model forecasting 
methodology
Baseline forecast (demand growth 
assumption as per WebTAG guidance) 

Details of what’s included in 
baseline forecast provided in T3

Need a forecasting report with assumptions listed, but 
would expect it to be reasonable:
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including the review of committed 
schemes and local development plan. 

“Known developments and committed (funded) 
highway schemes are included within the models’ 
Reference Case scenarios (2019, 2026, 2031 and 2036) 
to provide a representation of future year transport 
supply and demand.” 

An uncertainty log providing a clear 
description of the planning status of local 
developments.

Model forecasting report now 
provided alongside AAS

Need a forecasting report with assumptions.

Description of the future year transport 
supply assumptions (i.e. planned road 
networks examined for the baseline, core 
scenario and variant scenarios)

Model forecasting report now 
provided alongside AAS

Yes is described Included in Table 5 in report, no 
discussion of certainty

Description of the travel cost assumptions 
as per WebTAG guidance (e.g. fuel costs, 
PT fares, parking).   

Model forecasting report now 
provided alongside AAS

No forecasting report – but would be confident is has 
reasonable assumptions

Description on the proposed CAZ charging 
options, if relevant, and how the options 
are modelled in transport models (e.g. 
timeframes, eligibility etc.)

Assumptions covered in the AQ3 
report and CAZ B results report 
provided as Annex to AQ3.

“The CAZ scheme is assumed to be a ‘within cordon 
charge’ the same as the London ULEZ as opposed to a 
charge for crossing the zone boundary.”
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JAQU’s assumptions for the behavioural responses of 
vehicle owners to the CAZ charges will be 
applied. When modelling the CAZ in Southampton the 
ULEZ charge will be used so that consistency is 
maintained with the JAQU behavioural response data.  
This is currently £12.50 for cars and vans, and £100 for 
HGVs and buses and coaches.   
No mention of mode shift below 
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Description of forecasted vehicle 
composition assumptions, if deviating 
from EFT assumptions

In line with JAQu guidance:
“a local fuel type and Euro class distribution has been 
projected forward from the local ANPR results to 
provide Euro class distributions for each of the future 
modelling years.  This project has been carried out in 
line with the draft methodology provided by JAQU.  This 
has been done by deriving future scaling factors from 
the national NAEI data, applying these to the local ANPR 
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results and then normalising to 100%.  This gives an 
evolution of the local fleet that is slightly behind the 
national fleet. “

What and how to interpret and 
implement CAZ non-compliant user 
behaviour change, if relevant:
replacing vehicle for compliance,
avoiding zone,
cancelling journeys,
mode shift and  
other

See above

Outline of methodology for non-
compliant user behaviour research, if 
undertaken.

Using JAQU assumption – should comment on to what 
extent this is applicable/ acceptable for Southampton. 
Also how would you test different levels.

Describe how the transport modelling 
implications are fed into the air quality 
modelling (e.g. speed, congestion etc.)

Sensible methodology :
• AADT flows for future baseline years will be provided 
from the SYSTRA sub-regional traffic model. 
• Projected fleet split (vehicle type): All future year 
scenarios will have the 4 core vehicle category fleet 
splits provided from the traffic model

 Car, 
 LGV,
 HGV

o Rigid
o Arctic

  Bus/ Coach 
• Projected fuel type and Euro class distribution 
descreibed above 
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• Future year scenarios average vehicle speed data: 
Average link speeds for all future year scenarios will be 
calculated by adjusting the observed baseline speed 
data (Traffic Master) by the ratio of the 2015 baseline 
vs future baseline journey times calculated by the traffic 
model 
• Projected vehicle NOx emission rates will be 
calculated using the latest COPERT v5 NOx emission 
functions applied to the projected average flows, fleet 
and vehicle age composition for each future baseline 
year being modelled.  

Overall forecasting methodology 
assessment
Forecasting assumptions Needs more details, but seems to be sensible in line 

with WebTAG, JAQU guidance.
Policy options and the implementation in 
the model.

All responses modelled, should comment on use of 
JAQU assumptions for behaviour change and its 
applicability to Southampton conditions. What happens 
if charges are different than ULEZ.
Only options modelled are focused on upgrading the 
fleet, modelled in the AQ model.

Modelling Non-compliant vehicles 
behaviour change.

See above

Final Transport Modelling
The detailed vehicle fleet composition for 
each policy scenario and the baseline 
(broken down by vehicle type and Euro 
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standard) so that changes to the fleet are 
clear.
Details of modelling methodology
Forecast assumptions: demand growth, 
network changes and transport costs 
growth
Baseline forecast
Scenario testing (policy options)
What and how to implement transport 
modelling forecast to air quality modelling
Impact analysis and key findings
Overall forecasting assessment
Forecast assumptions
Policy option modelling
Impact analysis and further application to 
AQ modelling

JAQU review 
Green – Accepted – Information meets requirement 
Grey – Accepted - Information meets requirement and JAQU to provide assistance in meeting requirement
Yellow – Requires further information or a response to a question to be provided either in the table or in the report
Red – Information provided does not meet the requirement
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1. INTRODUCTION 

1.1.1 SYSTRA was commissioned, as part of a wider team, to support Solent Transport with the 
development and application of a Sub-Regional Transport Model Suite (SRTM) for this 
nationally important area.  The model was originally developed with a 2010 base year and 
has now been updated to a 2015 base year. 

1.1.2 This Working Paper describes the development, calibration and validation of the Road 
Traffic Model (RTM) within the SRTM 

1.2 Report Structure  

1.2.1 In addition to confirmation of methodologies, the purpose of this Working Paper is to 
demonstrate the quality of the base year (2015) assignment model in terms of how closely 
it reproduces a set of observations.   

1.2.2 The Working Paper can be regarded as having two parts, the first being Chapters 1-7 which 
deal with the context and methodologies and the second being Chapters 8-10 which focus 
on base year model outcomes.  Chapters 8-10 include actions undertaken and results of 
model calibration and validation.  The chapters are as follows: 

 Chapter 2: Proposed Uses of the Model and Key Model Design Considerations; 
 Chapter 3: Model Standards; 
 Chapter 4: Key Features of the Model; 
 Chapter 5: Calibration and Validation Data; 
 Chapter 6: Network Development 
 Chapter 7: Trip Matrix Development; 
 Chapter 8: Network Calibration and Validation; 
 Chapter 9: Assignment Calibration and Validation; 
 Chapter 10: Summary of Model Development and Fitness for Purpose; 
 Appendices 
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2. PROPOSED USES OF THE MODEL  

2.1 Proposed Uses of the Model: Scenarios to be Forecast and Interventions to be 
Tested 

2.1.1 The SRTM will be used to support a wide-ranging set of interventions across the Solent sub-
region, and is specifically required to be capable of: 

 forecasting changes in travel demand, road traffic, public transport patronage and active 
mode use over time as a result changing economic conditions, land-use policies and 
development, and transport improvement and interventions; 

 testing the impacts of land-use and transport policies and strategies within a relatively 
short model run time; and 

 testing the impacts of individual transport interventions in the increased detail necessary 
for preparing submissions for inclusion in funding programmes within practical (but 
probably longer) run times. 

2.1.2 As the lead contractor SYSTRA  takes overall responsibility for the RTM documented in this 
Working Paper, the models listed in the Foreword, and the associated project deliverables. 

 

2.2 Context and Scope 

2.2.1 SRTM is a suite of linked models comprising the following components as shown in Figure 1: 

 the Main Demand Model (MDM) which predicts when (time of day), where (destination 
choice) and how (choice of mode) journeys are made; 

 the Gateway Demand Model (GDM) which predicts demand for travel from ports and 
airports; 

 the Road Traffic Model (RTM) which determines the routes taken by vehicles through the 
road network and journey times, accounting for congestion; 

 the Public Transport Model (PTM) which determines routes and services chosen by public 
transport passengers; and 

 an associated Local Economic Impact Model (LEIM) which uses inputs including transport 
costs to forecast the quantum and location of households, populations and jobs. 
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Figure 1. Solent Sub-Regional Transport Model 

 

2.2.2 The RTM has been developed to represent the base year demand, route choices and costs on the 
highway network.  In terms of future scenarios, it will represent the network impacts of different 
policy and infrastructure interventions. 

2.2.3 It is important that the RTM includes the ability to model traffic behaviour at junctions, including 
flow metering downstream from bottlenecks as well as blocking-back through upstream 
junctions.  As such SATURN was selected as the most appropriate software package to use.  
SATURN is perhaps the most commonly used highway modelling software in the UK, benefiting 
from a large user base, customer support and regular maintenance, and has been used 
successfully for many applications since its first release in 1981. 
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3. MODEL STANDARDS 

3.1 Introduction 

3.1.1 This chapter describes the criteria and acceptability guidelines against which the base year 
model will be assessed in Chapter 8 (Trip Matrix Calibration and Validation) and Chapter 
9 (Assignment Calibration and Validation).  The aim for the RTM is to achieve the 
validation criteria and acceptability guidelines set out in WebTAG Unit M3-1 
https://www.gov.uk/government/publications/webtag-tag-unit-m3-1-highway-
assignment-modelling 

3.1.2 Whilst the Department for Transport requires that road traffic assignment models be 
validated against these standards, it does recognise that some relaxation of these 
acceptability guidelines may be appropriate for large scale models.   

3.2 Validation Criteria and Acceptability Guidelines 

3.2.1 Validation simply involves comparing modelled and observed data.  Any adjustments to 
the model intended to reduce the differences between the modelled and observed data 
are regarded as calibration. 

3.2.2 The differences between modelled and observed data are quantified (using some 
measures) and then assessed using some criteria.  The acceptability of the proportion of 
instances where the criteria are met is then assessed. 

3.2.3 The validation of a highway assignment model includes comparisons of the following: 

 assigned flows and counts totalled for each screenline or cordon, as a check on the 
quality of the trip matrices; 

 assigned flows and counts on individual links as a check on the quality of the 
assignment; and 

 modelled and observed journey times along routes, as a check on the quality of the 
network and the assignment. 

3.2.4 For trip matrix validation, the measure used is: the absolute differences between 
modelled flows and counts. 

3.2.5 For link flow validation, the measures used are: 

 the absolute differences between modelled flows and counts; and 
 the GEH statistic which is a form of the Chi-squared statistic that incorporates both 

relative and absolute errors, and is defined as follows: 
 

))(5.0(

)( 2

CM

CM
GEH




  

 
  where:   
  M is the modelled flow; and 
  C is the observed flow. 
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3.2.6 For journey time validation, the measure used is: the percentage difference between 
modelled and observed journey times, subject to an absolute maximum difference. 

3.2.7 The validation criteria and acceptability guidelines for each of these measures are as 
follows. 
 
Trip Matrix Validation 

3.2.8 Comparisons at screenline level provide information on the quality of the trip matrices.  
The validation criterion and acceptability guideline for screenline flows are defined in 
Table 1 (from TAG Unit 3-1).  Screenline Flow Validation Criterion and Acceptability 
Guideline. 

Table 1. Screenline Flow Validation Criterion and Acceptability Guideline 

CRITERIA 
DMRB ACCEPTABILITY 

GUIDELINE 

Differences between modelled flows and counts should be less than 5% of the 

counts 

All or nearly all 

screenlines 

3.2.9 With regard to screenline validation, the following should be noted: 

 screenlines should normally be made up of more than 5 links; for screenlines of 
fewer links, the acceptability guideline may be relaxed pro rata between 5% for 5 
links and 15% for 1 link; 

 the comparisons for screenlines containing high flow routes such as motorways 
should be presented both including and excluding such routes; 

 the comparisons should be presented separately for (a) roadside interview 
screenlines; (b) the other screenlines used as constraints in matrix estimation 
(excluding the roadside interview screenlines even though they have been used as 
constraints in matrix estimation); and (c) screenlines used for independent 
validation;  

 the comparisons should be presented by vehicle type (preferably cars, light goods 
vehicles and other goods vehicles); and 

 the comparisons should be presented separately for each modelled period or hour.   
 
Link Flow Validation 

3.2.10 The validation criteria and acceptability guidelines for link flows are defined in Table 2. 
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Table 2. Link Flow Validation Criteria and Acceptability Guidelines 

CRITERIA 
DMRB ACCEPTABILITY 

GUIDELINE 

Individual flows within 15% of counts for flows from 700-2700 veh/h > 85% of cases 

Individual flows within 100 veh/h of counts for flows less than 700veh/h > 85% of cases 

Individual flows within 400 veh/h of counts for flows more than 2700 veh/h > 85% of cases 

GEH < 5 for individual flows > 85% of cases 

3.2.11 With regard to flow validation, the following should be noted: 

 the comparisons should be presented for cars and all vehicles but not for light and 
other goods vehicles unless sufficiently accurate link counts have been obtained; 
and 

 the comparisons should be presented separately for each modelled period or hour. 
 
Journey Time Validation 

3.2.12 The validation criterion and acceptability guideline for journey times are defined in  Table 
3. 

Table 3. Journey Time Validation Criteria and Acceptability Guideline 

CRITERIA 
DMRB ACCEPTABILITY 

GUIDELINE 

Modelled times along routes should be within 15% of surveyed times (or 1 

minute, if higher) 
> 85% of routes 

3.2.13 With regard to the journey time validation, the comparisons should be presented 
separately for each modelled period or hour. 
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3.3 Convergence Criteria and Standards 

3.3.1 WebTAG Unit M3-1 states that before the results of any traffic assignment are used to 
influence decisions, the stability (or degree of convergence) of the assignment must be 
confirmed at the appropriate level.  The importance of achieving convergence is related 
to the need to provide stable, consistent and robust model results.  When the model 
outputs are being used to compare development or infrastructure options, it is important 
to be able to distinguish differences due to the scheme from those associated with 
different degrees of convergence, i.e.  model ‘noise’.   

3.3.2 As recommended in WebTAG Unit M3-1 SATURN provides the ability to monitor and 
control stopping criteria using the ‘%GAP’ statistic which is controlled in SATURN by the 
parameter ‘STPGAP’.  This is the difference between the costs along the chosen routes 
and those along the minimum cost routes, summed across the whole network, and 
expressed as a percentage of the minimum costs.  Section 9.4 provides more detail on the 
parameters used to control and monitor convergence. 

3.3.3 Table 4 summarises the most appropriate convergence measures and the values generally 
considered acceptable for use in establishing a base model.  Tighter levels of convergence 
may be required for option testing.  To ensure that, during the development of the base 
year model, reasonable levels of assignment convergence are achieved, WebTAG Unit 
M3-1 states a target %GAP value of 0.1% is used – that is, sufficient iterations are carried 
out to achieve a %GAP of 0.1% or less on four consecutive assignment loops. 

Table 4. Summary of Convergence Measures and Base Model Acceptable Values 

MEASURE OF CONVERGENCE BASE MODEL ACCEPTABLE VALUES 

Delta and %GAP 
Less than 0.1% or at least stable with convergence fully 
documented and all other criteria met 

Percentage of links with flow change (P)<1% Four consecutive iterations greater than 98% 

Percentage of links with cost change (P2)<1% Four consecutive iterations greater than 98% 
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4. KEY FEATURES OF THE MODEL 

4.1 Introduction 

4.1.1 This chapter summarises the features of the RTM and includes the following sections: 

 Geographic scope; 
 Zoning system; 
 Network structure; 
 Centroid connectors; 
 Time periods; 
 Modelled years; 
 User classes; 
 Assignment methodology; 
 Generalised cost formulations and parameter values; and 
 Junction modelling and speed/flow relationships. 

4.2 Geographic Scope 

4.2.1 The modelled area of the RTM is sub-divided into four regions which differ by zone 
aggregation and modelling detail, as follows: 

 Core Fully Modelled Area (detailed zoning); 
 Marginal Fully Modelled Area (normally based on MSOAs); 
 Buffer Area (zones based on Districts); and 
 External (zones based on Districts and Counties). 

4.2.2 Figure 2 shows the four regions of the study area.  The core fully modelled area has the 
finest level of zone detail and a junction modelled (simulation) network representation in 
the RTM. 

4.2.3 The core fully modelled area is defined by the Transport for South Hampshire boundary.   
This is the area which has the finest level of detail in the zoning and, for the RTM, a 
simulation network representation 
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Figure 2. Study Area of the RTM 
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4.3 Zoning System 

4.3.1 The choice of zone system dictates the level of spatial resolution of the models and hence 
the ability of the models to realistically represent the transport situation.  Current 
guidance states that in the ‘internal’ area zone boundaries should seek to take account of 
the following: 

 natural barriers (rivers, railways, motorways or other major roads); 
 areas of similar land use that have clearly identifiable and unambiguous points of 

access onto the road network included in the model; 
 existing zone boundaries, where an existing model is being used as the basis for the 

new model; 
 administrative and planning data boundaries (wards, parishes, Census Output 

Areas); 
 the location of the main parking areas, where town centres are included in the 

model; and 
 the need for internal screenlines for trip matrix validation. 

4.3.2 Within this study the zoning must also satisfy the requirements of all of the models within 
the model suite.   

4.3.3 Table 5 shows the various zone system requirements for each of the models.   

Table 5. Model Suite Zone System Requirements 

MODEL REQUIREMENT 

MDM & LEIM 

Land use characteristics for ensuring zones contain similar land use  

Known future development sites are not given their own exclusive zones.  Instead 
zone numbers have been reserved for that purpose in future year modelling   

RTM 

Highway access can be realistically modelled 

RSI enclosure boundaries (RTM) and highway screenlines must be respected 

PTM 

Walk access/egress must be modelled in enough detail to ensure true differential 
between public transport and highway 

Bus stop catchments, bus stop ‘clusters’, bus corridors and fare zones must be taken 
into account 

Public transport screenlines must be respected 

GDM 
The GDM will work at the (air/sea) port level at one end of port-terminating trips but 
the different network access points for “gateway traffic” will be defined as zones 
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4.3.4 The SRTM zone system uses 2011 Census Output Areas (COAs) as building blocks in the 
fully modelled area.  Elsewhere, the zone system uses aggregations of Census Wards.  
Consistency with other existing models such as the Solent Strategic Transport Model 
(SSTM) and the Portsmouth Western Corridor Study (PWCS) model has also been 
incorporated as required.  In the fully modelled area, disaggregation was used to ensure 
that no zones have more than 400 highway trip origins or destinations per hour in the 
base year 

4.3.5 Figure 3 shows the SRTM zone system around the study area. 

Figure 3. SRTM Zone system around the Study Area 
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4.4 Network Structure 

4.4.1 As discussed above, the study area of the RTM is broken down into the Core and Marginal 
Fully Modelled Areas, the Buffer Area and the External Area.  These areas are represented 
by three levels of network detail, as shown in Table 6. 

Table 6. RTM Network detail 

NETWORK TYPE MODEL AREA MODELLING DESCRIPTION 

Simulation 
network  

Cored Fully 
Modelled Area 

Junction capacity restraints are explicitly modelled for 
priority junctions, roundabouts, and signalised 
junctions considering the interaction of different 
movements 

Speed/flow 
network 

Marginal Fully 
Modelled Area 

Capacity restraint is based on flow delay curves, where 
increased flows on a particular link result in increased 
travel times along that link 

Fixed speed  
Buffer Area 
External Area 

Fixed speeds are modelled along each link 

4.4.2 The core fully modelled area of the traffic model includes all Motorways, A roads, B roads 
and minor roads and other roads considered to carry high volumes of traffic.  The 2004 
base year SATURN Solent Strategic Transport Model (SSTM) and the Portsmouth Western 
Corridor Strategy Model (PWCM) were used to assess which minor roads have sufficiently 
high volumes of traffic to warrant inclusion using the professional judgment of the project 
team.  In addition, all bus routes were added to the RTM to facilitate interface with the 
PTM and Demand Model.  Furthermore, the network and zone connectors were modified, 
as appropriate, following a Client Steering Group review. 

4.4.3 The marginal fully modelled area includes all motorways, A roads and B roads along 
strategic routes. 

4.4.4 The buffer area includes all motorways and A roads along strategic routes. 

4.4.5 The external area is a skeletal network, covering main routes into the sub-region.  It 
includes only Motorways and major A roads. 

4.4.6 The network representation of the RTM has been defined in such a way to ensure smooth 
transition of network representation from simulation to speed/flow relationships, and 
speed/flow relationships to fixed speed 

4.5 Time Periods and Years 

4.5.1 Three weekday periods are modelled in the RTM: 

 AM peak; 
 Inter peak; and 
 PM peak. 
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4.5.2 These three periods cover a 12 hour period and allow the relative differentials in travel 
cost to be represented.  The periods are defined in Table 7. 

Table 7. Time Period Definitions 

PERIOD 
FULL PERIOD FOR DEMAND 
MODEL 

RTM ASSIGNMENT PERIOD 

AM peak  07:00-10:00 Peak hour (factored from period) 

Inter peak 10:00-16:00 Average hour from full period 

PM peak  16:00-19:00 Peak hour (factored from period) 

4.5.3 The RTM is based on demand levels for one-hour periods, based on the distributions of 
the broader period.  For the inter peak this is an average hour whilst the AM and PM peak 
periods are represented by the peak hours.  AM and PM peak matrices have been 
obtained from the period matrices, by applying peak hour factors which have been 
calculated from an analysis of count data.  The peak hour factors are shown in Table 8 
below. 

Table 8. Peak Hour Factors 

 AM PEAK INTER PEAK PM PEAK 

Period to 1 Hr Factor 0.405 0.167 0.368 

4.5.4 In line with the Main Demand Model the RTM has a base year of 2015, and forecast years 
of 2019, 2026 and 2036.  In addition LEIM provides forecasts through to 2041. 

4.6 User Classes 

4.6.1 The user classes for the RTM are based on the MDM trip purpose segments.  The trip 
purpose segments are aggregated based on differentials in users’ value of time (VoT) and 
differentials in vehicle operating cost (VoC).  The RTM has the following assignment user 
classes: 

 Car - Employer’s Business; 
 Car - Other; 
 LGVs; and 
 OGVs. 

4.6.2 Travellers in the employer’s business class have a higher value of time than in the other 
classes, which needs to be retained in the assignment model. 

4.6.3 The ’Other’ user class includes all car trips with purposes of commuting, shopping, 
education, leisure, personal business.  These have been combined because the VoT:VoC 
relationship is considered to be sufficiently similar to not warrant the additional run times 
introduced by separate assignment segments. 
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4.6.4 Separate demand segments have been defined to represent LGV and OGV trips due to the 
assumed insensitivity of these types of trips to changes in travel cost, and also due to the 
differential in both their vehicle operation costs and users’ value of time.   

4.7 Assignment Methodology 

4.7.1 The deterministic user equilibrium method implemented in the SATURN software is used.  
This assumes that users have perfect knowledge of the time taken to pass through the 
network from their origin to destination. 

4.8 Junction Modelling and Speed/Flow Relationships 

4.8.1 In models of congested areas, capacity restraint should be applied by the use of either: 

 link-based speed/flow or flow/delay relationships; or 
 flow/delay modelling of junctions. 

4.8.2 The Core Fully Modelled Area contains the highest level of detail within the model and, 
hence, this is the area within which all significant junctions are modelled in detail 
(simulated). 

4.8.3 Within the Marginal Fully Modelled Area capacity restraint is based on flow delay curves, 
where increased flows on a particular link result in increased travel times along that link. 

4.8.4 Junction modelling is required where junction capacities have a significant impact on 
drivers' route choice, and where delays are not adequately represented by speed/flow 
relationships applied to network links.  Care has been taken to specify realistic capacities 
throughout the Fully Modelled Area and in the choice of turning movements for which it 
is necessary to specify individual turn capacities.  In selecting the Fully Modelled Area, the 
need for continuity and consistency of procedures such as flow metering and blocking 
back are important which is catered for in SATURN. 
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5. CALIBRATION AND VALIDATION DATA 

5.1 Introduction 

5.1.1 This chapter describes the data used to build, calibrate and validate the RTM.  Data 
collected for the purpose of building, calibrating and validation the RTM includes: 

 Roadside Interview Surveys (RSI); 
 Screenline, manual classified and automatic traffic counts;  
 Automatic number plate recognition (ANPR) surveys; and 
 TrafficMasterTM data for journey times.   

5.2 Roadside Interview (RSI) Surveys 

5.2.1 The Roadside Interview (RSI) Surveys used for the development of 2010 South Hampshire 

Traffic model1 were uplifted appropriately as to be indicative of the 2015 travel patterns. 

5.2.2 Details of the Roadside Interview (RSI) Surveys could be found in the relevant report 
(Transport for South Hampshire Evidence Base, Road Traffic Model Calibration and 
Validation Working Paper 9, September 2011). 

5.2.3 Figure 4 shows the location of the RSI sites and screenlines. 

                                                           
1 Transport for South Hampshire Evidence Base,Road Traffic Model Calibration and Validation Working Paper 9, September 2011 
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Figure 4.  Location of RSI Sites and Screenlines  
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5.3 Traffic Counts 

5.3.1 Automatic traffic counts were undertaken in both directions at the enclosure crossing points for 
a two week period encompassing the manual count days, to allow for adjustment for day to day 
variation.  These control counts were used for sample expansion and trip reversal of the 
interview/postcard returns. 

5.3.2 In addition to movements crossing enclosure cordons described above, flow and traffic 
composition data was also collected at a series of specified screenlines and cordons for use in 
the calibration and validation of the highway assignment model. 

5.3.3 The counts at these screenlines included two way manual counts for a single day (07:00 to 19:00) 
accompanied by automatic traffic counters for a two week period encompassing the manual 
count date.  This allowed adjustment for day to day variation, and brought counts to a common 
base. 

5.3.4 The vehicle counts were recorded at 15 minute intervals and classified as follows: 

 Car; 
 Taxi; 
 Van (car based); 
 Van / Light Goods Vehicle; 
 HGV 2 axles; 
 HGV 3 axles; 
 HGV 4+ axles; 
 Public Service Bus; 
 Coach or Private Bus; 
 Motorcycle / Scooter; 
 Pedal Cycle; and 
 Other. 

5.4 Automatic Number Plate Recognition Survey 

5.4.1 The Automatic Number Plate Recognition (ANPR) survey figures used for the development of 

the Hampshire Evidence Base2 were uplifted appropriately in order to be indicative of the 2015 
travel patterns.  These surveys estimate the traffic movements passing through the study area 
via the motorways, as these movements were not intercepted in the RSI programme. 

5.4.2 An Automatic Number Plate Recognition (ANPR) survey was undertaken to estimate the traffic 
movements passing through the study area via the motorways, as these movements were not 
intercepted in the RSI programme.   

5.4.3 Details of the Automatic Number Plate Recognition (ANPR)  survey could be found in the 
relevant report (Transport for South Hampshire Evidence Base, Road Traffic Model Calibration 
and Validation Working Paper 9, September 2011). 

                                                           
2 Transport for South Hampshire Evidence Base,Road Traffic Model Calibration and Validation Working Paper 9, September 2011 
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5.5 Journey Time  

5.5.1 Journey times for 25 routes, in both directions, were obtained from the TrafficMaster 2014 
dataset. The Part 1 routes are the same routes as those used for the 2010 Base Year (but using 
the 2014 data), and the Part 2 routes are new routes. These are listed in Table 9. 

Table 9. List of Journey Time Routes 

NO. SET MAP ID DESCRIPTION DISTANCE (KM) 

1 Part 1 – 2010 routes 1 A336 RINGWOOD ROAD - A35 BURGESS ROAD 10.85 

2 Part 1 – 2010 routes 2 A35 MILLBROOK ROAD WEST - A3025 HAMBLE LANE 11.44 

3 Part 1 – 2010 routes 3 A33 DORSET STREET - A335 TWYFORD ROAD 9.98 

4 Part 1 – 2010 routes 4 A33 DORSET STREET - A33  4.84 

5 Part 1 – 2010 routes 5 A3024 BURSLEDON ROAD - A33 THE AVENUE 8.21 

6 Part 1 – 2010 routes 6 A27 WEST END ROAD - A27 BASSETT GREEN ROAD 9.47 

7 Part 1 – 2010 routes 7 A3024 BRUNSWICK PLACE - A3057 ROMSEY ROAD 7.91 

8 Part 1 – 2010 routes 8 A27 WESTERN WAY - A27 BRIDGE ROAD 12.49 

9 Part 1 – 2010 routes 9 A32 MUMBY ROAD - B3334 TITCHFIELD ROAD 10.71 

10 Part 1 – 2010 routes 10 A32 FAREHAM ROAD - A27 WESTERN ROAD 12.57 

11 Part 1 – 2010 routes 11 A397 NORTHERN ROAD - A3 LONDON ROAD 10.93 

12 Part 1 – 2010 routes 12 B2177 PORTSDOWN HILL ROAD - B2149 HAVANT ROAD 11.74 

13 Part 1 - Portsmouth 1 A2030 VELDER AVENUE - A2030 EASTERN ROAD 6.29 

14 Part 1 - Portsmouth 2 A288 MILTON ROAD - A288 COPNOR ROAD 3.86 

15 Part 1 - Portsmouth 3 M275 - A27  5.90 

16 Part 1 - Portsmouth 4 A2047 KINGSTON CRESCENT - A3 SOUTHAMPTON ROAD 6.05 

17 Part 1 - Portsmouth 5 A3 MARKETWAY - A27 WESTERN ROAD 6.02 

18 Part 2 – 2015 new 1 M3 Junction 11 - A32 10.08 

19 Part 2 – 2015 new 2 M27 Junction 2 - A303 33.87 

20 Part 2 – 2015 new 3 M27 Junction 2 - A34 27.46 

21 Part 2 – 2015 new Sec 1 Six Dials Junction to Windhover Roundabout 5.72 

22 Part 2 – 2015 new Sec 2 M27 Junction 7 to M3 Junction 11 14.67 

23 Part 2 – 2015 new Sec 3 M27 Junction 10 - M3 Junction 11 23.99 
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NO. SET MAP ID DESCRIPTION DISTANCE (KM) 

24 Motorway  M27 Junction 3 – Junction 11 28.45 

25 Motorway  M3 Junction 8 – Junction 14 32.23 

 

5.5.2 Figure 5 to Figure 9show the locations of the routes.   

Figure 5. Map of Journey Time Assessment Routes: Part 1  
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Figure 6. Map of Journey Time Assessment Routes: Part 2 – Route 18 to 20 

 

Figure 7. Map of Journey Time Assessment Routes: Part 2 – Route 21 to 23 
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Figure 8. Map of Journey Time Assessment Routes: Motorways – Route 24 

 

Figure 9. Map of Journey Time Assessment Routes: Motorways – Route 25 
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6. NETWORK DEVELOPMENT 

6.1 Introduction 

6.1.1 This chapter summarises the network building process, including how the basic structure of the 
network was developed, the data sources used and methodologies adopted. 

6.2 Network Structure 

6.2.1 The RTM network is sub-divided into four regions which differ by zone aggregation and 
modelling detail, as follows: 

 Core Fully Modelled Area (detailed zoning); 
 Marginal Fully Modelled Area (normally based on census MSOAs); 
 Buffer Area (zones based on Districts); and 
 External (zones based on Districts and Counties). 

6.2.2 Figure 10 shows the four regions of the study area. 

Figure 10. RTM Study Area 

 

 

6.2.3 The core fully modelled area is the area which will have the finest level of detail in the zoning 
and, for the RTM, a simulation network representation.  The core modelled area includes full 
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junction modelling.  The core fully modelled area of the traffic model will include all Motorways, 
A roads, B roads and minor roads and other roads carrying high volumes of traffic.   

6.2.4  The marginal fully modelled area includes all motorways, A roads and B roads along strategic 
routes. 

6.2.5 Within the buffer area, which includes all motorways and A roads along strategic routes, capacity 
restraint is based on flow delay curves. 

6.2.6 In the external area fixed speeds are modelled along each link.  The external area is a skeletal 
network, covering main routes into the sub-region.  It includes only Motorways and major A 
roads. 

6.2.7 The SRTM zone system has been developed following current guidance principles.  The zone 
system has been designed to satisfy the requirements of all of the models within the model 
suite.  Throughout the development process the zoning system has been reviewed by Solent, 
and amended accordingly. 

6.3 Simulation Area Coding 

6.3.1 This section describes how the following main elements of the simulation area were coded: 

 Network structure; 
 Cruise speeds; 
 Speed / flow relationships; 
 Traffic signal coding; 
 Saturation flows; 
 Gap acceptance; and 
 Bus routes and bus lanes. 
 
Network Structure 

6.3.2 The coding of the simulation network followed a systematic procedure designed to ensure 
consistent coding across the Solent network.  The coding was undertaken within pre-defined 
parameters and constraints so that each link and junction type is coded in a consistent manner, 
independent of the analyst. 

6.3.3 Initially a basic node-link network structure was coded, based on an ITN layer and associated 
coordinates.  The procedure uses a detailed source network onto which junction coding can be 
superimposed, in this case road mapping and aerial photography, all sourced via web based 
portals.   

6.3.4 Following on from the basic network structure, junctions are coded.  The process uses a basic 
set of assumptions relating to saturation flows and cruise speeds that provides coders with 
limited and consistent options in coding individual junctions.  It also adopts conventions on 
saturation flows and GAP parameters at different junction types.  The coding is undertaken 
within a spreadsheet environment with cross reference made to aerial photography and 
mapping associated with each junction. 

6.3.5 The use of this technique improves both coding speed and accuracy. 
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6.3.6 Links are defined according to the following classification: 

 Motorway; 
 Slip road; 
 A Road - dual carriageway; 
 A Road – single carriageway; 
 B Road; 
 Distributor Road (generally over 4m wide); 
 Other Road (generally less than 4m wide);  
 Buffer; and 
 Spigot (Linking to Centroid Connectors). 

6.3.7 Figure 11 shows the RTM network by aggregated link type. 

Figure 11. RTM Network by Aggregated Link Type (Core Area only) 

 

Gap Acceptance 

6.3.8 The following gap values have been used for the RTM simulation network; 

 1.50 seconds for priority junctions; 
 0.75 seconds for merges; and 
 1.25 seconds for roundabouts. 

6.3.9 These values have been adopted based on practical experience of calibrating and validating 
SATURN based sub regional models in the South of England, including the West London Sub 
Regional Model and the M25 Highway Assignment Model. 
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Generalised Cost Formulations and Parameter Values 

6.3.10 The generalised cost parameters that are used to influence drivers’ route choice are as follows:  

 VOT and VOC by vehicle type derived from WebTAG.  Appropriate growth factors have 
been applied to the VOT to get 2015 VOT and fuel price changes applied to get 2015 VOC.  
RPI applied to rebase prices to 2015; 

 Occupancies applied for 2015 as per guidance from WebTAG; and 

6.3.11 Values converted to pence per minute/pence per kilometre as required by SATURN. 
 
Bus Routes and Bus Lanes 

6.3.12 Bus lanes are coded within the simulation area, the locations of which were identified through 
road mapping and aerial photography sourced via web based portals and Traffic Road Orders 
(TRO) data. 

6.4 Network Checking Process 

6.4.1 At the outset of the network building process standard procedures were developed in order to 
minimise the incidence of serious errors later in the process, and a consistent coding framework 
developed.  This included the specification of the structure of the network to be coded within 
the fully modelled area (the SATURN simulation area), link types and other key assumptions such 
as gap acceptance and saturation flow rates.  Whilst changes to the network structure can occur 
during the network development process, spending time at the outset to determine the scope 
of the task and clarifying key assumptions within the coding team is beneficial.  The coding 
framework ensures consistency of approach to coding by the coding team.  In addition the need 
to measure link lengths, which is a common source of error, has been removed as this 
information is pre-coded at the outset using GIS. 

6.4.2 Whilst the approach seeks to make the coding process more efficient and less error-prone, the 
following is a basic checklist of items that has been designed to further minimise problems 
during network development: 

 check for appropriate junction types; 
 check that the appropriate number of entry lanes have been coded and that flaring of 

approaches, where appropriate, are accounted for; 
 check that turn restrictions have been correctly identified (these may vary by time 

period); 
 check that one-way roads and no entries have been correctly specified; 
 check that saturation flows are appropriate (particularly if turn rates appear excessively 

high or low compared to straight ahead);  
 check that link lengths, link types and cruise speeds for both directions of a link are 

consistent, and that the link type and cruise speed coding does not vary unjustifiably along 
a series of links; and 

 compare crow-fly link lengths against actual lengths and check that the coded link lengths 
in the core modelled area for links greater than 500m in length are not greater than 1.3 
times the crow-fly distance, and inspect links which fall outside this range. 
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7. TRIP MATRIX DEVELOPMENT 

7.1 Introduction 

7.1.1 This section describes the methodology for the development of the base year trip matrices.  
These matrices were later subjected to matrix estimation as part of the process of calibrating 
the model; the matrix estimation process and results are reported in Section 8.2.  The matrices 
described in this section are referred to as ‘prior’ matrices. 

7.2 Summary of Base Year Matrix Construction 

7.2.1 The key steps in developing the base year matrices were: 

 Development of the partial matrices; 
 Development of trip ends; 
 Development of origin / destination demand; and 
 Development of the one hour RTM assignment matrices. 

7.2.2 The development of origin/destination demand has three components, corresponding to the 
three different types of movement that are being modelled, as shown in Table 10.   

Table 10. Matrix Development Method Summary Demand by Modelled Area 

AREA CORE MARGINAL BUFFER EXTERNAL 

Core FMA 
Full 
[GrM/GD] 

Full 
[GrM/GD/ NHTM] 

Full 
[GrM/GD/ NHTM] 

Full 
[GrM/GD/NHTM] 

Marginal 
FMA 

Full 
[GrM/GD/NHTM] 

Full 
[GrM / ANPR] 

Full 
[GrM/ ANPR] 

Full 
[GrM / ANPR/NHTM] 

Buffer 
Full 
[GrM/GD/ 
NHTM] 

Full 
[GrM/ ANPR] 

Through FMA 
[ANPR] 

Through FMA 
[ANPR] 

External 
Full 
[GrM/GD/NHTM] 

Full 
[GrM / ANPR] 

Through FMA 
[ANPR] 

Through FMA 
[ANPR] 

Abbreviations: FMA – Full Modelled Area 

   GrM – Gravity Model 

   JTW – Census Journey to Work matrix 

   ANPR – Automatic Number Plate Recognition surveys  

   GD- Gateway Demand ANPR – Automatic Number Plate Recognition surveys  

   NHTM- North Hampshire Traffic Model 

7.2.3 The table shows the coverage of the base year demand for cars, LGVs and HGVs.  The base year 
demand in the Core and Marginal Fully Modelled Areas (FMAs) is modelled in full.  Although the 
SRTM is only configured to model the Core FMA in detail, movements to and from the FMA from 
the marginal areas are influenced not only by travel costs within the FMA but also those in the 
marginal area that surrounds it.  In addition the Local Economic Impact Model needs the travel 
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cost responses from the RTM in both the Core and Marginal FMA to establish changes in 
population and employment.  Trips to and from the Buffer and External areas and not 
terminating in the FMA are not modelled in full; only those trips that travel through the FMA are 
modelled.   

7.2.4 As also shown in the table, the development of origin/destination demand is different for the 
three areas described above: 

 Trips to/from the Core FMA were developed using a Gravity model (GrM); 
 Trips between Winchester and the Core area of the NHTM estimated during the matrix 

synthesis process were replaced with the growthed demand from NHTM model. 
 through-FMA trips with both their origin/destination trip ends either in the Buffer and 

External areas were developed by matching number plates from the Automatic Number 
Plate Recognition (ANPR) surveys. 

7.2.5 These processes are described in Section 7.5.   

7.2.6 The origin/destination demand matrices are defined at the period level: AM (07:00-10:00), IP 
(10:00-16:00), PM (16:00-19:00), and Off Peak (19:00-07:00).  They include four home-based 
and two non home-based personal trip purposes for car, as well as LGV and HGV trip matrices.  
The origin/destination trip matrices were developed in person-trip units before being converted 
to one-hour RTM prior matrices.   

7.2.7 The RTM prior matrices were obtained from the corresponding demand matrices for cars, LGVs 
and HGVs by: 

 applying peak-hour or average hour factors as appropriate; 
 applying trip purpose-specific vehicle occupancy factors to convert the person matrices 

to vehicle matrices;  
 applying passenger car units (PCUs) to the HGV demand matrices; and 
 aggregating the demand matrices into the assignment purposes, as shown in Table 11. 
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Table 11. Trip Purpose Segmentations 

VEHICLE 
TYPE 

ABBREVIATION OD DEMAND MATRICES 
RTM ASSIGNMENT 
MATRICES 

Car HBB HB Employers Business 

Employers Business 

Car NHB Non HB Employers Business 

Car HBW HB Work 

Commuting and Other 

Car HBE HB Education 

Car HBO HB Other 

Car NHO NHB Other 

LGV LGV Light Goods Vehicles LGVs 

HGV HGV Other Goods Vehicles OGVs 

7.2.8 Following the development of the prior matrices a validation exercise was undertaken to 
determine whether matrix estimation was required.  The need for matrix estimation was 
confirmed and this process, to refine the prior matrices and better match assigned flows to 
counts, is described in Section 8. 

7.3 Development of Partial Matrices    

7.3.1 The 2015 partial matrices were created by: 

 expanding the original (2010) enclosure data to new (2015) ATC controls for the 
movement within the Mainland;  

 expanding the original (2010) Ferries data to the new (2015) Ferries Data for the 
movements from/to the Mainland and the Isle of Wight (and vice versa); 

 adding 2013 the IoW Matrix expanded to the new (2015) ATC controls for the movements 
within the Isle of Wight (IoW).   

7.3.2 New ATC expansion factors replaced those calculated in 2010.  These factors were calculated at 
a site level considering all the possible direction, period and vehicle type combinations.   

7.3.3 The methodology has some limitations as  it is based on the 2010 pattern of OD movements.  
Any potential variations of these movements could be captured by the matrix estimation 
process. 

7.3.4 The vehicle types and purposes from the RSI records required aggregation to the Solent matrix 
segments; These are shown in Table 12 and Figure 12.   
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Table 12. Aggregation of RSI Vehicle Types to Solent Vehicle Types 

RSI VEHICLE TYPE SOLENT VEHICLE TYPE 

1 Car Car 

2 Taxi Car 

3 Van (Car Based) Car 

4 Van/ Light Goods LGV 

5 Other Goods Vehicle 1 HGV 

6 Other Goods Vehicle 2 HGV 

7 HGV (2 Axles) HGV 

8 HGV (3 Axles) HGV 

9 Large HGV (4+ Axles) HGV 

Figure 12. Aggregation of RSI Origins and Destinations to Solent Trip Purposes 
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7.3.5 The sector system used for partial matrix construction (Figure 13) is defined by the RSI 
screenlines and other suitable boundaries, including: 

 enclosure cordons; 
 natural barriers - such as the River Itchen; 
 the ‘Core Area’ boundary; and 
 Motorways. 

 

Figure 13. Aggregation of RSI Origins and Destinations to Solent Trip Purposes 

 

7.4 Development of Trip Ends 

7.4.1 The home-based purpose origin/destination person trip ends for zones within the FMA were 
produced using the following steps: 

 Home-based production trip ends were estimated for all FMA zones by applying the NTEM 
production trip rates to the population data.  These trip ends represent the ‘outbound’ 
trip only; 

 Home-based attraction trip ends within the FMA were estimated by applying the NTEM 
trip attraction trip rates to the employment data, and scaling total attractions to match 
total productions for each purpose, mode (including active modes), time period and car 
availability across the FMA; 
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 The Outbound/Return factors were used to calculate the ratio of from-home and to-home 
trips in each time period; these ratios were used to generate return trip ends from the 
NTEM-based outbound trip ends;  

 Origin/Destination trip ends were then derived from the production/attraction trip ends 
by re-applying the Outbound/Return factors. 

7.4.2 The non-home-based purpose origin/destination trip ends for zones within the FMA were 
developed using home-based to non-home based trip rate factors derived from National Travel 
Survey (NTS) data which has information on how many non-home based trips are made after or 
before any home based trips.   

7.4.3 A full set of origin/destination trip ends for all model zones and purposes was therefore 
produced by combining these three sets of trip ends (FMA home based, FMA non-home based 
and all zones outside the FMA).   

7.5 Origin/Destination Demand Matrices 

7.5.1 The origin/destination matrices were created separately for two parts of the matrix: the Core 
FMA, and the Marginal FMA and the Buffer/External areas (see Table 13): 

 a Gravity model (GrM) was used for the Core FMA demand; 
 trip ends obtained from TEMPRO were used during the furnessing  process. 
 ANPR Number plate matching based technique was used for the through-FMA external 

demand. 
 trips From/To Winchester were compared and replaced if it was considered proper using 

the uplifted demand from NHTM as it is considered to be a more reliable estimate of these 
trips. 

 Demand from/to airports and ports (Gateway Demand) was considered for the External 
areas 
 

Core FMA Demand - Destination Choice Model 

7.5.2 The trip distribution for the development of the synthetic matrices was derived using a gravity 
model.  Person trip matrices were synthesised and then converted to vehicle matrices using the 
vehicle occupancy factors derived from WebTAG 2016.   

7.5.3 The occupancy factors were assumed to be the same for all time periods.  Table 13 presents the 
Occupancy factors by trip purpose. 

Table 13. Vehicle Occupancies by Trip Purpose 

HBW HBB HBE HBO NHB NHO 

1.113 1.128 1.697 1.512 1.181 1.467 

7.5.4 The gravity model considered: 

 the generalised cost of highway travel between two zones; 
 trip ends data from TEMPRO; 
 observed sector-to-sector movements. 
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7.5.5 The initial phases of the synthetic matrix development costs derived from the Solent Strategic 
Transport Model (SSTM) model were used.  Later, when costs from the RTM became available, 
the SSTM costs were replaced. 

7.5.6 The synthetic matrices were developed using all the observed destination choices from the RSI 
surveys to estimate the parameters of the gravity model.  Synthetic matrix development can be 
broken down into three procedures: estimation, calibration and application of a destination 
choice model.  For clarity: 

 “estimation” refers to the statistical estimation of model parameters and their associated 
standard errors;  

 “calibration” refers to the adjustment of model parameters post-estimation to ensure 
that the model forecasts adhere to a set of constraints that were not imposed during 
estimation, i.e.  the trip end constraints and sector-to-sector trip observations from the 
RSI surveys; and 

 “application” refers to the application of the calibrated parameters to populate the 
matrices and, as necessary, merge these matrices with partial matrices to represent some 
unrepresented external-to-external trips, particularly the through-FMA demand. 

7.5.7 An important aspect of the estimation process was the analysis of variation in travel behaviour 
across different time periods.  Parameters were calibrated to match observed trip cost 
distributions, segmented by period and purpose.   

7.5.8 A Gamma distribution considered that best represents the travel behaviour based on the 
generalised cost for trips between two zones. 

7.5.9 The cost deterrence function  (Gamma distribution) requires manual calibration and takes the 
form:  

𝐹(𝐶𝑖𝑗) = 𝐶𝑖𝑗
𝑋1exp(𝑋2𝐶𝑖𝑗) 

Where 𝐹(𝐶𝑖𝑗) is the cost deterrence from zone i to zone j, 𝐶𝑖𝑗 is the generalised cost from zone 

i to zone j and 𝑋1 and 𝑋2 are coefficients to be calibrated. 

7.5.10 The form of the cost deterrence function is shown in Figure 14. 
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Figure 14. Cost Deterrence Functions 

 

7.5.11 According to WebTAG3 doubly constrained models should be used for commuting and education 
in order to reflect the relative confidence in the measures of attraction for commuting and 
educational trips, as well as the relatively fixed nature of these attraction values in the short 
term.  Other purposes such as shopping, social and leisure trips are typically modelled as singly 
production-end constrained.  For these purposes, the trip end factors reflect the attraction of 
destinations, not the actual numbers of trips attracted. 

7.5.12 For a doubly constrained trip distribution zonal origins and destinations match trip ends.   

7.5.13 For a singly constrained trip distribution zonal destinations match trip ends. 

7.5.14 For the calibration of the cost deterrence function a doubly or singly constrained trip distribution 
was used.  Table 17 presents the optimised X1 and X2 values of the cost deterrence function. 

7.5.15 Trip Cost Distributions for the doubly or singly constrained demand were calibrated against the 
trip end model.   

7.5.16 The following the following trips were doubly constrained during the calibration process  

 Car Home Based Work (HBW); 
 Car Home Base Education (HBE); 
 LGVs; 
 HGVs. 

7.5.17 The following trips were considered simply constrained during the calibration process 

 Car Home Based Business (HBB); 
 Car Home Based Other (HBO); 
 Car Non-Home Based Business (NHB); 
 Car Non-Home Based Other (NHO). 

                                                           
3 TAG Unit M2 Variable Demand Modelling 4.6 Trip Frequency 
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7.5.18 A third constraint was applied to consider the ̀ fully observed’ sector to sector movements.  Zone 
to zone matrices were factored based on factors computed at the sector level.   

7.5.19 The “fully observed” movements represent the observed movements of the Road Survey 
Interviews(RSI).  The RSI surveys from a previous study4 were used and uplifted properly in order 
to be indicative of the 2015 travel patterns.   

7.5.20 Zero survey movements were not constrained. 

7.5.21 Due to the lack of data in Isle of Wight(IoW), movements to the IoW were spread across 
destinations and  movements from the IoW were spread across origins.   

7.5.22 Table 14, 0, and 0 present a comparison of the relative and cumulative frequency between the 
observed and the synthesised demand. 

7.5.23 Generally, there is a good fit of observed and modelled trip cost distributions.   

Table 14. Synthesised vs Observed relative and cumulative frequency distribution AM  

PURPOSE 

VEHICLE 
SINGLY OR DOUBLY TRIPLY 

HBW CAR 

  

HBB CAR 

  

                                                           
4 Transport for South Hampshire Evidence Base,Road Traffic Model Calibration and Validation Working Paper 9, September 2011 
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HBE CAR 

  

HBO CAR 

  

NHO CAR 

  

NHB CAR 
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NOP LGV 

  

NOP HGV 
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Table 15. Synthesised vs  Observed relative and cumulative frequency distribution IP  

PURPOSE 

VEHICLE 
SINGLY OR DOUBLY TRIPLY 

HBW CAR 

  

HBB CAR 

  

HBE CAR 

  

HBO CAR 
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NHO CAR 

  

NHB CAR 

  

NOP LGV 

  

NOP HGV 
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Table 16. Synthesised vs Observed relative and cumulative frequency distribution PM  

PURPOSE 

VEHICLE 
SINGLY OR DOUBLY TRIPLY 

HBW CAR 

  

HBB CAR 

  

HBE CAR 

  

HBO CAR 
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NHO CAR 

  

NHB CAR 

  

NOP LGV 

  

NOP HGV 
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Table 17. Gravity model calibration parameters 

 

 
Utilisation of Demand from North Hampshire Transport Model (NHTM)  

7.5.24 Trips between Winchester and the Core area of the NHTM estimated during the matrix synthesis 
process were replaced with the growthed demand from NHTM model.  The 2010 NHTM demand 
was uplifted by 2% as an estimate of the year 2015.   

 
Through FMA Demand – Number Plate Matching 

7.5.25 Trips with both the origin and destination trip ends outside the FMA but going through the FMA 
were intercepted using ANPR Surveys on the key routes to Urban South Hampshire, the A27, 
A3(M), M3, A36 and M27 (Section 5.4).  A number plate matching exercise was then used to 
establish the through-FMA demand.  The ANPR data was collected for three classes of vehicles, 
Cars LGVs and HGVs. 

7.5.26 The 2010 ANPR trip end data was uplifted and furnessed in order to match the 2015 TRADS data.  
Census Journey to Work distributions for trips travelling through the ANPR catchment were used 
to split the trip ends across the zones beyond the ANPR sites. 

7.5.27 Table 18 presents the ANPR through traffic vehicles by period and vehicle class. 

 HBW HBB HBE HBO NHB NHB LGV HGV 

AM 
X1 = 0.175 

X2 = -0.075 

 

X1 = -1.3 

X2 =  0 

 

X1 = -0.8 

X2 = -0.1 

 

X1 = -0.3 

X2 = -0.1 

 

X1 = -0.7 

X2 = -0.05 

 

X1 = -0.9 

X2 = -0.05 

 

X1 =  0.425 

X2 = -0.05 

 

X1 = -0.19 

X2 = -0.09 

 

IP 
X1 = -0.6 

X2 = -0.05 

 

X1 = -0.2 

X2 = -0.05 

 

X1 = -1 

X2 = -0.05 

 

X1 = -0.1 

X2 = -0.1 

 

X1 = -0.7 

X2 = -0.05 

 

X1 = -1 

X2 = -0.05 

 

X1 =  0 

X2 = -0.05 

 

X1 = 0.3 

X2 = -0.1 

 

OP 

X1 = -0.6 

X2 = -0.05 

 

X1 = -0.2 

X2 = -0.05 

 

X1 = -1 

X2 = -0.05 

 

X1 = -0.1 

X2 = -0.1 

 

X1 = -0.7 

X2 = -0.05 

 

X1 = -1 

X2 = -0.05 

 

X1 =  0 

X2 = -0.05 

 

X1 = 0.3 

X2 = -0.1 

 

PM 

X1 = -0.4 

X2 = -0.05 

 

X1 = -0.2 

X2 = -0.05 

 

X1 = -1 

X2 = -0.05 

 

X1 = -0.2 

X2 = -0.1 

 

X1 = -0.9 

X2 = -0.05 

 

X1 = -0.2 

X2 = -0.1 

 

X1 =  0.3 

X2 = -0.05 

 

X1 =  0.2 

X2 = -0.1 
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Table 18. ANPR Through Traffic Vehicles by Period and Vehicle Class 

VEHICLE 
AM 

 (07:00-10:00) 
INTER PEAK 

(10:00-16:00) 
PM 

(16:00-19:00) 
TOTAL 
(12HR) 

CARS 2,308 2,157 2,386 6,851 

LGV 260 220 99 579 

HGV 1,099 835 751 2,685 

TOTAL 3,667 3,212 3,236 10,115 

7.6 Demand from Gateway Zones (Airport & Docks) from the GDM 

7.6.1 Demand to and from 5 zones replaces synthesised values for:  

 Southampton Airport;  
 Southampton Port (three zones); and  
 Portsmouth Port (Continental & Commercial).   

7.6.2 In order to estimate the 2015 Gateway demand, the 2010 Gateway demand matrices derived 
from surveys were uplifted using factors based on the growth of traffic counts. 

7.6.3 Table 19-23 present the growth factors applied. 
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Table 19. Origin Car Growth Factors 

ORIGIN 
CAR 

AM IP PM 

SOUTHAMPTON PORT GATE 4 0.67 1.02 1.66 

SOUTHAMPTON PORT GATE 10 1.59 1.22 1.14 

SOUTHAMPTON PORT GATE 20 0.73 0.57 0.61 

PORTSMOUTH AIRPORT 1.64 0.78 0.71 

SOUTHAMPTON AIRPORT 0.92 1.12 0.96 

Table 20. Origin LGV Growth Factors 

ORIGIN 
LGV 

AM IP PM 

SOUTHAMPTON PORT GATE 4 1.11 1.57 1.06 

SOUTHAMPTON PORT GATE 10 0.76 0.65 0.27 

SOUTHAMPTON PORT GATE 20 1.35 1.12 0.66 

PORTSMOUTH AIRPORT 0.68 0.77 0.55 

SOUTHAMPTON AIRPORT 1.74 1.74 1.27 
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Table 21. Origin HGV Growth Factors 

ORIGIN 
HGV 

AM IP PM 

SOUTHAMPTON PORT GATE 4 1.85 1.75 1.12 

SOUTHAMPTON PORT GATE 10 0.85 0.82 0.93 

SOUTHAMPTON PORT GATE 20 0.67 0.88 1.01 

PORTSMOUTH AIRPORT 0.52 0.70 0.69 

SOUTHAMPTON AIRPORT 0.96 0.78 0.55 

Table 22. Destination Car Growth Factors 

DESTINATION 
CAR 

AM IP PM 

SOUTHAMPTON PORT GATE 4 1.25 0.82 1.37 

SOUTHAMPTON PORT GATE 10 1.36 1.28 0.93 

SOUTHAMPTON PORT GATE 20 0.95 0.82 1.01 

PORTSMOUTH AIRPORT 1.09 1.28 1.01 

SOUTHAMPTON AIRPORT 0.79 1.12 1.01 

 

Page 316



 

  
 

 

   
Solent Transport Model   
Road Traffic Model 102891  

Model Development and Validation Report 12/12/2017 Page 51/77  

 

Table 23. Destination LGV Growth Factors 

DESTINATION 
LGV 

AM IP PM 

SOUTHAMPTON PORT GATE 4 1.79 1.86 1.93 

SOUTHAMPTON PORT GATE 10 0.52 0.59 0.73 

SOUTHAMPTON PORT GATE 20 0.88 1.12 0.58 

PORTSMOUTH AIRPORT 0.82 1.43 0.70 

SOUTHAMPTON AIRPORT 2.11 2.55 3.00 

Table 24. Destination HGV Growth Factors 

DESTINATION 
HGV 

AM IP PM 

SOUTHAMPTON PORT GATE 4 1.33 1.24 1.10 

SOUTHAMPTON PORT GATE 10 0.52 0.59 0.73 

SOUTHAMPTON PORT GATE 20 0.88 1.12 0.58 

PORTSMOUTH AIRPORT 0.82 1.43 0.70 

SOUTHAMPTON AIRPORT 2.11 2.55 3.00 

7.6.4 Table 25 presents the Gateway Demand by period and vehicle class.   

Table 25. Gateway Demand Vehicles by Period and Vehicle class 

VEHICLE 
AM 

 (07:00-10:00) 
INTER PEAK 

(10:00-16:00) 
PM 

(16:00-19:00) 
TOTAL 
(12HR) 

CARS 5,058 6,830 3,425 15,313 

LGV 739 1,470 445 2,654 

HGV 935 2,639 749 4,323 

TOTAL 6,732 10,939 4,619 22,290 
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7.7 Assignment Matrices 

7.7.1 The assignment matrices were derived from the demand matrices by: 

 aggregating the demand matrix trip purposes by assignment purposes; 
 applying period- and purpose-specific vehicle occupancy factors; and 
 applying peak hour factors calculated from the RSI and count data for the AM/PM peaks 

and developed average hour matrices for assignment in the inter peak periods. 

The mapping from demand to assignment purposes is given in Table 11.  The peak hour factors 
used are shown in Table 8 . 

7.7.2 The prior matrix was tested by assigning it on the network and comparing the total assigned 
flows and total counts (in both directions) across RSI, calibration and validation screenlines for 
each modelled hour. 

7.7.3 Assignment and validation of the one hour RTM matrices showed that matrix estimation was 
necessary to refine the prior matrices, particularly for trips crossing the calibration screenlines 
and not sampled using the OD surveys.  The changes after matrix estimation are carried back to 
the Main Demand Model. 

7.8 Prior -  Trip Matrix Validation 

7.8.1 Table 26 shows the results of the RSI cordon and screenline validation analysis for each of the 
modelled periods for vehicles, for the prior matrix. Appendix A shows the validation 
performance of each cordon and screenline.   

7.8.2 In both the AM and PM peak periods, over 85% of the RSI screenlines are within 15% of the 
observed counts, which is considered an adequate starting point to proceed to matrix 
estimation.  
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Table 26. Prior Matrix – RSI Cordon and Screenline Validation: Vehicles 

Measure  Criteria  AM Peak  Inter Peak  PM Peak 
         

Matrix 
Validation 

 
Differences between modelled 
flows and counts should be less 
than 5% of the counts 

 53%  80%  73% 

        

 
Differences between modelled 
flows and counts should be less 
than 10% of the counts 

 83%  87%  87% 

        

 
Differences between modelled 
flows and counts should be less 
than 15% of the counts 

 93%  97%  100% 

        

 
Differences between modelled 
flows and counts should be less 
than 20% of the counts 

 100%  100%  100% 
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8. MATRIX CALIBRATION AND VALIDATION 

8.1 Introduction 

8.1.1 This chapter describes: 

 trip matrix estimation, including checks of significance of differences between prior 
and estimated trip matrices; and 

 trip matrix validation, including checks of screenline flow against DMRB guidelines. 

8.2 Trip Matrix Estimation Process 
 
The Purpose of Matrix Estimation 

8.2.1 The primary purpose of matrix estimation is to refine estimates of trips not intercepted in 
surveys and which have therefore been synthesised.  This is why counts on screenlines 
independent of the roadside interview cordons and screenlines are required.  The 
refinements should be sufficiently small that they are not regarded as significant. 

8.2.2 Matrix estimation only either increases or decreases non-zero cell values in the prior trip 
matrix.  The technique cannot be used, therefore, to provide estimates of trips not 
intercepted in surveys or trips that have not been synthesised.  Such situations are very 
rare however, as the Solent matrices are inherently “full” due to the manner in which they 
were constructed.   
 
Applying Matrix Estimation 

8.2.3 Count constraints should generally be grouped and applied at the short screenline level; 
these are referred to later as ‘mini-screenlines’.  The use of counts at individual sites as 
constraints has been avoided where possible.  The reason for this is that the mismatch 
between modelled flows and counts at any one location may be due to a number of 
reasons and not due solely to deficiencies in the trip matrices.  Where individual sites, or 
a small number of sites do form a screenline, the calibration criteria have been adjusted.  
In adjusting the prior matrices, matrix estimation may well compensate (undesirably) for 
other errors arising from the design of the zoning system, network structure, centroid 
connectors, network coding and route choice coefficients, which is why all these aspects 
should be checked before applying matrix estimation.  Applying constraints at individual 
sites is likely to exacerbate the tendency of the matrix estimation procedure to 
compensate for deficiencies in other aspects of the model. 

8.2.4 The calibration and RSI screenlines were subdivided into mini-screenlines.  The 
screenlines used for matrix estimation were derived based on the principle of isolating 
major conurbations and activity centres, with particular emphasis on the two major, and 
distinct centres of Southampton and Portsmouth. 
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8.2.5 The counts used as constraints in the matrix estimation have been derived from two-week 
ATCs, and the vehicle type proportions for the four user classes (Car Business, Car Non 
Business, LGV and HGV) have been obtained from MCCs.  Note because control counts 
were available at a three vehicle class level, the car user class needed to be divided 
between Car business and Car Non Business in order that matrix estimation could be 
applied at the Solent four user class assignment level.  This was achieved by applying the 
Business/Non Business splits derived from the Pre Matrix Estimation assignment. 

8.2.6 The process was undertaken using six loops between the assignment and matrix 
estimation.  An additional process of optimising signalised junction timings was 
undertaken using the SIGOPT function before the first and after the sixth loop for 
signalised junctions for which timing data was not available.   

8.2.7 The Matrix Estimation process was constrained using the XAMAX = 2.5 to restrict 
individual cell value changes to a factor of 2.5 to prevent excessive distortion of the 
matrix.   
 
Matrix Estimation Process 

8.2.8 The matrix estimation process uses the SATURN program SATME2 in conjunction with the 
supplementary program SATPIJA.  It is based on the theoretical procedure generally 
referred to as ME2 - Matrix Estimation from Maximum Entropy.  SATME2 essentially tries 
to improve the fit between modelled and observed flows by selectively factoring 
individual cells of the input trip matrix.  SATPIJA creates a file used by SATME2 which 
represents the proportion of trips between origin-destination pairs which uses the 
counted link (from SATURN Manual Section 13).   

8.2.9 The inputs to the process are:  

 highway networks, AM, IP and PM; 
 highway prior matrices AM, IP, PM by user class; and 
 SATME2 inputs – calibration counts divided into mini-screenlines. 

8.3 Trip Matrix Estimation Outcomes 

8.3.1 This section describes the trip matrices before and after matrix estimation using the 
following analyses: 

 matrix size by user class; 
 statistical analysis of change in trip ends; 
 statistical analysis of change in trip cost distributions. 
 
Matrix size 

8.3.2 Table 27 presents matrix sizes by user class before and after matrix estimation. 
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Table 27. Prior and Estimated Matrix Sizes 

USER CLASS 

1 2 3 4 TOTAL 

Car Business Car Non 
Business 

LGV OGV All Vehicles 

AM peak hour 

Prior 14,757 142,211 13,577 10,830 181,376 

Calibrated 16,344 152,625 14,381 16,354 199,703 

% Diff 11% 7% 6% 51% 10% 

Inter peak average hour 

Prior 12,448 105,871 10,249 9,468 138,037 

Calibrated 13,030 112,671 11,021 12,875 149,596 

% Diff 5% 6% 8% 36% 8% 

PM peak hour 

Prior 12,133 151,982 11,604 5,704 181,423 

Calibrated 13,152 165,346 12,697 8,934 200,129 

% Diff 8% 9% 9% 57% 10% 

 

 Analysis of Matrix Differences Pre/Post Matrix Estimation  

8.3.3 Figure 16-26 show scatter plots of the pre and post ME matrix row and column totals by 
period for cars.  All time periods show a good correlation with R2 values, and the graph 
intercept is reasonably close to zero. 
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Figure 16.  Scatter Plot of Pre and Post ME AM Peak Car Matrix Row Totals 
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Figure 17. Scatter Plot of Pre and Post ME AM Peak Car Matrix Column Totals 
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Figure 18. Scatter Plot of Pre and Post ME Inter Peak Car Matrix Row Totals 
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Figure 19. Scatter Plot of Pre and Post ME Inter Peak Car Matrix Column Totals 
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Figure 20. Scatter Plot of Pre and Post ME PM Peak Car Matrix Row Totals 
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Figure 21. Scatter Plot of Pre and Post ME PM Peak Car Matrix Column Totals 

 
 
 

Trip Length Distributions 

8.3.4 Figure 22-29  show trip length frequency distributions for all vehicles, showing the number 
of trips lying within each distance band pre and post matrix estimation, by period.  Table 
28 shows the mean trip length for the prior and post estimation matrices.   

8.3.5 The shape of the curves in Figure 22, Figure 23, and Figure 24 are in line with expectations 
for a model representing both urban and interurban trips, with short trips dominating the 
distribution, but a significant number of longer distance trips forming the tail of the 
distribution.  The results show that the matrix estimation process has not significantly 
distorted the distribution in any of the AM, IP or PM periods. 
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Figure 22. Trip Frequency Distribution Pre/Post ME AM Peak Hour, All Vehicles – Relative frequency 

 

Figure 23. Trip Frequency Distribution Pre/Post ME Inter-Peak Hour, All Vehicles – Relative frequency 
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Figure 24. Trip Frequency Distribution Pre/Post ME PM Peak Hour, All Vehicles – Relative frequency 

 
 

8.3.6 The mean trip length (for within the Core area) changes between 10% and 16%, with 
average trip length increasing in all cases. 

Table 28. Mean Trip Length (km) 

MODEL PERIOD PRIOR POST % 

AM Peak Hour 21.39 24.70 15.5% 

IP Hour 19.12 20.95 9.6% 

PM Peak Hour 20.66 23.08 11.7% 
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8.4 Post - Trip Matrix Validation 

8.4.1 Chapter 3 described the WebTAG validation standards.  The screenline flow criteria and 
acceptability guidelines are reproduced in Table 29. 

Table 29. Screenline Flow Validation Criterion and Acceptability Guideline 

CRITERIA ACCEPTABILITY GUIDELINE 

Differences between modelled flows and counts should be less than 5% of 
the counts 

All or nearly all screenlines 

8.4.2 Table 30 and Table 31 show the results of the cordon and screenline validation analysis 
for each of the modelled periods, for vehicles and cars respectively.  Appendix B shows 
the validation performance of each cordon and screenline.    
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Table 30. Cordon and Screenline Flow Validation: Vehicles 

Measure  Criteria  Acceptability 
Guideline 

 AM 
Peak 

 Inter 
Peak 

 PM 
Peak 

           

Matrix 
Validation 

 
Differences between modelled 
flows and counts should be 
less than 5% of the counts 

 

All or nearly 
all 
screenlines 
(WebTAG) 

 83%  89%  80% 

          

 
Differences between modelled 
flows and counts should be 
within GEH=4 of the counts 

 N/A  82%  94%  85% 

          

 
Differences between modelled 
flows and counts should be less 
than 10% of the counts 

 N/A  97%  100%  98% 

 

Table 31. Cordon and Screenline Flow Validation: Cars 

Measure  Criteria  Acceptability 
Guideline 

 AM 
Peak 

 Inter 
Peak 

 PM 
Peak 

           

Matrix 
Validation 

 
Differences between modelled 
flows and counts should be 
less than 5% of the counts 

 

All or nearly 
all 
screenlines 
(WebTAG) 

 77%  92%  77% 

          

 
Differences between modelled 
flows and counts should be 
within GEH=4 of the counts 

 N/A  82%  94%  88% 

          

 
Differences between modelled 
flows and counts should be less 
than 10% of the counts 

 N/A  91%  97%  98% 
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9. NETWORK CALIBRATION AND VALIDATION 

9.1 Introduction 

9.1.1 This chapter describes: 

 link flow validation; 
 journey time validation; and  
 convergence and stability. 

9.2 Link Flow Validation 

9.2.1 Chapter 3 described the WebTAG validation standards.  Table 32 reproduces the 
validation criteria and acceptability guidelines for link flows. 

Table 32. Link Flow Validation Criteria and Acceptability Guidelines 

CRITERIA ACCEPTABILITY GUIDELINE 

Individual flows within 15% of counts for flows from 700 to 2,700 veh/h > 85% of cases 

Individual flows within 100 veh/h of counts for flows less than 700 veh/h > 85% of cases 

Individual flows within 400 veh/h of counts for flows more than 2,700 veh/h > 85% of cases 

GEH < 5 for individual flows > 85% of cases 

9.2.2 0 and Table 34 show the results of the network validation analysis for each of the 
modelled periods, for vehicles and cars respectively.  Appendix B shows the validation 
performance of each cordon and screenline. 
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Table 33. Link Flow Validation: Vehicles 

Measure  Criteria  Acceptability 
Guideline 

 
AM 

Peak 
 Inter 

Peak 
 PM 

Peak 
           

Link Flow 
Validation 

 
Individual flows within 15% of 
counts for flows from 700 to 
2700 veh/h 

 

>85% of 
cases 
(WebTAG) 

 

66% 

 

74% 

 

66% 

      

 
Individual flows within 100 
veh/h of counts for flows less 
than 700 veh/h 

    

      

 
Individual flows within 400 
veh/h of counts for flows 
more than 2700 veh/h 

    

          

 GEH < 5 for individual flows  
> 85% of 
cases 
(WebTAG) 

 58%  65%  58% 

          

 GEH < 10 for individual flows  N/A  85%  87%  81% 

Table 34. Link Flow Validation: Cars 

Measure  Criteria  Acceptability 
Guideline 

 AM Peak  Inter 
Peak 

 PM Peak 

           

Link Flow 
Validation 

 
Individual flows within 15% of 
counts for flows from 700 to 2700 
veh/h 

 

>85% of cases 
(WebTAG) 

 

69% 

 

77% 

 

67% 

      

 
Individual flows within 100 veh/h 
of counts for flows less than 700 
veh/h 

    

      

 
Individual flows within 400 veh/h 
of counts for flows more than 
2700 veh/h 

    

          

 GEH < 5 for individual flows  > 85% of cases 
(WebTAG) 

 59%  67%  60% 

          

 GEH < 10 for individual flows  N/A  86%  87%  83% 
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9.3 Journey Time Validation 

9.3.1 The acceptability guideline for journey times are reproduced in Table 35. 

Table 35. Journey Time Validation Criteria and Acceptability Guideline 

CRITERIA ACCEPTABILITY GUIDELINE 

Modelled times along routes should be within 15% of surveyed times (or 1 
minute, if higher) 

> 85% of routes 

9.3.2 Table 36 below shows the number of journey time routes meeting the criteria.  Appendix 
C shows the validation performance of each route.   

Table 36. Journey Time Validation 

Measure  Criteria  Acceptability 
Guideline 

 AM 
Peak 

 Inter 
Peak 

 PM 
Peak 

           

Journey 
Times 
Validation 

 

Modelled times along routes 
should be within 15% of 
surveyed times (or 1 minute, if 
higher) 

 
>85% of 
routes 
(WebTAG) 

 82%  82%  64% 

          

 

Modelled times along routes 
should be within 20% of 
surveyed times (or 1 minute, if 
higher) 

 N/A  90%  88%  70% 

9.3.3 Appendix D shows the journey time validation time versus distance profiles.  Detailed 
investigation of journey time validation results by route showed that the slope of the 
observed and modelled journey times are generally similar and that the model 
representation of observed conditions on the surveyed network is appropriate despite 
falling short of the criteria for the full extent of the journey on some routes. 

9.4 Convergence and Stability 

9.4.1 The acceptability guideline for journey times are reproduced in Table 37. 

Table 37. Summary of Convergence Measures and Base Model Acceptable Values 

MEASURE OF CONVERGENCE BASE MODEL ACCEPTABLE VALUES 

Delta and %GAP 
Less than 0.1% or at least stable with convergence fully 
documented and all other criteria met 

Percentage of links with flow change 
(P)<1% 

Four consecutive iterations greater than 98% 

Percentage of links with cost change 
(P2)<1% 

Four consecutive iterations greater than 98% 

9.4.2 There are several important parameters in SATURN that are used to ensure convergence 
is acceptable.  These are: 
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KONSTP “KONtrol of SToPping Criteria” 

This defines the type of the conditions required for the assignment to end.  The stopping criteria 
for assignment – simulation loops are based on either: ISTOP (KONSTP = 0); %GAP value (1); CPU 
time (2); RSTOP and/or CPU (3); %GAP and/or CPU (4); %GAP and RSTOP (5); %GAP or (6) %ISTOP.  
The assignment will also end when the number of assignment loops reaches MASL (see below). 

WebTAG: N/A  SATURN Default: 5   Solent Model: 5   

Therefore unless MASL is reached the assignment will only stop if %GAP and RSTOP criteria are 
reached. 

MASL 

This the maximum number of assignment/simulation loops. 

WebTAG: N/A  SATURN Default: 15  Solent Model: 150  

NISTOP 

The number of successive loops which must satisfy the RSTOP criteria in the test for convergence 
of the assignment/simulation loops. 

WebTAG: 4   SATURN Default: 4  Solent Model: 4  

STPGAP 

WebTAG: 0.1%  SATURN Default: 1.0%  Solent Model: 0.05%  

PCNEAR 

Percentage change in flows judged to be “near” in successive assignments. 

WebTAG: 1.0%  SATURN Default: 1.0%  Solent Model: 1.0%  

RSTOP 

Used in the test for convergence of the assignment/simulation loops.  The loops stop automatically 
if RSTOP % of the link flows change by less than “PCNEAR” percent (default 5%) from one 
assignment to the next. 

WebTAG: 98%  SATURN Default: 97.5%  Solent Model: 98%  

9.4.3 Table 38 shows the performance of the model for the criteria.  The stopping criteria set 
for the model are also shown; these exceed the guidelines and setting these ensured that 
the model iterations continued until all the set criteria were satisfactorily met. 

Table 38. Convergence and Stability Model Results 

MEASURE OF 

CONVERGENCE 

SATURN 

PARAMETER 

BASE MODEL 

ACCEPTABLE 

VALUES 

STOPPING 

CRITERIA 

AM 

PEAK 

INTER-

PEAK 

PM 

PEAK 

%GAP 
NISTOP 
STPGAP 

Less than 0.1% or 
at least stable 
with convergence 
fully documented 
and all other 
criteria met 

<0.05%  
(for base 
model) 

0.023 
0.038 
0.050 
0.025 

 0.016 
0.017 
0.012 
0.011 

 0.031 
0.046 
0.035 
0.050 

Percentage of links 
with flow change 
(P)<1%   (for final 
four iterations) 

NISTOP 
PCNEAR 
RSTOP 

Four consecutive 
iterations greater 
than 98% 

Four 
consecutive 
iterations 
greater 
than 98% 

 99.5 
99.6 
98.8 
98.8 

 98.1 
98.5 
98.7 
98.8 

 98.6 
99.1 
98.6 

99 
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MEASURE OF 

CONVERGENCE 

SATURN 

PARAMETER 

BASE MODEL 

ACCEPTABLE 

VALUES 

STOPPING 

CRITERIA 

AM 

PEAK 

INTER-

PEAK 

PM 

PEAK 

Percentage of links 
with cost change 
(P2)<1% (for final 
four iterations) 

NONE 
Four consecutive 
iterations greater 
than 98% 

Four 
consecutive 
iterations 
greater 
than 98% 

 99.6 
99.5 
99.4 
99.4 

 99.9 
99.9 
99.9 
99.9 

 99.4 
99.6 
99.4 
99.5 
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10. SUMMARY OF MODEL DEVELOPMENT AND  FITNESS FOR 
PURPOSE 

10.1 Summary of Model Development 
 
General 

10.1.1 The Transport for South Hampshire (Solent) Sub-Regional Transport Model (SRTM) is an 
evidence based Land-Use and Transport Interaction model.  It contains a suite of transport 
models and an associated Local Economic Impact Model (LEIM).  The suite of transport 
models comprises the Main Demand Model (MDM), the Gateway Demand Model (GDM), 
Road Traffic Model (RTM) and Public Transport Model (PTM).   
 
Objective 

10.1.2 The SRTM will be used to support the assessment of a wide-ranging set of interventions 
across the Solent sub-region, and is specifically required to be capable of: 

 forecasting changes in travel demand, road traffic and public transport patronage 
over time as a result changing economic conditions, land-use policies and 
development, and transport improvement and interventions; 

 testing the impacts of land-use and transport policies and strategies within a 
relatively short model run time; and 

 testing the impacts of individual transport interventions in the increased detail 
necessary for supporting submissions for inclusion in funding programmes within 
practical (but probably longer) run times. 

10.1.3 The RTM has been developed to represent the base year demand, route choices and costs 
on the highway network.  In terms of future scenarios, it will be used to represent the 
network impacts of different policy and infrastructure interventions. 
 
Geographic Scope 

10.1.4 The modelled area of the RTM is sub-divided into four regions which differ by zone 
aggregation and modelling detail, as follows: 

 Core Fully Modelled Area (detailed zoning); 
 Marginal Fully Modelled Area (detailed zoning); 
 Buffer Area (zones based on wards); and 
 External (zones based on districts). 

10.1.5 The core fully modelled area is defined by the Transport for South Hampshire boundary.   
This is the area which will have the finest level of detail in the zoning and, for the RTM, a 
simulation network representation. 
 
Centroid Connectors 

10.1.6 The placing of centroid connectors has been carefully designed in order to ensure the 
loading of traffic onto the network is realistic.  The number of centroids per zone has been 
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minimised to limit excessive reassignment effects through model calibration and 
forecasting. 

10.1.7 The location of centroid connectors have been defined based on area photograph and 
professional judgment to identify patterns of traffic movement and feeding points of local 
traffic on the main model roads.  This work was supported by client recommendations 
based on local knowledge. 
 
Time Periods 

10.1.8 The RTM is based on demand levels for one-hour periods, based on the distributions of 
the broader period.  For the inter peak this is an average weekday hour between 10.00 
and 16.00, whilst the AM (07.00-10.00) and PM (16.00-19.00) peak periods are 
represented by the peak hours.  AM and PM peak matrices have been obtained from the 
period matrices, by applying peak hour factors which were calculated from an analysis of 
count data. 
 
User Classes 

10.1.9 The user classes for the RTM are based on the MDM trip purpose segments.  The trip 
purpose segments are aggregated based on differentials in users’ value of time (VoT) and 
differentials in vehicle operating cost (VoC).  The RTM has the following assignment user 
classes: 

 Car - Employer’s Business; 
 Car - Other; 
 LGVs; and 
 OGVs. 

10.1.10 Travellers in the employer’s business class have a higher value of time than in the other 
classes, which needs to be retained in the assignment model. 

10.1.11 The ’Other’ user class includes all car trips with purposes of commuting, shopping, 
education, leisure, personal business.  These have been combined because the VoT:VoC 
relationship is considered to be sufficiently similar to not warrant the additional run times 
introduced by separate assignment segments. 
 
Trip Matrices 

10.1.12 The key steps in developing the base year matrices were: 

 Development of the origin destination demand; and 
 Development of the one hour RTM assignment matrices. 

10.1.13 The origin/destination demand matrices are defined at the period level: AM (0700-1000), 
IP (1000-1600), PM (1600-1900), and Off Peak (1900-0700).  They include four home-
based and two non home-based personal trip purposes matrices. 
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10.1.14 The one-hour RTM assignment matrices were obtained from the corresponding origin/ 
destination demand matrices by: 

 applying peak-hour or average hour factors; 
 applying trip purpose-specific vehicle occupancy factors to convert the person 

matrices to vehicle matrices;  
 applying passenger car units (PCUs) to the LGV and HGV demand matrices; and 
 aggregating the demand matrices into the assignment purposes. 

10.1.15 Assignment and validation of the one hour RTM matrices showed that matrix estimation 
was necessary to refine the prior matrices, particularly for trips crossing the calibration 
screenlines and not sampled using the OD surveys. 
 
Assignment Methodology 

10.1.16 The deterministic user equilibrium method implemented in the SATURN software is used.  
This assumes that users have perfect knowledge of the time taken to pass through the 
network from their origin to destination. 
 
Calibration and Validation 

10.1.17 Data was collected to calibrate and validate the RTM.  The data is defined as either 
demand or supply.  Demand data is any information used to calibrate and validate the 
demand matrices, and supply data is used for building the highway network.   

10.1.18 Demand data collected for the purpose of calibrating and validation the RTM included: 

 Roadside Interview Surveys (RSI); 
 Screenline manual and automatic traffic counts; and 
 Automatic number plate recognition (ANPR) survey. 

10.1.19 Surveys were organised to collect the following supply data for the RTM: 

 Journey time surveys; and 
 Junction saturation flow surveys. 

10.1.20 Further supply data included TrafficMaster data, signal data and speed limit information.  
In addition other existing models such as the PWCS were used for network validation. 

10.2 Summary of Standards Achieved 

10.2.1 Table 39 presents an overall view of the performance of the model against WebTAG 
criteria.  The screenline validation in particular shows good results for the overall Road 
Traffic Model.  The link flow and journey time validation do not meet the WebTAG criteria, 
however these overall criteria mask a reasonable performance, which is close to the 
meeting the acceptability guidelines. 
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Table 39. Summary of Validation Statistics 

Measure  Criteria  Acceptability 
Guideline 

 AM Peak  Inter 
Peak 

 PM Peak 

           

Matrix 
Validation 

 
Differences between modelled 
flows and counts should be less 
than 5% of the counts 

 
All or nearly 
all screenlines 
(WebTAG) 

 83%  89%  80% 

          

 
Differences between modelled 
flows and counts should be within 
GEH=4 of the counts 

 N/A  82%  94%  85% 

          

 
Differences between modelled 
flows and counts should be less 
than 10% of the counts 

 N/A  97%  100%  98% 

           

Link Flow 
Validation 

 
Individual flows within 15% of 
counts for flows from 700 to 2700 
veh/h 

 

>85% of cases 
(WebTAG) 

 

66% 

 

74% 

 

66% 

      

 
Individual flows within 100 veh/h 
of counts for flows less than 700 
veh/h 

    

      

 
Individual flows within 400 veh/h 
of counts for flows more than 
2700 veh/h 

    

          

 GEH < 5 for individual flows  > 85% of cases 
(WebTAG) 

 58%  65%  58% 

          

 GEH < 10 for individual flows  N/A  85%  87%  81% 

           

Journey 
Times 
Validation 

 
Modelled times along routes 
should be within 15% of surveyed 
times (or 1 minute, if higher) 

 >85% of routes 
(WebTAG) 

 82%  82%  64% 

          

 
Modelled times along routes 
should be within 20% of surveyed 
times (or 1 minute, if higher) 

 N/A  90%  88%  70% 

10.2.2 Table 39 demonstrates that the model performance is in general good, and that the 
screenline validation performs particularly well.  This is critical, as of the three validation 
measures the matrix validation screenlines are of particular importance, as discussed 
below:   

 Matrix Validation – Highly important, as it ensures the demand in the model is 
correct for assessing interventions and future changes; 

 Link Flow Validation – Less significant at an individual link level, because routing 
can be volatile and vary from day to day; and 

 Journey Times Validation – Also less crucial because journey times can vary, and it 
is more important that changes can be represented in the model both within mode 
and relatively between modes. 
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10.2.3 It should be noted also that the Solent Steering Group view the matrix validation to be of 
more importance than the link flow validation, as the expected interventions to be tested 
generally cover mode shift changes rather than major highway improvements affecting 
traffic routing. 

10.3 Conclusion 

10.3.1 The SRTM model system covers a wide geographic area and contains a significant number 
of strategic motorways, primary routes and complex urban road networks.  An unusual 
feature of the model is that it includes two main conurbations, Southampton and 
Portsmouth, significant district centres such as Fareham and Gosport, a number of 
peninsulas, and a third geographically distinct centre on the Isle of Wight.  More typically 
traffic models are developed for either single corridors, free-standing cities or 
conurbations.  The strategic validation of the Road Traffic Model needs to be considered 
in this context, i.e.  a model of multiple, often parallel, corridors and multiple centres that 
generate urban and inter-urban trips combined with strategic road access routes using 
the Motorway and trunk road network. 

10.3.2 The model has been constructed according to WebTAG recommendations, and validated 
against DMRB guidelines.  The calibration process did not reveal any significant problems 
or shortcomings in the base year model.  The quality of validation of the model is in 
general good, with the screenline validation performing particularly well.  This is critical, 
as it ensures the demand in the model is correct for assessing multi-modal interventions 
and future changes. 

10.3.3 The journey time validation and the patterns of junction delay appear consistent and 
plausible, although the link flow and journey time validation do not meet the WebTAG 
criteria.  However, these recommended criteria mask a good model performance that is 
close to meeting the acceptability guidelines. 

10.3.4 It is often considered that the WebTAG thresholds of acceptability are more suited to 
smaller, less complex models, and as such it may be argued that a certain level of flexibility 
is acceptable given the scale and complexity of the SRTM. 

10.3.5 The calibration and validation suggest that the model is fit for the purpose of representing 
the highway traffic patterns in the base year, as part of the SRTM.   

10.3.6 The model encompasses a large geographic area at different levels of detail and is 
expected to be used to consider a range of strategic and specific interventions, e.g.  
representing the main highway movements, the impact of major highway and public 
transport interventions on those movements, and providing controlled and consistent 
inputs to local or more detailed models. 

10.3.7 It is acknowledged that whilst fit for general purpose, depending on the nature and scope 
of the intervention being tested, additional local validation checks may be beneficial for 
model application for specific interventions at a local level.   
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APPENDIX A

CORDONS AND SCREENLINES AM

Vehicles

Cordon and Screenlines Validation
Cordon/ Screenline Dir Sites Observed Model Diff % Diff GEH GEH<= WebTAG within

4 5% 7.5% 10% 15% 20%

RSI Cordons and Screenlines

1 Fareham Enclosure Outbound 16 10,764 9,055 -1,709 -15.9% 17.2 N N N N N Y

1 Fareham Enclosure Inbound 16 10,957 9,552 -1,405 -12.8% 13.9 N N N N Y Y

2 Havant Enclosure Outbound 10 5,055 4,735 -320 -6.3% 4.6 N N Y Y Y Y

2 Havant Enclosure Inbound 10 5,085 4,860 -225 -4.4% 3.2 Y Y Y Y Y Y

3 Hayling Island Enclosure Outbound 1 1,508 1,575 66 4.4% 1.7 Y Y Y Y Y Y

3 Hayling Island Enclosure Inbound 1 876 975 99 11.3% 3.3 Y Y N N Y Y

4 Hedge End Enclosure Outbound 8 5,382 4,997 -384 -7.1% 5.3 N N Y Y Y Y

4 Hedge End Enclosure Inbound 8 5,189 4,856 -332 -6.4% 4.7 N N Y Y Y Y

5 Waterlooville Enclosure Outbound 18 11,306 10,585 -721 -6.4% 6.9 N N Y Y Y Y

5 Waterlooville Enclosure Inbound 18 9,514 9,497 -16 -0.2% 0.2 Y Y Y Y Y Y

71 Portsmouth South Enclosure Outbound 6 4,559 4,691 132 2.9% 1.9 Y Y Y Y Y Y

71 Portsmouth South Enclosure Inbound 6 4,649 4,528 -121 -2.6% 1.8 Y Y Y Y Y Y

72 Portsmouth North Enclosure Outbound 7 4,334 4,029 -305 -7.0% 4.7 N N Y Y Y Y

72 Portsmouth North Enclosure Inbound 7 4,478 4,924 445 9.9% 6.5 N N N Y Y Y

8 Southampton City Enclosure Outbound 12 4,927 4,581 -346 -7.0% 5.0 N N Y Y Y Y

8 Southampton City Enclosure Inbound 12 7,743 7,841 99 1.3% 1.1 Y Y Y Y Y Y

91 Bitterne West Screenline Eastbound 5 2,978 3,457 479 16.1% 8.4 N N N N N Y

91 Bitterne West Screenline Westbound 5 5,625 6,164 538 9.6% 7.0 N N N Y Y Y

92 Bitterne East Screenline Eastbound 4 3,916 3,858 -58 -1.5% 0.9 Y Y Y Y Y Y

92 Bitterne East Screenline Westbound 4 3,353 3,215 -138 -4.1% 2.4 Y Y Y Y Y Y

10 Locks Heath North Screenline Outbound 9 6,695 6,999 304 4.5% 3.7 Y Y Y Y Y Y

10 Locks Heath North Screenline Inbound 9 6,839 6,540 -298 -4.4% 3.6 Y Y Y Y Y Y

11 Totton Enclosure Outbound 19 9,737 9,280 -457 -4.7% 4.7 N Y Y Y Y Y

11 Totton Enclosure Inbound 19 10,230 9,791 -439 -4.3% 4.4 N Y Y Y Y Y

12 Eastleigh Enclosure Outbound 11 5,307 4,992 -315 -5.9% 4.4 N N Y Y Y Y

12 Eastleigh Enclosure Inbound 11 6,033 5,699 -333 -5.5% 4.4 N N Y Y Y Y

13 Southampton Enclosure Outbound 14 11,508 11,453 -55 -0.5% 0.5 Y Y Y Y Y Y

13 Southampton Enclosure Inbound 14 15,397 15,792 395 2.6% 3.2 Y Y Y Y Y Y

36 Solent RSI Cordon Northbound 3 218 240 22 10.2% 1.5 Y Y N Y Y Y

36 Solent RSI Cordon Southbound 3 200 224 24 12.2% 1.7 Y N N N Y Y

Overall 286 184,363 178,989 -5,374 -2.9% 50% 53% 73% 83% 93% 100%

08/12/2017 17:37 1 of 3 SRTM_ValidationSpreadsheet_v29cc_PRIOR_ForReport.xlsx
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APPENDIX A

CORDONS AND SCREENLINES

Cordon/ Screenline Dir Sites

RSI Cordons and Screenlines

1 Fareham Enclosure Outbound 16

1 Fareham Enclosure Inbound 16

2 Havant Enclosure Outbound 10

2 Havant Enclosure Inbound 10

3 Hayling Island Enclosure Outbound 1

3 Hayling Island Enclosure Inbound 1

4 Hedge End Enclosure Outbound 8

4 Hedge End Enclosure Inbound 8

5 Waterlooville Enclosure Outbound 18

5 Waterlooville Enclosure Inbound 18

71 Portsmouth South Enclosure Outbound 6

71 Portsmouth South Enclosure Inbound 6

72 Portsmouth North Enclosure Outbound 7

72 Portsmouth North Enclosure Inbound 7

8 Southampton City Enclosure Outbound 12

8 Southampton City Enclosure Inbound 12

91 Bitterne West Screenline Eastbound 5

91 Bitterne West Screenline Westbound 5

92 Bitterne East Screenline Eastbound 4

92 Bitterne East Screenline Westbound 4

10 Locks Heath North Screenline Outbound 9

10 Locks Heath North Screenline Inbound 9

11 Totton Enclosure Outbound 19

11 Totton Enclosure Inbound 19

12 Eastleigh Enclosure Outbound 11

12 Eastleigh Enclosure Inbound 11

13 Southampton Enclosure Outbound 14

13 Southampton Enclosure Inbound 14

36 Solent RSI Cordon Northbound 3

36 Solent RSI Cordon Southbound 3

Overall 286

IP

Vehicles

Cordon and Screenlines Validation
Observed Model Diff % Diff GEH GEH<= WebTAG within

4 5% 7.5% 10% 15% 20%

7,571 6,449 -1,121 -14.8% 13.4 N N N N Y Y

7,844 6,523 -1,321 -16.8% 15.6 N N N N N Y

3,964 3,824 -141 -3.5% 2.3 Y Y Y Y Y Y

4,053 3,957 -95 -2.4% 1.5 Y Y Y Y Y Y

912 1,012 100 11.0% 3.2 Y Y N N Y Y

945 1,088 142 15.0% 4.5 N Y N N Y Y

3,815 3,679 -136 -3.6% 2.2 Y Y Y Y Y Y

4,328 4,151 -177 -4.1% 2.7 Y Y Y Y Y Y

7,469 7,261 -208 -2.8% 2.4 Y Y Y Y Y Y

7,630 7,574 -56 -0.7% 0.6 Y Y Y Y Y Y

3,571 3,750 179 5.0% 3.0 Y Y Y Y Y Y

3,833 3,788 -45 -1.2% 0.7 Y Y Y Y Y Y

3,445 3,247 -199 -5.8% 3.4 Y N Y Y Y Y

3,360 3,391 30 0.9% 0.5 Y Y Y Y Y Y

4,983 4,994 11 0.2% 0.2 Y Y Y Y Y Y

4,883 5,058 175 3.6% 2.5 Y Y Y Y Y Y

3,207 3,477 270 8.4% 4.7 N N N Y Y Y

2,912 2,966 54 1.9% 1.0 Y Y Y Y Y Y

2,830 2,882 52 1.8% 1.0 Y Y Y Y Y Y

2,518 2,594 76 3.0% 1.5 Y Y Y Y Y Y

4,635 4,324 -311 -6.7% 4.6 N N Y Y Y Y

4,698 4,423 -276 -5.9% 4.1 N N Y Y Y Y

6,430 6,243 -187 -2.9% 2.3 Y Y Y Y Y Y

6,824 6,709 -115 -1.7% 1.4 Y Y Y Y Y Y

3,776 3,660 -116 -3.1% 1.9 Y Y Y Y Y Y

3,636 3,456 -180 -4.9% 3.0 Y Y Y Y Y Y

9,677 9,271 -407 -4.2% 4.2 N Y Y Y Y Y

9,305 9,346 42 0.4% 0.4 Y Y Y Y Y Y

161 169 8 5.1% 0.6 Y Y Y Y Y Y

159 165 5 3.4% 0.4 Y Y Y Y Y Y

133,375 129,429 -3,946 -3.0% 77% 80% 83% 87% 97% 100%
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CORDONS AND SCREENLINES

Cordon/ Screenline Dir Sites

RSI Cordons and Screenlines

1 Fareham Enclosure Outbound 16

1 Fareham Enclosure Inbound 16

2 Havant Enclosure Outbound 10

2 Havant Enclosure Inbound 10

3 Hayling Island Enclosure Outbound 1

3 Hayling Island Enclosure Inbound 1

4 Hedge End Enclosure Outbound 8

4 Hedge End Enclosure Inbound 8

5 Waterlooville Enclosure Outbound 18

5 Waterlooville Enclosure Inbound 18

71 Portsmouth South Enclosure Outbound 6

71 Portsmouth South Enclosure Inbound 6

72 Portsmouth North Enclosure Outbound 7

72 Portsmouth North Enclosure Inbound 7

8 Southampton City Enclosure Outbound 12

8 Southampton City Enclosure Inbound 12

91 Bitterne West Screenline Eastbound 5

91 Bitterne West Screenline Westbound 5

92 Bitterne East Screenline Eastbound 4

92 Bitterne East Screenline Westbound 4

10 Locks Heath North Screenline Outbound 9

10 Locks Heath North Screenline Inbound 9

11 Totton Enclosure Outbound 19

11 Totton Enclosure Inbound 19

12 Eastleigh Enclosure Outbound 11

12 Eastleigh Enclosure Inbound 11

13 Southampton Enclosure Outbound 14

13 Southampton Enclosure Inbound 14

36 Solent RSI Cordon Northbound 3

36 Solent RSI Cordon Southbound 3

Overall 286

PM

Vehicles

Cordon and Screenlines Validation
Observed Model Diff % Diff GEH GEH<= WebTAG within

4 5% 7.5% 10% 15% 20%

10,445 9,009 -1,436 -13.7% 14.6 N N N N Y Y

10,189 8,979 -1,210 -11.9% 12.4 N N N N Y Y

5,228 4,981 -247 -4.7% 3.5 Y Y Y Y Y Y

5,539 5,316 -223 -4.0% 3.0 Y Y Y Y Y Y

856 975 119 13.9% 3.9 Y Y N N Y Y

1,442 1,499 57 4.0% 1.5 Y Y Y Y Y Y

4,735 4,583 -152 -3.2% 2.2 Y Y Y Y Y Y

6,029 5,594 -435 -7.2% 5.7 N N Y Y Y Y

10,142 10,137 -4 0.0% 0.0 Y Y Y Y Y Y

11,576 11,089 -487 -4.2% 4.6 N Y Y Y Y Y

4,326 4,655 329 7.6% 4.9 N N N Y Y Y

5,376 5,133 -244 -4.5% 3.4 Y Y Y Y Y Y

4,560 4,554 -7 -0.1% 0.1 Y Y Y Y Y Y

4,223 4,296 73 1.7% 1.1 Y Y Y Y Y Y

7,347 7,371 24 0.3% 0.3 Y Y Y Y Y Y

5,548 5,778 231 4.2% 3.1 Y Y Y Y Y Y

5,545 6,106 561 10.1% 7.4 N N N Y Y Y

2,908 3,202 293 10.1% 5.3 N N N Y Y Y

4,006 3,931 -75 -1.9% 1.2 Y Y Y Y Y Y

2,739 2,990 252 9.2% 4.7 N N N Y Y Y

6,806 6,608 -198 -2.9% 2.4 Y Y Y Y Y Y

6,898 6,530 -369 -5.3% 4.5 N Y Y Y Y Y

9,422 9,483 61 0.7% 0.6 Y Y Y Y Y Y

10,338 9,934 -405 -3.9% 4.0 N Y Y Y Y Y

5,681 5,569 -112 -2.0% 1.5 Y Y Y Y Y Y

5,329 5,169 -160 -3.0% 2.2 Y Y Y Y Y Y

14,550 14,274 -276 -1.9% 2.3 Y Y Y Y Y Y

12,179 12,022 -157 -1.3% 1.4 Y Y Y Y Y Y

201 209 9 4.3% 0.6 Y Y Y Y Y Y

168 192 23 13.9% 1.7 Y N N N Y Y

184,329 180,168 -4,161 -2.3% 67% 73% 73% 87% 100% 100%
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APPENDIX B

CORDONS AND SCREENLINES AM

Vehicles

Cordon and Screenlines Validation Link Validation
Cordon/ Screenline Dir Sites Observed Model Diff % Diff GEH GEH<= WebTAG within WebTAG within

4 5% 7.5% 10% Abs or % GEH=5 GEH=7.5 GEH=10

RSI Cordons and Screenlines

1 Fareham Enclosure Outbound 16 10,764 11,115 351 3.3% 3.4 Y Y Y Y 88% 56% 81% 94%

1 Fareham Enclosure Inbound 16 10,957 10,612 -345 -3.1% 3.3 Y Y Y Y 88% 69% 88% 88%

2 Havant Enclosure Outbound 10 5,055 4,900 -155 -3.1% 2.2 Y Y Y Y 40% 40% 70% 70%

2 Havant Enclosure Inbound 10 5,085 5,266 180 3.5% 2.5 Y Y Y Y 30% 30% 40% 60%

3 Hayling Island Enclosure Outbound 1 1,508 1,613 104 6.9% 2.6 Y Y Y Y 100% 100% 100% 100%

3 Hayling Island Enclosure Inbound 1 876 839 -37 -4.2% 1.3 Y Y Y Y 100% 100% 100% 100%

4 Hedge End Enclosure Outbound 8 5,382 5,949 568 10.5% 7.5 N N N N 25% 50% 88% 88%

4 Hedge End Enclosure Inbound 8 5,189 5,133 -56 -1.1% 0.8 Y Y Y Y 63% 63% 75% 75%

5 Waterlooville Enclosure Outbound 18 11,306 10,887 -419 -3.7% 4.0 Y Y Y Y 39% 39% 72% 89%

5 Waterlooville Enclosure Inbound 18 9,514 9,100 -414 -4.4% 4.3 N Y Y Y 67% 61% 72% 78%

71 Portsmouth South Enclosure Outbound 6 4,559 4,559 0 0.0% 0.0 Y Y Y Y 50% 50% 50% 67%

71 Portsmouth South Enclosure Inbound 6 4,649 4,504 -145 -3.1% 2.1 Y Y Y Y 33% 33% 83% 83%

72 Portsmouth North Enclosure Outbound 7 4,347 4,178 -169 -3.9% 2.6 Y Y Y Y 60% 60% 100% 100%

72 Portsmouth North Enclosure Inbound 7 4,478 4,445 -33 -0.7% 0.5 Y Y Y Y 86% 71% 86% 86%

8 Southampton City Enclosure Outbound 12 4,927 4,990 63 1.3% 0.9 Y Y Y Y 67% 67% 75% 83%

8 Southampton City Enclosure Inbound 12 7,743 7,249 -493 -6.4% 5.7 N N Y Y 33% 25% 25% 75%

91 Bitterne West Screenline Eastbound 5 2,978 2,988 10 0.3% 0.2 Y Y Y Y 80% 100% 100% 100%

91 Bitterne West Screenline Westbound 5 5,625 5,789 163 2.9% 2.2 Y Y Y Y 80% 80% 80% 100%

92 Bitterne East Screenline Eastbound 4 3,949 3,829 -120 -3.0% 1.9 Y Y Y Y 100% 100% 100% 100%

92 Bitterne East Screenline Westbound 4 3,561 3,405 -156 -4.4% 2.6 Y Y Y Y 33% 67% 67% 100%

10 Locks Heath North Screenline Outbound 9 6,695 6,156 -539 -8.1% 6.7 N N N Y 89% 78% 89% 89%

10 Locks Heath North Screenline Inbound 9 6,839 6,863 25 0.4% 0.3 Y Y Y Y 44% 44% 56% 78%

11 Totton Enclosure Outbound 19 9,737 9,996 259 2.7% 2.6 Y Y Y Y 61% 56% 61% 67%

11 Totton Enclosure Inbound 19 10,232 10,490 258 2.5% 2.5 Y Y Y Y 78% 61% 78% 89%

12 Eastleigh Enclosure Outbound 11 5,307 5,462 155 2.9% 2.1 Y Y Y Y 64% 64% 82% 91%

12 Eastleigh Enclosure Inbound 11 6,033 6,062 30 0.5% 0.4 Y Y Y Y 91% 73% 100% 100%

13 Southampton Enclosure Outbound 14 11,508 12,060 552 4.8% 5.1 N Y Y Y 64% 71% 86% 86%

13 Southampton Enclosure Inbound 14 15,397 15,681 284 1.8% 2.3 Y Y Y Y 50% 50% 71% 86%

36 Solent RSI Cordon Northbound 3 218 214 -4 -2.0% 0.3 Y Y Y Y 100% 100% 100% 100%

36 Solent RSI Cordon Southbound 3 200 194 -6 -2.8% 0.4 Y Y Y Y 100% 100% 100% 100%

286 184,618 184,529 -89 0.0% 83% 90% 93% 97% 63% 59% 75% 84%

Calibration Screenlines

20 Totton Eastbound 8 3,923 4,051 127 3.2% 2.0 Y Y Y Y 75% 75% 88% 88%

20 Totton Westbound 8 3,369 3,377 8 0.2% 0.1 Y Y Y Y 75% 75% 75% 75%

21 North of Southampton Eastbound 13 5,188 5,019 -169 -3.3% 2.4 Y Y Y Y 38% 23% 46% 54%

21 North of Southampton Westbound 13 5,530 5,594 63 1.1% 0.9 Y Y Y Y 54% 38% 54% 77%

22 South of Southampton Eastbound 7 5,068 5,307 240 4.7% 3.3 Y Y Y Y 57% 43% 86% 100%

22 South of Southampton Westbound 7 4,462 4,651 190 4.2% 2.8 Y Y Y Y 57% 57% 86% 86%

23 Eastleigh Eastbound 6 8,826 8,387 -439 -5.0% 4.7 N Y Y Y 17% 17% 83% 100%

23 Eastleigh Westbound 6 7,941 7,996 54 0.7% 0.6 Y Y Y Y 33% 33% 33% 83%

24 Bitterne Northwest to Southeast Eastbound 15 5,092 4,896 -196 -3.8% 2.8 Y Y Y Y 64% 57% 64% 79%

24 Bitterne Northwest to Southeast Westbound 15 5,718 5,673 -46 -0.8% 0.6 Y Y Y Y 86% 64% 93% 93%

25 Bitterne Southwest to Northeast Eastbound 10 4,488 4,567 78 1.7% 1.2 Y Y Y Y 67% 67% 100% 100%

25 Bitterne Southwest to Northeast Westbound 10 4,819 5,128 309 6.4% 4.4 N N Y Y 67% 67% 89% 100%

26 Fareham North South Eastbound 8 2,903 3,034 131 4.5% 2.4 Y Y Y Y 50% 50% 63% 63%

26 Fareham North South Westbound 8 2,418 2,537 119 4.9% 2.4 Y Y Y Y 88% 63% 75% 100%

271 Locks Heath West to East Northbound 11 5,067 4,759 -307 -6.1% 4.4 N N Y Y 27% 36% 45% 55%

271 Locks Heath West to East Southbound 11 3,024 3,108 85 2.8% 1.5 Y Y Y Y 91% 73% 91% 100%

272 Fareham West to East Northbound 4 1,899 1,800 -99 -5.2% 2.3 Y Y Y Y 75% 75% 100% 100%

272 Fareham West to East Southbound 4 2,056 2,056 0 0.0% 0.0 Y Y Y Y 50% 75% 75% 75%

28 Gosport Northbound 6 3,469 3,489 20 0.6% 0.3 Y Y Y Y 100% 83% 100% 100%

28 Gosport Southbound 6 2,787 2,746 -42 -1.5% 0.8 Y Y Y Y 67% 50% 83% 83%

29 Portsmouth NorthSouth Eastbound 15 4,733 4,248 -484 -10.2% 7.2 N N N Y 67% 47% 73% 80%

29 Portsmouth NorthSouth Westbound 16 5,355 5,011 -344 -6.4% 4.8 N N Y Y 38% 25% 31% 69%

30 Portsmouth EastWest Northbound 8 3,558 3,405 -152 -4.3% 2.6 Y Y Y Y 63% 25% 38% 75%

30 Portsmouth EastWest Southbound 8 3,160 2,945 -215 -6.8% 3.9 Y N Y Y 88% 50% 63% 75%

31 Cosham Eastbound 4 2,428 2,233 -195 -8.0% 4.0 N N N Y 50% 50% 50% 50%

31 Cosham Westbound 4 1,950 2,044 93 4.8% 2.1 Y Y Y Y 50% 50% 50% 50%

32 Waterlooville North to South Eastbound 14 5,189 4,967 -222 -4.3% 3.1 Y Y Y Y 71% 71% 79% 79%

32 Waterlooville North to South Westbound 14 5,112 5,075 -38 -0.7% 0.5 Y Y Y Y 86% 57% 86% 93%

33 Waterlooville West to East Northbound 4 1,345 1,264 -81 -6.0% 2.3 Y N Y Y 100% 75% 75% 100%

33 Waterlooville West to East Southbound 4 1,667 1,909 243 14.5% 5.7 N N N N 75% 75% 75% 100%

34 Havant North South Eastbound 6 1,989 1,900 -89 -4.5% 2.0 Y Y Y Y 50% 50% 67% 83%

34 Havant North South Westbound 6 2,082 2,110 28 1.3% 0.6 Y Y Y Y 100% 83% 100% 100%

35 Havant East West Northbound 9 1,964 1,931 -32 -1.6% 0.7 Y Y Y Y 78% 44% 67% 89%

35 Havant East West Southbound 9 2,581 2,582 1 0.0% 0.0 Y Y Y Y 78% 44% 56% 89%

201 Winchester Cordon Outbound 15 4,546 4,628 82 1.8% 1.2 Y Y Y Y 93% 80% 100% 100%

201 Winchester Cordon Inbound 15 5,956 6,085 129 2.2% 1.7 Y Y Y Y 60% 60% 60% 60%

327 141,662 140,512 -1,150 -0.8% 81% 78% 92% 97% 66% 55% 71% 82%

Motorways

M27 Eastbound 14 80% 80% 80% 100%

M27 Westbound 14 80% 50% 80% 90%

M3 Eastbound 6 40% 20% 80% 100%

M3 Westbound 6 100% 100% 100% 100%

A3(M) Northbound 4 100% 100% 100% 100%

A3(M) Southbound 4 100% 100% 100% 100%

M275 Northbound 4 100% 100% 100% 100%

M275 Southbound 4 100% 100% 100% 100%

M271 Northbound 3 0% 50% 50% 100%

M271 Southbound 3 67% 0% 67% 67%

62 79% 69% 85% 96%

Overall 82% 83% 92% 97% 66% 58% 74% 85%
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CORDONS AND SCREENLINES

Cordon/ Screenline Dir Sites

RSI Cordons and Screenlines

1 Fareham Enclosure Outbound 16

1 Fareham Enclosure Inbound 16

2 Havant Enclosure Outbound 10

2 Havant Enclosure Inbound 10

3 Hayling Island Enclosure Outbound 1

3 Hayling Island Enclosure Inbound 1

4 Hedge End Enclosure Outbound 8

4 Hedge End Enclosure Inbound 8

5 Waterlooville Enclosure Outbound 18

5 Waterlooville Enclosure Inbound 18

71 Portsmouth South Enclosure Outbound 6

71 Portsmouth South Enclosure Inbound 6

72 Portsmouth North Enclosure Outbound 7

72 Portsmouth North Enclosure Inbound 7

8 Southampton City Enclosure Outbound 12

8 Southampton City Enclosure Inbound 12

91 Bitterne West Screenline Eastbound 5

91 Bitterne West Screenline Westbound 5

92 Bitterne East Screenline Eastbound 4

92 Bitterne East Screenline Westbound 4

10 Locks Heath North Screenline Outbound 9

10 Locks Heath North Screenline Inbound 9

11 Totton Enclosure Outbound 19

11 Totton Enclosure Inbound 19

12 Eastleigh Enclosure Outbound 11

12 Eastleigh Enclosure Inbound 11

13 Southampton Enclosure Outbound 14

13 Southampton Enclosure Inbound 14

36 Solent RSI Cordon Northbound 3

36 Solent RSI Cordon Southbound 3

286

Calibration Screenlines

20 Totton Eastbound 8

20 Totton Westbound 8

21 North of Southampton Eastbound 13

21 North of Southampton Westbound 13

22 South of Southampton Eastbound 7

22 South of Southampton Westbound 7

23 Eastleigh Eastbound 6

23 Eastleigh Westbound 6

24 Bitterne Northwest to Southeast Eastbound 15

24 Bitterne Northwest to Southeast Westbound 15

25 Bitterne Southwest to Northeast Eastbound 10

25 Bitterne Southwest to Northeast Westbound 10

26 Fareham North South Eastbound 8

26 Fareham North South Westbound 8

271 Locks Heath West to East Northbound 11

271 Locks Heath West to East Southbound 11

272 Fareham West to East Northbound 4

272 Fareham West to East Southbound 4

28 Gosport Northbound 6

28 Gosport Southbound 6

29 Portsmouth NorthSouth Eastbound 15

29 Portsmouth NorthSouth Westbound 16

30 Portsmouth EastWest Northbound 8

30 Portsmouth EastWest Southbound 8

31 Cosham Eastbound 4

31 Cosham Westbound 4

32 Waterlooville North to South Eastbound 14

32 Waterlooville North to South Westbound 14

33 Waterlooville West to East Northbound 4

33 Waterlooville West to East Southbound 4

34 Havant North South Eastbound 6

34 Havant North South Westbound 6

35 Havant East West Northbound 9

35 Havant East West Southbound 9

201 Winchester Cordon Outbound 15

201 Winchester Cordon Inbound 15

327

Motorways

M27 Eastbound 14

M27 Westbound 14

M3 Eastbound 6

M3 Westbound 6

A3(M) Northbound 4

A3(M) Southbound 4

M275 Northbound 4

M275 Southbound 4

M271 Northbound 3

M271 Southbound 3

62

Overall

IP

Vehicles

Cordon and Screenlines Validation Link Validation
Observed Model Diff % Diff GEH GEH<= WebTAG within WebTAG within

4 5% 7.5% 10% Abs or % GEH=5 GEH=7.5 GEH=10

7,571 7,921 350 4.6% 4.0 Y Y Y Y 81% 63% 94% 94%

7,844 8,090 246 3.1% 2.8 Y Y Y Y 81% 63% 81% 100%

3,964 3,776 -188 -4.8% 3.0 Y Y Y Y 70% 70% 80% 80%

4,053 3,941 -111 -2.8% 1.8 Y Y Y Y 60% 60% 70% 80%

912 935 23 2.5% 0.8 Y Y Y Y 100% 100% 100% 100%

945 996 50 5.3% 1.6 Y Y Y Y 100% 100% 100% 100%

3,815 4,018 203 5.3% 3.2 Y Y Y Y 75% 75% 75% 88%

4,328 4,331 3 0.1% 0.0 Y Y Y Y 88% 88% 100% 100%

7,469 7,099 -370 -5.0% 4.3 N Y Y Y 61% 56% 72% 83%

7,630 7,527 -103 -1.3% 1.2 Y Y Y Y 72% 61% 72% 78%

3,571 3,586 14 0.4% 0.2 Y Y Y Y 50% 50% 50% 67%

3,833 3,837 3 0.1% 0.1 Y Y Y Y 67% 67% 67% 83%

3,471 3,239 -232 -6.7% 4.0 N N Y Y 60% 60% 100% 100%

3,360 3,396 35 1.1% 0.6 Y Y Y Y 100% 86% 100% 100%

4,983 5,032 49 1.0% 0.7 Y Y Y Y 58% 58% 67% 67%

4,883 4,637 -246 -5.0% 3.6 Y Y Y Y 33% 33% 50% 50%

3,207 3,025 -182 -5.7% 3.3 Y N Y Y 40% 40% 60% 80%

2,912 2,704 -208 -7.1% 3.9 Y N Y Y 40% 60% 80% 100%

2,694 2,783 89 3.3% 1.7 Y Y Y Y 67% 67% 100% 100%

2,564 2,696 131 5.1% 2.6 Y Y Y Y 100% 100% 100% 100%

4,635 5,013 378 8.1% 5.4 N N N Y 67% 67% 100% 100%

4,698 4,777 78 1.7% 1.1 Y Y Y Y 100% 89% 100% 100%

6,430 6,492 62 1.0% 0.8 Y Y Y Y 67% 56% 61% 83%

6,824 6,767 -57 -0.8% 0.7 Y Y Y Y 83% 67% 67% 78%

3,776 3,608 -168 -4.4% 2.8 Y Y Y Y 91% 73% 91% 91%

3,636 3,579 -57 -1.6% 1.0 Y Y Y Y 91% 91% 91% 100%

9,677 9,739 62 0.6% 0.6 Y Y Y Y 57% 57% 71% 86%

9,305 9,182 -123 -1.3% 1.3 Y Y Y Y 64% 64% 86% 93%

161 149 -12 -7.2% 0.9 Y Y Y Y 100% 100% 100% 100%

159 161 2 1.1% 0.1 Y Y Y Y 100% 100% 100% 100%

133,311 133,034 -278 -0.2% 90% 87% 97% 100% 71% 65% 79% 87%

2,469 2,506 37 1.5% 0.7 Y Y Y Y 75% 63% 75% 75%

2,699 2,830 131 4.9% 2.5 Y Y Y Y 75% 75% 75% 75%

4,231 4,148 -83 -2.0% 1.3 Y Y Y Y 38% 38% 46% 46%

4,117 4,076 -41 -1.0% 0.6 Y Y Y Y 46% 31% 62% 62%

3,812 3,946 134 3.5% 2.2 Y Y Y Y 43% 43% 57% 86%

4,038 3,910 -128 -3.2% 2.0 Y Y Y Y 57% 57% 86% 86%

6,318 6,566 248 3.9% 3.1 Y Y Y Y 67% 67% 100% 100%

6,417 6,619 202 3.1% 2.5 Y Y Y Y 67% 67% 67% 100%

4,159 3,887 -271 -6.5% 4.3 N N Y Y 79% 57% 71% 86%

4,314 4,115 -199 -4.6% 3.1 Y Y Y Y 71% 57% 86% 93%

3,647 3,653 7 0.2% 0.1 Y Y Y Y 89% 100% 100% 100%

3,548 3,484 -63 -1.8% 1.1 Y Y Y Y 67% 78% 89% 100%

1,906 1,983 77 4.0% 1.7 Y Y Y Y 88% 63% 63% 100%

1,901 1,966 65 3.4% 1.5 Y Y Y Y 88% 63% 88% 100%

3,000 3,042 41 1.4% 0.7 Y Y Y Y 73% 64% 64% 100%

3,042 3,086 44 1.4% 0.8 Y Y Y Y 82% 55% 82% 100%

1,435 1,470 35 2.5% 0.9 Y Y Y Y 50% 50% 75% 75%

1,377 1,379 2 0.1% 0.1 Y Y Y Y 100% 100% 100% 100%

2,524 2,510 -14 -0.6% 0.3 Y Y Y Y 83% 67% 83% 83%

2,472 2,454 -17 -0.7% 0.4 Y Y Y Y 83% 67% 67% 83%

4,309 4,116 -193 -4.5% 3.0 Y Y Y Y 53% 33% 47% 73%

4,319 4,225 -94 -2.2% 1.4 Y Y Y Y 44% 25% 56% 75%

2,705 2,620 -85 -3.2% 1.7 Y Y Y Y 63% 38% 50% 100%

2,742 2,753 10 0.4% 0.2 Y Y Y Y 75% 50% 63% 88%

1,562 1,636 74 4.8% 1.9 Y Y Y Y 50% 50% 50% 50%

1,518 1,543 25 1.7% 0.6 Y Y Y Y 50% 50% 50% 50%

3,869 3,724 -145 -3.8% 2.4 Y Y Y Y 86% 71% 71% 86%

3,950 3,822 -128 -3.2% 2.1 Y Y Y Y 86% 71% 71% 86%

1,134 1,068 -67 -5.9% 2.0 Y N Y Y 100% 75% 100% 100%

1,186 1,158 -28 -2.4% 0.8 Y Y Y Y 100% 75% 100% 100%

1,631 1,549 -81 -5.0% 2.0 Y Y Y Y 50% 50% 67% 67%

1,583 1,549 -34 -2.1% 0.8 Y Y Y Y 83% 50% 100% 100%

1,729 1,772 43 2.5% 1.0 Y Y Y Y 67% 33% 78% 78%

1,781 1,754 -27 -1.5% 0.6 Y Y Y Y 100% 67% 78% 89%

3,678 3,590 -88 -2.4% 1.5 Y Y Y Y 100% 93% 100% 100%

3,616 3,388 -228 -6.3% 3.9 Y N Y Y 87% 80% 87% 100%

108,737 107,897 -840 -0.8% 97% 92% 100% 100% 72% 59% 74% 86%

100% 100% 100% 100%

100% 100% 100% 100%

100% 100% 100% 100%

100% 100% 100% 100%

100% 100% 100% 100%

67% 67% 100% 100%

100% 100% 100% 100%

100% 100% 100% 100%

100% 100% 100% 100%

100% 100% 100% 100%

98% 98% 100% 100%

94% 89% 98% 100% 74% 65% 78% 87%
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Cordon/ Screenline Dir Sites

RSI Cordons and Screenlines

1 Fareham Enclosure Outbound 16

1 Fareham Enclosure Inbound 16

2 Havant Enclosure Outbound 10

2 Havant Enclosure Inbound 10

3 Hayling Island Enclosure Outbound 1

3 Hayling Island Enclosure Inbound 1

4 Hedge End Enclosure Outbound 8

4 Hedge End Enclosure Inbound 8

5 Waterlooville Enclosure Outbound 18

5 Waterlooville Enclosure Inbound 18

71 Portsmouth South Enclosure Outbound 6

71 Portsmouth South Enclosure Inbound 6

72 Portsmouth North Enclosure Outbound 7

72 Portsmouth North Enclosure Inbound 7

8 Southampton City Enclosure Outbound 12

8 Southampton City Enclosure Inbound 12

91 Bitterne West Screenline Eastbound 5

91 Bitterne West Screenline Westbound 5

92 Bitterne East Screenline Eastbound 4

92 Bitterne East Screenline Westbound 4

10 Locks Heath North Screenline Outbound 9

10 Locks Heath North Screenline Inbound 9

11 Totton Enclosure Outbound 19

11 Totton Enclosure Inbound 19

12 Eastleigh Enclosure Outbound 11

12 Eastleigh Enclosure Inbound 11

13 Southampton Enclosure Outbound 14

13 Southampton Enclosure Inbound 14

36 Solent RSI Cordon Northbound 3

36 Solent RSI Cordon Southbound 3

286

Calibration Screenlines

20 Totton Eastbound 8

20 Totton Westbound 8

21 North of Southampton Eastbound 13

21 North of Southampton Westbound 13

22 South of Southampton Eastbound 7

22 South of Southampton Westbound 7

23 Eastleigh Eastbound 6

23 Eastleigh Westbound 6

24 Bitterne Northwest to Southeast Eastbound 15

24 Bitterne Northwest to Southeast Westbound 15

25 Bitterne Southwest to Northeast Eastbound 10

25 Bitterne Southwest to Northeast Westbound 10

26 Fareham North South Eastbound 8

26 Fareham North South Westbound 8

271 Locks Heath West to East Northbound 11

271 Locks Heath West to East Southbound 11

272 Fareham West to East Northbound 4

272 Fareham West to East Southbound 4

28 Gosport Northbound 6

28 Gosport Southbound 6

29 Portsmouth NorthSouth Eastbound 15

29 Portsmouth NorthSouth Westbound 16

30 Portsmouth EastWest Northbound 8

30 Portsmouth EastWest Southbound 8

31 Cosham Eastbound 4

31 Cosham Westbound 4

32 Waterlooville North to South Eastbound 14

32 Waterlooville North to South Westbound 14

33 Waterlooville West to East Northbound 4

33 Waterlooville West to East Southbound 4

34 Havant North South Eastbound 6

34 Havant North South Westbound 6

35 Havant East West Northbound 9

35 Havant East West Southbound 9

201 Winchester Cordon Outbound 15

201 Winchester Cordon Inbound 15

327

Motorways

M27 Eastbound 14

M27 Westbound 14

M3 Eastbound 6

M3 Westbound 6

A3(M) Northbound 4

A3(M) Southbound 4

M275 Northbound 4

M275 Southbound 4

M271 Northbound 3

M271 Southbound 3

62

Overall

PM

Vehicles

Cordon and Screenlines Validation Link Validation
Observed Model Diff % Diff GEH GEH<= WebTAG within WebTAG within

4 5% 7.5% 10% Abs or % GEH=5 GEH=7.5 GEH=10

10,445 10,518 73 0.7% 0.7 Y Y Y Y 88% 75% 81% 94%

10,189 10,291 103 1.0% 1.0 Y Y Y Y 88% 69% 88% 100%

5,228 5,178 -50 -1.0% 0.7 Y Y Y Y 50% 60% 60% 70%

5,539 5,561 22 0.4% 0.3 Y Y Y Y 50% 50% 50% 60%

856 777 -79 -9.3% 2.8 Y Y N Y 100% 100% 100% 100%

1,442 1,438 -4 -0.3% 0.1 Y Y Y Y 100% 100% 100% 100%

4,735 4,884 149 3.1% 2.1 Y Y Y Y 63% 63% 63% 63%

6,029 5,744 -285 -4.7% 3.7 Y Y Y Y 38% 50% 50% 63%

10,142 9,819 -323 -3.2% 3.2 Y Y Y Y 72% 67% 83% 83%

11,576 11,862 286 2.5% 2.6 Y Y Y Y 67% 61% 78% 78%

4,326 4,275 -52 -1.2% 0.8 Y Y Y Y 33% 33% 33% 50%

5,376 5,446 69 1.3% 0.9 Y Y Y Y 50% 50% 67% 83%

4,558 4,457 -101 -2.2% 1.5 Y Y Y Y 40% 20% 80% 80%

4,223 4,333 110 2.6% 1.7 Y Y Y Y 57% 29% 71% 86%

7,347 7,131 -216 -2.9% 2.5 Y Y Y Y 42% 50% 58% 67%

5,548 5,122 -425 -7.7% 5.8 N N N Y 42% 33% 42% 58%

5,545 5,648 103 1.9% 1.4 Y Y Y Y 80% 80% 80% 80%

2,908 2,802 -107 -3.7% 2.0 Y Y Y Y 60% 60% 60% 60%

3,748 3,641 -107 -2.9% 1.8 Y Y Y Y 33% 33% 33% 100%

2,951 2,975 24 0.8% 0.4 Y Y Y Y 33% 33% 33% 33%

6,806 6,454 -352 -5.2% 4.3 N Y Y Y 89% 89% 89% 100%

6,898 7,002 104 1.5% 1.2 Y Y Y Y 67% 67% 89% 100%

9,420 9,515 95 1.0% 1.0 Y Y Y Y 50% 50% 50% 67%

10,337 10,298 -40 -0.4% 0.4 Y Y Y Y 61% 50% 61% 72%

5,681 5,453 -228 -4.0% 3.1 Y Y Y Y 55% 55% 82% 91%

5,329 5,612 284 5.3% 3.8 Y Y Y Y 55% 55% 91% 100%

14,550 14,905 355 2.4% 2.9 Y Y Y Y 71% 71% 86% 86%

12,179 12,314 136 1.1% 1.2 Y Y Y Y 64% 64% 71% 79%

201 190 -11 -5.5% 0.8 Y Y Y Y 100% 100% 100% 100%

168 171 3 1.9% 0.2 Y Y Y Y 100% 100% 100% 100%

184,277 183,813 -465 -0.3% 93% 97% 93% 100% 62% 58% 70% 79%

3,411 3,626 215 6.3% 3.6 Y N Y Y 50% 50% 75% 88%

4,218 4,399 181 4.3% 2.8 Y Y Y Y 75% 75% 75% 75%

5,754 5,658 -96 -1.7% 1.3 Y Y Y Y 54% 46% 54% 54%

5,535 5,550 15 0.3% 0.2 Y Y Y Y 38% 38% 46% 54%

4,563 4,670 107 2.3% 1.6 Y Y Y Y 71% 71% 86% 86%

4,997 4,962 -35 -0.7% 0.5 Y Y Y Y 57% 57% 57% 71%

8,112 8,225 113 1.4% 1.2 Y Y Y Y 33% 33% 100% 100%

8,778 8,721 -58 -0.7% 0.6 Y Y Y Y 50% 50% 67% 67%

5,791 5,468 -323 -5.6% 4.3 N N Y Y 64% 43% 57% 64%

5,857 5,610 -247 -4.2% 3.3 Y Y Y Y 57% 50% 71% 93%

5,101 5,499 398 7.8% 5.5 N N N Y 67% 78% 78% 89%

4,690 4,198 -492 -10.5% 7.4 N N N Y 67% 56% 89% 89%

2,546 2,694 148 5.8% 2.9 Y N Y Y 75% 50% 63% 100%

2,896 2,982 86 3.0% 1.6 Y Y Y Y 88% 75% 75% 88%

3,509 3,377 -132 -3.8% 2.3 Y Y Y Y 64% 55% 55% 82%

5,200 4,820 -380 -7.3% 5.4 N N Y Y 36% 36% 45% 64%

2,256 2,308 53 2.3% 1.1 Y Y Y Y 100% 100% 100% 100%

2,234 2,370 136 6.1% 2.8 Y N Y Y 75% 75% 75% 100%

3,007 2,947 -60 -2.0% 1.1 Y Y Y Y 83% 83% 83% 83%

3,499 3,543 44 1.3% 0.7 Y Y Y Y 83% 83% 83% 83%

5,537 5,315 -221 -4.0% 3.0 Y Y Y Y 47% 33% 47% 73%

5,453 5,337 -116 -2.1% 1.6 Y Y Y Y 38% 19% 63% 75%

3,185 3,615 430 13.5% 7.4 N N N N 88% 63% 75% 88%

4,040 4,066 26 0.6% 0.4 Y Y Y Y 63% 25% 38% 63%

2,246 2,321 75 3.3% 1.6 Y Y Y Y 50% 50% 50% 75%

2,214 2,432 218 9.8% 4.5 N N N Y 50% 50% 75% 75%

5,216 5,266 50 1.0% 0.7 Y Y Y Y 64% 57% 64% 93%

5,589 5,686 98 1.7% 1.3 Y Y Y Y 64% 50% 57% 79%

1,712 1,842 129 7.6% 3.1 Y N N Y 75% 25% 75% 100%

1,640 1,661 21 1.3% 0.5 Y Y Y Y 100% 75% 75% 100%

2,290 2,240 -50 -2.2% 1.0 Y Y Y Y 67% 67% 67% 83%

2,088 2,195 107 5.1% 2.3 Y Y Y Y 100% 100% 100% 100%

2,542 2,287 -254 -10.0% 5.2 N N N Y 67% 44% 56% 67%

2,362 2,403 42 1.8% 0.9 Y Y Y Y 89% 78% 78% 78%

5,827 5,879 52 0.9% 0.7 Y Y Y Y 100% 67% 80% 87%

5,050 4,694 -355 -7.0% 5.1 N N Y Y 93% 80% 93% 93%

148,943 148,866 -77 -0.1% 78% 67% 83% 97% 66% 55% 68% 80%

70% 70% 90% 90%

100% 100% 100% 100%

100% 100% 100% 100%

100% 100% 100% 100%

100% 50% 100% 100%

67% 67% 67% 67%

0% 0% 0% 100%

100% 100% 100% 100%

100% 50% 100% 100%

67% 67% 100% 100%

83% 77% 89% 96%

85% 80% 88% 98% 66% 58% 71% 81%
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APPENDIX C

Journey Time Validation

Part 1 AM
Routes Undertaken for Previous 2010 Base, and Updated to TrafficMaster 2014

No. Route Description TM Tot.Time(s) Model Tot.Time(s) Diff. %Diff.
WebTAG

<=15%
<=20% <=25%

1 1EB A336 RINGWOOD ROAD - A35 BURGESS ROAD 1,509 1,510 1 0% Y Y Y

1 1WB A35 BURGESS ROAD - A35 WINCHESTER ROAD 1,552 1,639 87 6% Y Y Y

2 2EB A35 MILLBROOK ROAD WEST - A3025 HAMBLE LANE 1,473 1,226 -247 -17% N Y Y

2 2WB A3025 HAMBLE LANE - A35 MILLBROOK ROAD WEST 1,539 1,383 -156 -10% Y Y Y

3 3NB A33 DORSET STREET - A335 TWYFORD ROAD 1,219 1,118 -101 -8% Y Y Y

3 3SB A335 TWYFORD ROAD - A33 DORSET STREET 1,123 1,235 112 10% Y Y Y

4 4NB A33 DORSET STREET - A33 545 572 27 5% Y Y Y

4 4SB A33 - A33 DORSET STREET 731 712 -19 -3% Y Y Y

5 5NB A3024 BURSLEDON ROAD - A33 THE AVENUE 1,513 1,402 -111 -7% Y Y Y

5 5SB A33 THE AVENUE - A3024 BURSLEDON ROAD 992 1,190 197 20% N Y Y

6 6NB A27 WEST END ROAD - A27 BASSETT GREEN ROAD 965 1,051 86 9% Y Y Y

6 6SB A27 BASSETT GREEN ROAD - A27 WEST END ROAD 911 937 26 3% Y Y Y

7 7NB A3024 BRUNSWICK PLACE - A3057 ROMSEY ROAD 1,200 1,098 -102 -8% Y Y Y

7 7SB A3057 ROMSEY ROAD - A3024 BRUNSWICK PLACE 1,173 1,201 28 2% Y Y Y

8 8WB A27 WESTERN WAY - A27 BRIDGE ROAD 1,083 1,299 216 20% N Y Y

8 8EB A27 BRIDGE ROAD - A27 WESTERN WAY 1,277 1,356 79 6% Y Y Y

9 9NB A32 MUMBY ROAD - B3334 TITCHFIELD ROAD 1,159 1,178 19 2% Y Y Y

9 9SB B3334 TITCHFIELD ROAD - A32 MUMBY ROAD 1,138 1,094 -43 -4% Y Y Y

10 10NB A32 FAREHAM ROAD - A27 WESTERN ROAD 1,534 1,461 -73 -5% Y Y Y

10 10SB A27 WESTERN ROAD - A27 WESTERN ROAD 1,427 1,544 116 8% Y Y Y

11 11NB A397 NORTHERN ROAD - A3 LONDON ROAD 1,024 1,239 215 21% N N Y

11 11SB A3 LONDON ROAD - A397 NORTHERN ROAD 1,073 1,474 401 37% N N N

12 12NB B2177 PORTSDOWN HILL ROAD - B2149 HAVANT ROAD 908 1,314 405 45% N N N

12 12SB B2149 HAVANT ROAD - B2177 PORTSDOWN HILL ROAD 835 1,323 488 58% N N N

13 13NB A2030 VELDER AVENUE - A2030 EASTERN ROAD 743 594 -149 -20% N N Y

13 13SB A2030 EASTERN ROAD - A2030 VELDER AVENUE 631 568 -63 -10% Y Y Y

14 14NB A288 MILTON ROAD - A288 COPNOR ROAD 456 438 -18 -4% Y Y Y

14 14SB A288 COPNOR ROAD - A288 MILTON ROAD 527 476 -51 -10% Y Y Y

15 15NB M275 - - A27 224 275 50 22% Y Y Y

15 15SB A27 - M275 260 283 23 9% Y Y Y

16 16NB A2047 KINGSTON CRESCENT - A3 SOUTHAMPTON ROAD 882 781 -101 -11% Y Y Y

16 16SB A3 SOUTHAMPTON ROAD - A2047 KINGSTON CRESCENT 783 695 -88 -11% Y Y Y

17 17NB A3 MARKETWAY - A27 WESTERN ROAD 757 639 -118 -16% N Y Y

17 17SB A27 WESTERN ROAD - A3 MARKETWAY 714 727 13 2% Y Y Y

Total 33,881 35,030 1149 3%

Part 2 AM
Routes Newly Analysed for 2015 Base

No. Route Description TM Tot.Time(s) Model Tot.Time(s) Diff. %Diff.
WebTAG

<=15%
<=20% <=25%

18 1NB M3J11 - A32 922 915 -8 -1% Y Y Y

18 1SB A32 - M3J11 827 816 -11 -1% Y Y Y

19 2NB M27J2 - A303 1,930 2,050 120 6% Y Y Y

19 2SB A303 - M27J2 2,010 2,290 280 14% Y Y Y

20 3NB M27J2 - A34 1,937 2,107 170 9% Y Y Y

20 3SB A34 - M27J2 1,856 1,977 121 6% Y Y Y

21 SEC1EB Six Dials Jun to Windhover Rbt 689 760 72 10% Y Y Y

21 SEC1WB Windhover Rbt to Six Dials Jun 1,021 938 -83 -8% Y Y Y

22 SEC2NB M27J7 to M3J11 1,344 1,356 12 1% Y Y Y

22 SEC2SB M3J11 - M27J7 1,309 1,274 -35 -3% Y Y Y

23 SEC3NB M27J10 - M3J11 1,898 1,765 -133 -7% Y Y Y

23 SEC3SB M3J11 - M27J10 1,726 1,620 -106 -6% Y Y Y

Total 17,470 17,869 398 2%

Part 3 AM
Motorways - M27 and M3

No. Route Description TM Tot.Time(s) Model Tot.Time(s) Diff. %Diff.
WebTAG

<=15%
<=20% <=25%

24 24EB M27 Eastbound 1,253 1,214 -39 -3% Y Y Y

24 24WB M27 Westbound 1,344 1,532 188 14% Y Y Y

25 25SB M3 Southbound 1,146 1,241 96 8% Y Y Y

25 25NB M3 Northbound 1,415 1,633 218 15% Y Y Y

Total 5,157 5,620 463 9%

Percentage within criteria 82% 90% 94%
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APPENDIX C

Journey Time Validation

Part 1
Routes Undertaken for Previous 2010 Base, and Updated to TrafficMaster 2014

No. Route Description

1 1EB A336 RINGWOOD ROAD - A35 BURGESS ROAD

1 1WB A35 BURGESS ROAD - A35 WINCHESTER ROAD

2 2EB A35 MILLBROOK ROAD WEST - A3025 HAMBLE LANE

2 2WB A3025 HAMBLE LANE - A35 MILLBROOK ROAD WEST

3 3NB A33 DORSET STREET - A335 TWYFORD ROAD

3 3SB A335 TWYFORD ROAD - A33 DORSET STREET

4 4NB A33 DORSET STREET - A33

4 4SB A33 - A33 DORSET STREET

5 5NB A3024 BURSLEDON ROAD - A33 THE AVENUE

5 5SB A33 THE AVENUE - A3024 BURSLEDON ROAD

6 6NB A27 WEST END ROAD - A27 BASSETT GREEN ROAD

6 6SB A27 BASSETT GREEN ROAD - A27 WEST END ROAD

7 7NB A3024 BRUNSWICK PLACE - A3057 ROMSEY ROAD

7 7SB A3057 ROMSEY ROAD - A3024 BRUNSWICK PLACE

8 8WB A27 WESTERN WAY - A27 BRIDGE ROAD

8 8EB A27 BRIDGE ROAD - A27 WESTERN WAY

9 9NB A32 MUMBY ROAD - B3334 TITCHFIELD ROAD

9 9SB B3334 TITCHFIELD ROAD - A32 MUMBY ROAD

10 10NB A32 FAREHAM ROAD - A27 WESTERN ROAD

10 10SB A27 WESTERN ROAD - A27 WESTERN ROAD

11 11NB A397 NORTHERN ROAD - A3 LONDON ROAD

11 11SB A3 LONDON ROAD - A397 NORTHERN ROAD

12 12NB B2177 PORTSDOWN HILL ROAD - B2149 HAVANT ROAD

12 12SB B2149 HAVANT ROAD - B2177 PORTSDOWN HILL ROAD

13 13NB A2030 VELDER AVENUE - A2030 EASTERN ROAD

13 13SB A2030 EASTERN ROAD - A2030 VELDER AVENUE

14 14NB A288 MILTON ROAD - A288 COPNOR ROAD

14 14SB A288 COPNOR ROAD - A288 MILTON ROAD

15 15NB M275 - - A27

15 15SB A27 - M275

16 16NB A2047 KINGSTON CRESCENT - A3 SOUTHAMPTON ROAD

16 16SB A3 SOUTHAMPTON ROAD - A2047 KINGSTON CRESCENT

17 17NB A3 MARKETWAY - A27 WESTERN ROAD

17 17SB A27 WESTERN ROAD - A3 MARKETWAY

Total

Part 2
Routes Newly Analysed for 2015 Base

No. Route Description

18 1NB M3J11 - A32

18 1SB A32 - M3J11

19 2NB M27J2 - A303

19 2SB A303 - M27J2

20 3NB M27J2 - A34

20 3SB A34 - M27J2

21 SEC1EB Six Dials Jun to Windhover Rbt

21 SEC1WB Windhover Rbt to Six Dials Jun

22 SEC2NB M27J7 to M3J11

22 SEC2SB M3J11 - M27J7

23 SEC3NB M27J10 - M3J11

23 SEC3SB M3J11 - M27J10

Total

Part 3
Motorways - M27 and M3

No. Route Description

24 24EB M27 Eastbound

24 24WB M27 Westbound

25 25SB M3 Southbound

25 25NB M3 Northbound

Total

Percentage within criteria

IP

TM Tot.Time(s) Model Tot.Time(s) Diff. %Diff.
WebTAG

<=15%
<=20% <=25%

1,479 1,287 -193 -13% Y Y Y

1,539 1,298 -241 -16% N Y Y

1,454 1,122 -332 -23% N N Y

1,437 1,128 -309 -22% N N Y

1,093 1,016 -77 -7% Y Y Y

1,090 1,095 5 0% Y Y Y

472 424 -48 -10% Y Y Y

487 492 5 1% Y Y Y

1,176 1,132 -44 -4% Y Y Y

1,167 1,146 -22 -2% Y Y Y

880 892 12 1% Y Y Y

902 927 25 3% Y Y Y

1,348 1,063 -285 -21% N N Y

1,199 1,100 -99 -8% Y Y Y

1,104 1,049 -56 -5% Y Y Y

1,148 1,167 20 2% Y Y Y

1,056 1,005 -51 -5% Y Y Y

1,079 1,024 -55 -5% Y Y Y

1,401 1,314 -87 -6% Y Y Y

1,360 1,193 -167 -12% Y Y Y

1,107 1,162 55 5% Y Y Y

1,133 1,258 125 11% Y Y Y

946 1,178 232 25% N N Y

858 1,146 288 34% N N N

647 527 -120 -19% N Y Y

594 539 -55 -9% Y Y Y

494 419 -75 -15% Y Y Y

610 456 -154 -25% N N N

224 229 5 2% Y Y Y

256 231 -25 -10% Y Y Y

778 711 -67 -9% Y Y Y

759 630 -129 -17% N Y Y

672 615 -57 -8% Y Y Y

671 582 -89 -13% Y Y Y

32,617 30,554 -2063 -6%

IP

TM Tot.Time(s) Model Tot.Time(s) Diff. %Diff.
WebTAG

<=15%
<=20% <=25%

775 770 -5 -1% Y Y Y

790 806 16 2% Y Y Y

2,017 1,960 -57 -3% Y Y Y

2,020 2,022 2 0% Y Y Y

1,815 1,957 142 8% Y Y Y

1,825 1,959 135 7% Y Y Y

783 728 -55 -7% Y Y Y

740 749 10 1% Y Y Y

1,235 1,160 -75 -6% Y Y Y

1,272 1,237 -35 -3% Y Y Y

1,710 1,614 -97 -6% Y Y Y

1,659 1,593 -66 -4% Y Y Y

16,640 16,557 -84 -1%

IP

TM Tot.Time(s) Model Tot.Time(s) Diff. %Diff.
WebTAG

<=15%
<=20% <=25%

945 966 21 2% Y Y Y

956 1,015 59 6% Y Y Y

1,092 1,160 68 6% Y Y Y

1,081 1,185 105 10% Y Y Y

4,074 4,327 253 6%

82% 88% 96%
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APPENDIX C

Journey Time Validation

Part 1
Routes Undertaken for Previous 2010 Base, and Updated to TrafficMaster 2014

No. Route Description

1 1EB A336 RINGWOOD ROAD - A35 BURGESS ROAD

1 1WB A35 BURGESS ROAD - A35 WINCHESTER ROAD

2 2EB A35 MILLBROOK ROAD WEST - A3025 HAMBLE LANE

2 2WB A3025 HAMBLE LANE - A35 MILLBROOK ROAD WEST

3 3NB A33 DORSET STREET - A335 TWYFORD ROAD

3 3SB A335 TWYFORD ROAD - A33 DORSET STREET

4 4NB A33 DORSET STREET - A33

4 4SB A33 - A33 DORSET STREET

5 5NB A3024 BURSLEDON ROAD - A33 THE AVENUE

5 5SB A33 THE AVENUE - A3024 BURSLEDON ROAD

6 6NB A27 WEST END ROAD - A27 BASSETT GREEN ROAD

6 6SB A27 BASSETT GREEN ROAD - A27 WEST END ROAD

7 7NB A3024 BRUNSWICK PLACE - A3057 ROMSEY ROAD

7 7SB A3057 ROMSEY ROAD - A3024 BRUNSWICK PLACE

8 8WB A27 WESTERN WAY - A27 BRIDGE ROAD

8 8EB A27 BRIDGE ROAD - A27 WESTERN WAY

9 9NB A32 MUMBY ROAD - B3334 TITCHFIELD ROAD

9 9SB B3334 TITCHFIELD ROAD - A32 MUMBY ROAD

10 10NB A32 FAREHAM ROAD - A27 WESTERN ROAD

10 10SB A27 WESTERN ROAD - A27 WESTERN ROAD

11 11NB A397 NORTHERN ROAD - A3 LONDON ROAD

11 11SB A3 LONDON ROAD - A397 NORTHERN ROAD

12 12NB B2177 PORTSDOWN HILL ROAD - B2149 HAVANT ROAD

12 12SB B2149 HAVANT ROAD - B2177 PORTSDOWN HILL ROAD

13 13NB A2030 VELDER AVENUE - A2030 EASTERN ROAD

13 13SB A2030 EASTERN ROAD - A2030 VELDER AVENUE

14 14NB A288 MILTON ROAD - A288 COPNOR ROAD

14 14SB A288 COPNOR ROAD - A288 MILTON ROAD

15 15NB M275 - - A27

15 15SB A27 - M275

16 16NB A2047 KINGSTON CRESCENT - A3 SOUTHAMPTON ROAD

16 16SB A3 SOUTHAMPTON ROAD - A2047 KINGSTON CRESCENT

17 17NB A3 MARKETWAY - A27 WESTERN ROAD

17 17SB A27 WESTERN ROAD - A3 MARKETWAY

Total

Part 2
Routes Newly Analysed for 2015 Base

No. Route Description

18 1NB M3J11 - A32

18 1SB A32 - M3J11

19 2NB M27J2 - A303

19 2SB A303 - M27J2

20 3NB M27J2 - A34

20 3SB A34 - M27J2

21 SEC1EB Six Dials Jun to Windhover Rbt

21 SEC1WB Windhover Rbt to Six Dials Jun

22 SEC2NB M27J7 to M3J11

22 SEC2SB M3J11 - M27J7

23 SEC3NB M27J10 - M3J11

23 SEC3SB M3J11 - M27J10

Total

Part 3
Motorways - M27 and M3

No. Route Description

24 24EB M27 Eastbound

24 24WB M27 Westbound

25 25SB M3 Southbound

25 25NB M3 Northbound

Total

Percentage within criteria

PM

TM Tot.Time(s) Model Tot.Time(s) Diff. %Diff.
WebTAG

<=15%
<=20% <=25%

1,734 1,355 -379 -22% N N Y

1,771 1,520 -251 -14% Y Y Y

1,513 1,299 -213 -14% Y Y Y

1,530 1,394 -136 -9% Y Y Y

1,470 1,062 -408 -28% N N N

1,469 1,157 -312 -21% N N Y

676 448 -228 -34% N N N

613 603 -10 -2% Y Y Y

1,239 1,314 74 6% Y Y Y

1,589 1,279 -310 -20% N Y Y

915 959 44 5% Y Y Y

1,159 946 -212 -18% N Y Y

1,516 1,114 -402 -27% N N N

1,221 1,150 -71 -6% Y Y Y

1,505 1,135 -369 -25% N N Y

1,366 1,344 -22 -2% Y Y Y

1,066 1,076 10 1% Y Y Y

1,277 1,156 -122 -10% Y Y Y

1,534 1,453 -81 -5% Y Y Y

1,643 1,404 -239 -15% Y Y Y

1,102 1,364 262 24% N N Y

1,118 1,398 280 25% N N N

955 1,219 263 28% N N N

889 1,337 448 50% N N N

792 560 -232 -29% N N N

768 559 -209 -27% N N N

535 420 -115 -21% N N Y

637 479 -159 -25% N N Y

217 339 121 56% N N N

247 258 11 4% Y Y Y

897 837 -60 -7% Y Y Y

832 698 -134 -16% N Y Y

704 714 9 1% Y Y Y

731 680 -51 -7% Y Y Y

37,229 34,029 -3201 -9%

PM

TM Tot.Time(s) Model Tot.Time(s) Diff. %Diff.
WebTAG

<=15%
<=20% <=25%

889 780 -109 -12% Y Y Y

988 843 -146 -15% Y Y Y

1,995 1,959 -36 -2% Y Y Y

1,986 2,050 63 3% Y Y Y

1,924 1,976 52 3% Y Y Y

2,086 1,986 -101 -5% Y Y Y

902 881 -21 -2% Y Y Y

827 884 57 7% Y Y Y

1,315 1,324 9 1% Y Y Y

1,400 1,333 -67 -5% Y Y Y

1,681 1,643 -39 -2% Y Y Y

1,736 1,657 -79 -5% Y Y Y

17,731 17,315 -416 -2%

PM

TM Tot.Time(s) Model Tot.Time(s) Diff. %Diff.
WebTAG

<=15%
<=20% <=25%

1,195 1,304 109 9% Y Y Y

1,164 1,343 179 15% Y Y Y

1,462 1,348 -114 -8% Y Y Y

1,093 1,228 136 12% Y Y Y

4,913 5,223 310 6%

64% 70% 82%
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APPENDIX D  

TIME-DISTANCE CHARTS    
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TIME-DISTANCE CHARTS (X-axis distance: meters, Y- axis time: seconds)  

Figure 1. 1EB A336 RINGWOOD ROAD - A35 BURGESS ROAD 
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Figure 2. 1WB A35 BURGESS ROAD - A35 WINCHESTER ROAD 
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Figure 3. 2EB A35 MILLBROOK ROAD WEST - A3025 HAMBLE LANE 
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Figure 4. 2WB A3025 HAMBLE LANE - A35 MILLBROOK ROAD WEST 
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Figure 5. 3NB A33 DORSET STREET - A335 TWYFORD ROAD 
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Figure 6. 3SB A335 TWYFORD ROAD - A33 DORSET STREET 

  

Page 360



9 
 

Figure 7. 4NB A33 DORSET STREET - A33 

 

 

  

Page 361



10 
 

Figure 8. 4SB A33 - A33 DORSET STREET 
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Figure 9. 5NB A3024 BURSLEDON ROAD - A33 THE AVENUE 

 

 

  

Page 363



12 
 

Figure 10. 5SB A33 THE AVENUE - A3024 BURSLEDON ROAD 
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Figure 11. 6NB A27 WEST END ROAD - A27 BASSETT GREEN ROAD 
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Figure 12. 6SB A27 BASSETT GREEN ROAD - A27 WEST END ROAD 
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Figure 13. 7NB A3024 BRUNSWICK PLACE - A3057 ROMSEY ROAD 
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Figure 14. 7SB A3057 ROMSEY ROAD - A3024 BRUNSWICK PLACE 
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Figure 15. 8EB A27 BRIDGE ROAD - A27 WESTERN WAY 
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Figure 16. 8WB A27 WESTERN WAY - A27 BRIDGE ROAD 
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Figure 17. 9NB A32 MUMBY ROAD - B3334 TITCHFIELD ROAD 
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Figure 18. 9SB B3334 TITCHFIELD ROAD - A32 MUMBY ROAD 
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Figure 19. 10NB A32 FAREHAM ROAD - A27 WESTERN ROAD 
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Figure 20. 10SB A27 WESTERN ROAD- A27 WESTERN ROAD 
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Figure 21.  11NB A397 NORTHERN ROAD- A3 LONDON ROAD 

 

 

  

Page 375



24 
 

Figure 22. 11SB A3 LONDON ROAD- A397 NORTHERN ROAD 
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Figure 23.  12NB B2177 PORTSDOWN HILL ROAD – B2149 HAVANT ROAD 
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Figure 24.  12SB B2149 HAVANT ROAD – B2177 PORTSDOWN HILL ROAD 
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Figure 25. 13NB A2030 VELDER AVENUE- A2030 EASTERN ROAD 
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Figure 26. 13SB A2030 EASTERN ROAD – A2030 VELDER AVENUE 
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Figure 27. 14NB A288 MILTON ROAD – A288 COPNOR ROAD 

 

 

  

Page 381



30 
 

Figure 28. 14SB A288 COPNOR ROAD -A288 MILTON ROAD 
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Figure 29. 15NB M275- A27 
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Figure 30. 15SB A27 – M275 
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Figure 31. 16NB A2047 KINGSTON CRESCENT – A3 SOUTHAMPTON ROAD 
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Figure 32. 16SB A3 SOUTHAMPTON ROAD – A2047 KINGSTON CRESCENT 
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Figure 33. 17 NB A3 MARKETWAY – A27 WESTERN ROAD 
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Figure 34. 17SB A27 WESTERN ROAD- A3 MARKETWAY 
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Figure 35. 18NB M3J11- A32 
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 Figure 36. 18SB A32- M3J11 
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Figure 37. 19NB M27J2 – A303 
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Figure 38. 19SB A303 – M27J2 
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Figure 39. 20NB M27J2 – A34 
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Figure 40. 20SB A34 – M27J2 
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Figure 41. 21NB Six Dials Jum to Windover Rbt 
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Figure 42. 21SB Windhover Rbt to Six Dials Jun 
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Figure 43. 22NB M27J7 to M3J11 
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Figure 44. 22SB M3J11 – M27J7 
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Figure 45. 23NB M27J10 – M3J11 
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Figure 46. 23SB M3J11 – M27J10 
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Figure 47. AM M27 Eastbound 

 

Figure 48. IP M27 Eastbound 

 

Figure 49. PM M27 Eastbound 
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Figure 50. AM M27 Westbound 

 

Figure 51. IP M27 Westbound 

 

Figure 52. PM M27 Westbound 
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Figure 53. AM M3 Eastbound 

 

Figure 54. IP M3 Eastbound 

 

Figure 55. PM M3 Eastbound 

 

  

Page 403



52 
 

Figure 56. AM M3 Westbound 

 

Figure 57. IP M3 Westbound 

 

Figure 58. PM M3 Westbound 
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1. INTRODUCTION  

1.1.1 SYSTRA, working in partnership with Ricardo Energy and Environment Consultants, were 
commissioned by Southampton City Council for the Southampton Clean Air Zone 
Feasibility Study, assessing the air quality and transport modelling needs for the feasibility 
study, delivering the air quality modelling and co-ordinating transport modelling inputs 
and developing a business case.  

1.1.2 This document provides the modelling methodology for the transport inputs, and is 
structured into the following Chapters: 

 Chapter 2: Model review and specification; 
 Chapter 3: Base Year Modelling, and; 
 Chapter 4: Transport Forecast Modelling.  
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2. MODEL REVIEW AND SPECIFICATION 

2.1.1 Solent Transport commissioned SYSTRA to develop a Sub-Regional Transport Model 
(SRTM) that covered the areas of Southampton, Portsmouth and South Hampshire.  The 
SRTM has been developed to support a wide-ranging set of interventions across the 
Solent Transport sub-region, and is specifically required to be capable of: 

 Forecasting changes in travel demand, road traffic, public transport patronage and 
active mode use over time as a result of changing economic conditions, land-use 
policies and development, and transport improvements and interventions; 

 Testing the impacts of land-use and transport policies and strategies; and 
 Testing the impacts of individual transport interventions in the detail necessary for 

preparing submissions for inclusions in funding programmes. 

2.1.2 The SRTM is a suite of linked models comprising of the following components: 

 Main Demand Model (MDM) which predicts when (time of day), where (destination 
choice) and how (choice of mode) journeys are made; 

 Gateway Demand Model (GDM) which predicts demand for travel from ports and 
airports; 

 Road Traffic Model (RTM) which determines the routes taken by vehicles through 
the road network and journey times, accounting for congestion; 

 Public Transport Model (PTM) which determines routes and services chosen by 
public transport passengers; and 

 Local Economic Impact Model (LEIM) which uses inputs including transport costs to 
forecast the quantum and location of households, populations and jobs.  

2.1.3 The interaction of the sub-models is illustrated in Figure 1 below.  The SRTM was originally 
developed, calibrated and validated against 2010 data and conditions and a Local Model 
Validation Report (LMVR) is available for this 2010 base-year model. 
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Figure 1. Interactions of Sub-Models within the SRTM 

 

2.1.4 SYSTRA have recently updated the base year to 2015 survey data.  The Validation Report 
is provided as T2 Model Validation Report.  

2.1.5 New survey data has been collected in the Southampton and New Forest area’s in 2015.  
The maps below in Figure 2 and Figure 3 shows the locations of the data that has been 
used as part of the 2015 re-base validation for Southampton and New Forest respectively. 
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Figure 2. Location of Validation Data Points for 2015 SRTM Validation - Southampton 

 

Figure 3. Location of Validation Data Points for 2015 SRTM Validation – New Forest 
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2.1.6 The 2015 model has been constructed according to WebTAG recommendations, and 
validated against DMRB guidelines.  The calibration process did not reveal any significant 
problems or shortcomings in the base year.  The quality of the validation of the model is 
generally good, with the screenline validation performing particularly well, which is 
critical for ensuring that the demand in the model is correct for assessing multi-modal 
schemes and future changes. 

2.1.7 The journey time validation and the patterns of junction delay appear consistent and 
plausible, although the link flow and journey time validation do not meet the WebTAG 
criteria.  It is often considered that the WebTAG thresholds of acceptability are more 
suited to smaller, less complex models, and as such it may be argued that a certain level 
of flexibility is acceptable given the scale and complexity of the SRTM, and the criteria 
disguises a good model performance that is close to meeting the acceptability guidelines.  

2.1.8 The calibration and validation suggest that the model is fit for the purpose of representing 
the highway traffic patterns in the base year, as part of the SRTM.  

2.1.9 Appendix A of the T2 SRTM Validation Report presents the results of the cordon and 
screenline validation during the AM, IP and PM peak hours for both vehicles and cars.  
Within Southampton and the New Forest areas, there are 5 RSI cordons / screenlines 
(Southampton City Enclosure, Bitterne West Screenline, Bitterne East Screenline, Totton 
Enclosure and Southampton Enclosure) and 5 calibration screenlines (Totton, North of 
Southampton, South of Southampton, Bitterne Northwest to Southeast and Bitterne 
Southwest to Northeast).  For all of the cordons, screenlines and time periods within 
Southampton, the overall validation performs well. 

2.1.10 The individual link validation results for the validation and calibration cordons and 
screenlines within Southampton and the New Forest are also presented in Appendix A, 
expanding the data to report the link validation by user class (cars, LGV and HGVs).  The 
relevant sections of the motorway link validation are also included within this appendix.  

2.1.11 The journey time validation is presented in Appendix B, with routes 1 -7 being the routes 
in Southampton and New Forest.  

2.1.12 There is another available transport model of the Southampton City Centre created in 
AIMSUM by WSPPB.  However, the spatial coverage of this AIMSUM model is insufficient 
to pick up the main traffic diversions likely to be created by the proposed Southampton 
CAZ and the model does not include many of the changes in travel behaviour (notably 
mode and destination-choice) which are likely to be generated by the introduction of the 
CAZ.  Any benefits from the modelling of the second-by-second interaction between 
vehicles available in the AIMSUN model are insufficient to overcome the limitations noted 
above or the costs associated with using a hybrid 2-traffic-model approach to modelling 
the traffic within the CAZ Study area. 
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3. BASE YEAR MODELLING 

3.1.1 The base year for the SRTM model is 2015 (as discussed in the section above).  This 
chapter summarises the main features of the SRTM and includes the following sections: 

 Geographic scope 
 Zoning system 
 Timer period 
 Traffic input data 
 Vehicle disaggregation  

3.2 Geographic Scope 

3.2.1 The modelled area of the SRTM is sub-divided into four regions which differ by zone 
aggregation and the level of detail within the modelling, as follows: 

 Core Fully Modelled Area (detailed zoning and simulation network representation); 
 Marginal Fully Modelled Area (normally based on MSOAs); 
 Buffer Area (zones based on Districts); and 
 External (zones based on Districts and Counties). 

3.2.2 Figure 4 below shows these four regions within the SRTM.  Southampton is within the 
Core Fully Modelled Area (the most detailed region of the model). 

Figure 4. Study Area of the SRTM 
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3.3 Zoning System 

3.3.1 The choice of zone system dictates the level of spatial resolution of the models and hence 
the ability of the models to realistically represent the transport situation. Current 
guidance states that in the ‘internal’ (Core Fully Modelled Area) area zone boundaries 
should seek to take account of the following: 

 Natural barriers (rivers, railways, motorways or other major roads); 
 Areas of similar land use that have clearly identifiable and unambiguous points of 

access onto the road network included in the model; 
 Existing zone boundaries, where an existing model is being used as the basis for the 

new model; 
 Administrative and planning data boundaries (wards, parishes, Census Output 

Areas); 
 The location of the main parking areas, where town centres are included in the 

model; and 
 The need for internal screenlines for trip matrix validation. 

3.3.2 Within this study the zoning must also satisfy the requirements of all of the models within 
the model suite.  Table 1 shows the various zone system requirements for each of the 
models. 

Table 1. SRTM Suite Zone System Requirements 

MODEL 
COMPONENT 

REQUIREMENT 

MDM & LEIM Land use characteristics for ensuring zones contain similar land use 

 
Known future development sites are not given their own exclusive zones. 
Instead zone numbers have been reserved for that purpose in future year 
modelling 

RTM Highway access can be realistically modelled 

 RSI enclosure boundaries (RTM) and highway screenlines must be respected 

PTM 
Walk access/egress must be modelled in enough detail to ensure true 
differential between public transport and highway 

 
Bus stop catchments, bus stop ‘clusters’, bus corridors and fare zones must 
be taken into account 

 Public transport screenlines must be respected 

GDM 
The GDM will work at the (air/sea) port level at one end of port-terminating 
trips but the different network access points for “gateway traffic” will be 
defined as zones 
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3.3.3 The SRTM zone system uses 2011 Census Output Areas (COAs) as building blocks in the 
fully modelled area. Elsewhere, the zone system uses aggregations of Census Wards.  In 
the fully modelled area, disaggregation was used to ensure that no zones have more than 
400 highway trip origins or destinations per hour in the base year.  Figure 5 below shows 
the SRTM zone system around the study area.  

Figure 5. SRTM Zone System  

 

3.4 Time Period  

3.4.1 Three weekday periods are modelled within the SRTM: 

 AM peak; 
 Inter peak; and  
 PM peak 

3.4.2 These three periods cover a 12 hour period and allow the relative differentials in travel 
cost to be represented. The periods are defined in Table 2.  
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Table 2. Time Period Definitions 

PERIOD 
FULL PERIOD FOR DEMAND 
MODEL 

RTM ASSIGNMENT PERIOD 

AM Peak 07:00 – 10:00 
Peak hour (factored from 
period) 

Inter peak 10:00 – 16:00 Average hour from full period 

PM peak 16:00 – 19:00 
Peak hour (factored from 
period) 

3.4.3 The RTM is based on demand levels for one-hour periods, based on the distributions of 
the broader period. For the inter peak this is an average hour whilst the AM and PM peak 
periods are represented by the peak hours. 

3.5 Traffic input data  

3.5.1 There are 4 main highway user classes modelled in the SRTM: 

 Car employer’s business 
 Car other 
 HGV 
 LGV 

3.5.2 The SRTM also models public transport including buses, trains and ferries.  

3.6 Traffic count data  

3.6.1 The traffic count data used in model validation was described in the section above. 

3.7 Vehicle disaggregation  

3.7.1 The SRTM provides 4 core vehicle categories from the air quality modelling work: Cars, 
HGVs, LGVs and buses.  As described in section 4.2.2 of the Air Quality Modelling 
Methodology Report (AQ2), this was further broken down by splitting HGV’s into rigid and 
articulated vehicles, and an assessment of the proportion of taxis in the vehicle flows.  
This was done using local count and ANPR data.   
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4. TRANSPORT FORECAST MODELLING 

4.1.1 The SRTM model endeavours to represent transport conditions up to the year 2041.  
Known developments and committed (funded) highway schemes are included within the 
models’ Reference Case scenarios (2019, 2026, 2031 and 2036) to provide a 
representation of future year transport supply and demand.  Table 3 shows the list of 
committed highways schemes included within the standard SRTM Reference Case in 
Southampton and neighbouring districts. 

Table 3. Reference Case Schemes 

 

4.1.2 The Smart Motorways measures planned for the M27 (which is assumed would be one of 
the main diversion routes) is likely to be introduced in 2020, and have been assumed to 
be in place (with additional capacity changes) from the SRTM model run year of 2019.   

4.1.3 The 2019 Reference Case model does not include the disruption created during the 
construction of these network changes or the resulting changes in network capacity.  

4.2 Forecast Year Uncertainty 

4.2.1 The SRTM’s standard ‘Reference Case’ scenarios representing forecast year conditions 
includes both new transport infrastructure schemes and landuse development 
assumptions to represent expected changes in conditions compared to the Base year. 

4.2.2 Reference case transport infrastructure only include those schemes that have received 
the necessary planning approvals and are fully funded.  This provides a high degree of 
certainty that the schemes will be constructed.  Reference Case schemes within 
Southampton and neighbouring districts are listed above in Table 3. 

4.2.3 In the standard Reference Case, landuse inputs (sqm floorspace) are derived from the 
Local Plans for each of the planning authorities and the records of granted planning 
permissions.  The landuse model (LEIM) represents floorspace either as exogenous or 
permissible.  Exogenous floorspace is always built-out within the model and represents 
those sites with planning permission or completed sites since the 2015 Base Year - hence 
exogenous floorspace has a high degree of certainty associated to it.  Permissible 
floorspace refers to those locations identified as suitable for future development but that 
have not yet been subject to planning approval.  The locations and maximum land use 
quantum of the permissible sites are based on Local Plan allocations.  The take up of 
permissible developments is determined by the LEIM module of SRTM and is based on 
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the local conditions (the relative ‘attractiveness’ of the development e.g. accessibility).  
Permissible floorspace has a lower degree of certainty but is still considered the most 
likely representation of future landuse growth based on available data.  

4.2.4 The Local Plan information currently input to the SRTM dates from April 2016 and only 
includes for Adopted Plans at that time (it is anticipated that periodic updates of the 
landuse inputs will be undertaken to account for newly adopted Plans and planning 
permissions etc).  In later model years, and particularly those beyond current Plan periods, 
the model includes a process referred to as ‘intensification’.  This enables continued 
growth to be represented within existing developed areas to allow TEMPRO forecasts to 
be met.  Intensification is limited to those areas where development already exists 
because it is not considered appropriate for the model to arbitrarily allocate development 
to undeveloped areas.  It follows that there is less certainty in the actual location of this 
growth. 

4.3 Baseline Forecast 

4.3.1 At the baseline stage the four user classes were split into the 12 user classes, as described 
below in Section 4.5.12. These different user classes were then run through the SRTM and 
assigned onto the network, providing the baseline which to compare the CAZ option 
results. 

4.4 Options Forecast 

4.4.1 The options forecasts or Do Something (DS) scenarios represent the transport model runs 
of the CAZ schemes.  The proposed CAZ zones were modelled as cordons within the 
model, where different levels of charging can be applied to different user classes.  The 
CAZ charging scheme applies to all non-compliant vehicles (determined by Euro standards 
classifications) which travel within a defined enclosed area.  The charge is incurred once 
per day per vehicle.  

4.5 Initial Sifting Options 

4.5.1 Ten simplified model runs were undertaken for initial sifting of scheme options to explore 
the impact of various charging area schemes, using a highway only AM peak hour, 2019 
fixed demand matrix assignment, with no demand model responses modelled. 

4.5.2 Only vehicle ownership and re-routing responses were considered, with the expectation 
that a number of chargeable non-compliant trips divert to avoid the charge.  The results 
from this sifting options provided an indication of the traffic flow changes, highway 
impacts and subsequent revenue of each scheme.  

4.5.3 Only non-compliant vehicles incur any charges from travelling within the CAZ area.  In the 
highway model tests, non-compliant vehicle demand is split into those beginning or 
ending their trips inside the CAZ area (so are forced to pay the charge), and those who 
are potentially passing through, so starting and ending their trip outside the CAZ area, 
with the option to re-route to avoid the charge.   

4.5.4 Within the tests, non-compliant vehicles which begin or end their trips inside the CAZ (and 
are forced to pay the charge), do not consider changing their route.  This avoids 
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discouraging trips which may pass out of the enclosure then back in.  However, these 
vehicles are included as non-compliant charged types in the outputs.  

4.5.5 To establish the compliant and non-compliant vehicle split within the model, JAQU’s 
assumptions for the behavioural responses of vehicle owners to the CAZ charges set out 
below in Table 4 were utilised.  Our understanding is that these assumptions are based 
on data provided by TfL in relation to expected responses to the London ULEZ.  When 
modelling the CAZ in Southampton, the ULEZ charges were used so that consistency is 
maintained with the JAQU behavioural response data.  The charging structure is modelled 
as follows: 

 Cars and LGVs: £12.50 
 HGVs; £100   

4.5.6 Within the highway assignment model, the charge is applied by half on all CAZ entrance 
and exit network links, ensuring that over a single journey the full charge is incurred.  

4.5.7 Table 4 below outlines JAQU assumptions for behavioural responses to the CAZ. The 
national fleet mix in 2020 is taken as a starting point for compliant/ non-compliant 
proportions, then the CAZ behavioural response acts on the non-compliant trip makers 
within the non-compliant group. 

4.5.8 Since the demand model captures trips paying the charge, avoiding the zone and 
cancelling the trip in response to local conditions, just the vehicle upgrade is required to 
be applied externally according to JAQU guidance. Here trip makers using non-compliant 
vehicles to make trips which are deemed to be affected by the CAZ respond by upgrading 
their vehicle to become compliant, using the figures highlighted in bold. 
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Table 4. JAQU Assumptions on Behavioural Response to the CAZ 

PROPORTION OF NON-COMPLIANT VEHICLE KILOMETRES WHICH REACT TO THE ZONE 

 Petrol Cars Diesel Cars Petrol LGVs Diesel LGVs RHGVs AHGVs Buses Coaches 

Pay charge – 
Continue into zone 

7.1% 7.1% 20.3% 20.3% 8.7% 8.7% 0.0% 15.6% 

Avoid Zone – Vkms 
removed, 
modelled 
elsewhere 

21.4% 21.4% 10.0% 10.0% 0.0% 0.0% 0.0% 0.0% 

Cancel journey – 
vkms removed 
completely 

7.1% 7.1% 6.0% 6.0% 8.7% 8.7% 6.4% 12.5% 

Replace Vehicle – 
vkms replaced 
with compliant 
vkms 

64.3% 64.3% 63.8% 63.8% 82.6% 82.6% 93.6% 71.9% 

Source: JAQU, CAZ Technical working group minutes – 15/02/2017 
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4.5.9 The resulting assumed compliance split is provided in Table 5.  Across the highway 
demand the national fleet split is assumed, except where drivers are deemed to respond 
to the CAZ charging scheme according to the below criteria.  For example, for HGVs the 
national non-compliant level is 14.86% but if affected by the CAZ then 82.6% of those that 
upgrade vehicles, leaving a non-compliant level of 2.59% (97.41% compliant). 

Table 5. Compliance Split Assumptions Used 

 % OF COMPLIANT VEHICLES 

VEHICLE TYPE NATIONAL FLEET MIX IN 2020 REACTING TO CLEAN AIR ZONE 

Cars 73.81 90.65 

Vans 70.13 89.19 

HGVs 85.14 97.41 

4.5.10 In the transport model, the higher compliance rate applies to vehicle demand satisfying 
one of two criteria: 

 Where the trip starts or ends within the CAZ area (i.e. an ‘inside’ trip) 
 Where the trip passes through the CAZ area in the Do Minimum (without charging) 

scenario (i.e. they travel across the CAZ area but are an ‘outside’ trip) 

4.5.11 The national fleet split applies to all other demand which is not passing through the CAZ 
area in the Do Minimum.  

4.5.12 To support greater understanding of vehicle behaviour when the CAZ is introduced, the 
matrices were split into compliant and non-compliant vehicles.  As only non-compliant 
vehicles incur any charges from travelling within the CAZ area, this is further split into 
those beginning or ending their trips inside the CAZ area and those who pass through the 
CAZ area (so start and end their trip outside the CAZ area).  The compliance split is applied 
to the existing four Solent highway model user classes, as described below in Table 6, thus 
ending up with 12 user classes. 
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Table 6. User Class Compliance Split 

VEHICLE TYPE 
SOLENT 
MODEL USER 
CLASS 

NEW USER 
CLASS – NON 
COMPLIANT 
OUTSIDE CAZ 
AREA 

NEW USER 
CLASS – NON 
COMPLIANT 
TO/FROM 
INSIDE CAZ 
AREA 

NEW USER 
CLASS - 
COMPLIANT 

Car (in work) 1 1 5 9 

Car (not in 
work) 

2 2 6 10 

LGV 3 3 7 11 

HGV 4 4 8 12 

4.5.13 Ten initial sifting runs were undertaken in the SRTM, comparing the lowest demand 
vehicle class charged (class B&C) against the highest demand vehicle class charged (class 
D).  

4.6 Citywide CAZ – Class B 

4.6.1 Based on the ten sifting options, SYSTRA undertook further testing for the preferred 
scenario, citywide charging of class B (HGVs) within the full demand model.  While the 
sifting analysis only tested the effect of compliance shift (travellers replacing non-
compliant vehicles) and re-routing within the AM peak hour, the full demand model run 
incorporates the inter-peak (1000-1600), PM period (1600-1900) and off peak (1900-
0700) time periods as well as the potential for travellers to further alter their behaviour 
in response to experience of the network.  Behavioural responses within the model 
includes changing modes (to/from public transport or active modes), changing the time 
of day in which they travel or by changing destination.  

4.6.2 Goods vehicle demand is not incorporated within the demand model.  When examining 
HGV charging, the only demand model effect is by travellers in response to the change in 
HGV behaviour (re-routing to avoid the toll where possible).  

4.6.3 For the preferred scenario, only non-compliant goods vehicles incur any charges from 
travelling within the city-wide CAZ area.  As in the sifting option analysis tests, non-
compliant heavy goods vehicular demand is split in to those beginning or ending their trips 
inside the CAZ area (so are forced to pay the charge) and those who are potentially 
passing through, starting and ending their trip outside the CAZ area (and may reroute to 
avoid the charge). 

4.6.4 In the preferred scenario, non-compliant heavy goods vehicles which begin or end their 
trips inside the CAZ area (so are forced to pay the charge) do not consider the charge in 
their route choice. This avoids discouraging trips which may pass out of the enclosure then 
back in. However, these vehicles are included as non-compliant charged vehicles in 
provided network statistics and revenue calculations. 
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4.6.5 HGVs are assumed to be charged £100 for one day of travel within the CAZ area. This has 
been implemented as a £50 charge for each trip within the highway assignment model, 
assuming that HGVs make two trips per day. 

4.6.6 The assumed compliance split for all vehicular demand, following JAQU guidance, is 
provided in Table 5, as per the sifting tests. The national fleet split is generally assumed, 
except where drivers would respond to the CAZ charging scheme (note that in this test 
only HGV demand responds). In this case the compliance rate increases to account for 
drivers replacing their non-compliant vehicle with a compliant vehicle. 

4.6.7 HGV demand that is classified as ‘reacting to the clean air zone’ is identified by analysis of 
routing in the Do Minimum situation. A ‘cordon’ is set up within the Saturn assignment 
software at the proposed CAZ boundaries and trips passing through are identified and 
flagged where at least 5% of the total OD movement demand passes through.  

4.6.8 The demand is split in to classifications which are treated differently: 

 Outside – Outside: demand does not interact with the CAZ area in the Do Minimum 
scenario. Remains at national split of compliant/ non-compliant despite the 
introduction of the CAZ scheme. Non-compliant vehicles would be charged within 
the highway assignment model if attempting to enter the CAZ area. 

 Through: Demand passes through the CAZ area in the Do Minimum scenario. In the 
‘compliance shift’ demand matrix, a proportion of the non-compliant demand 
moves to the new ‘compliant shift’ compliant userclass which is not charged. The 
’compliant shift’ userclass is anticipated to have a different vehicle composition 
than the original ‘compliant’ userclass, as these are vehicles which have upgraded 
most recently in response to the CAZ scheme. 

 To/ from CAZ: These trips are not charged within the assignment model as they 
would pay the charge with no choice and continue making their trips post-
implementation. A portion of the non-compliant demand in this category moves in 
to the ‘compliant shift’ compliant userclass. 

4.7 Model Outputs 

4.7.1 The transport modelling outputs were used for the air quality modelling, with a network 
review of the SRTM undertaken to check the modelled highway network matches the 
spatial road layout to ensure successful validation required for the air quality modelling. 

4.7.2 The outputs that were provided from the SRTM was in the form of a link based dataset 
and covered: 

 AADT (annual average daily traffic) on each road link in the traffic model; 
 AAWT (annual average weekday traffic) on each road link in the traffic model; and  
 Journey time on each road link, alongside junction delay, in the traffic model. 

4.7.3 For both the AADT and AAWT, the data was reported in the number of vehicles using a 
link by each user class.  

4.7.4 The AADT was calculated from peak hour, inter-peak and off peak model flows, using 
factors derived from local traffic counts in the Southampton area.  
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1. INTRODUCTION

1.1 Background

1.1.1 SYSTRA Ltd was commissioned, as part of a wider team, to support Solent Transport with
the development and application of a Sub-Regional Transport Model Suite (SRTM) for this
nationally important area.

1.1.2 The SRTM is used to support a wide-ranging set of interventions across the South
Hampshire sub-region, and is specifically required to be capable of:

 forecasting changes in travel demand, road traffic, public transport patronage and
active mode (walking and cycling) use over time as a result of changing economic
conditions, land-use policies and development, and transport improvement and
interventions;

 testing the impacts of land-use and transport policies and strategies within a
relatively short model run time; and

 testing the impacts of individual transport interventions in the increased detail
necessary for preparing submissions for inclusion in funding programmes within
practical (but probably longer) run times.

1.2 Scope of Report

1.2.1 This Model Forecasting Report covers all components for the Sub Regional Transport
Model that are used to forecast travel demand in forecast years. This includes sections
covering the operation of the models in forecast mode, input assumptions and future year
results for the:

 Main Demand Model (MDM),
 Gateway Demand Mode (GDM);
 Local Economic Impact Model (LEIM);
 Road Traffic Model (RTM); and
 the Public Transport Model (PTM)

1.3 Report Structure

1.3.1 The structure of the chapters following this introduction are as follows:

 Chapter 2 describes how the components of the SRTM fit together and what
information is passed between them;

 Chapter 3 details the input assumptions for the Forecast Reference Cases over the
years in terms of growth assumptions and committed (and therefore represented)
intervention schemes;

 Chapter 4 defines input assumptions for the future years both generic and
parameters specific to each of the SRTM model components;

 Chapters 5 & 6 present development and demand results from LEIM and
MDM/GDM;

 Chapters 7 & 8 show results pertaining to the Assignment Models (RTM & PTM).
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2. SUB-REGIONAL TRANSPORT MODEL OVERVIEW

2.1 Introduction

2.1.1 This chapter provides an overview of the Sub-Regional Transport Model (SRTM),
concentrating on how its modules interact to estimate travel costs and demand across
the forecast years: 2019, 2026, 2031, 2036 and 2041.

2.1.2 More detailed technical specifications of these modules can be found in R2: Model
Development Report, R4: Road Traffic Model Development Report and R5: Public
Transport Model Development Report.

2.2 Model Overview

2.2.1 The Solent Transport Sub-Regional Transport Model (SRTM) is an evidence based Land-
Use and Transport Interaction model. It contains a suite of transport models and an
associated Local Economic Impact Model (LEIM). The suite of transport models comprises
the Main Demand Model (MDM), the Gateway Demand Model (GDM), Road Traffic Model
(RTM) and Public Transport Model (PTM).

2.2.2 Figure 1 shows the interaction of the various models within the SRTM. The LEIM takes
transport costs from a converged run of the MDM and feeds back population and
employment data, which is converted into demand matrices. The public transport and
road traffic demand are assigned to the public transport and road traffic networks to
estimate travel costs, which are then passed back to the MDM to re-estimate demand.
The demand and cost calculations are run iteratively, until convergence.

2.2.3 The MDM, which models travel demand responses to changes in costs, including: macro
time of day choice, mode choice and destination choice. Each of these choices is modelled
as a function of the time and money cost of each alternative, e.g. car, public transport,
park-and-ride or walk/cycle. For HW and PT trips, route choice is modelled using the
respective assignment models.
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Figure 1. The SRTM and the Interaction of the Various Models

Zoning and Geography

2.2.4 The model has the four model regions shown in Table 1 and Figure 2. In the Core and
Marginal Fully Modelled Areas (FMA), the zones are mainly defined as groups of Census
Output Areas (COAs) and Census Wards (CWs), respectively. Outside the FMA, the zones
are based on Districts and, farther away, on Counties. Largely using COA and CW based
zone definitions ensures consistency with the LEIM and the planning data that is used in
calculating base year trip ends and future growth.

Table 1. Model Region Definitions

Region LEIM / MDM Trip Ends Detail RTM / PTM Detail

Core Fully Modelled Area Full Land Use Forecast Model
(based on building sq metres by
zone)

Detailed (Simulation)
Network

Marginal Fully Modelled
Area

Simpler (Speed Flow)
Network

Buffer Area Coarser (Ward based) Coarse (Fixed Speed)
Network
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Figure 2. Study Area and Regions

Model Segmentation

2.2.5 The SRTM considers all weekday (Monday to Friday) travel over a 24 hour period. Four
distinct travel time periods are modelled:

 morning peak (07:00-10:00);
 inter peak (10:00-1600);
 evening peak (1700-1800); and
 off-peak (1900-0700).

2.2.6 For personal trips, six trip purposes are modelled. These are home-based work (HBW),
home-based employer’s business (HBB), home-based education (HBE), home-based other
(HBO), non home-based employer’s business (NHB), and non home-based other (NHO).

2.2.7 Three car availability classes and 4 person-types are also defined. The three car
availability classes are defined for households: households with no car, households with
car competition (fewer cars than adults) and households with no car competition (number
of cars is greater or equal to the number of cars). The four person types are: child, working
adult, non working adult, retired.

Travel Demand

2.2.8 A significant proportion of the travel people make is associated with a place of residence.
These journeys are represented as an array containing the number of 2-way journeys
made from the home zone to a workplace, school, shop, or other attractor. The out and
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return time periods are defined for each return journey. These combinations of out and
return time periods are referred to as tours.

2.2.9 There are also journeys made from non-home origins to non-home destinations, in
particular those made by employees in the course of their employment, denoted as
employers’ business trips. The demand for these trips is represented on an origin-
destination basis.

2.2.10 The demand for goods vehicles is also represented in terms of origin-destination matrices.
Only route choice is represented for goods vehicles; demand responses such as
destination and time period choice are not modelled.

Transport Supply

2.2.11 The RTM and PTM are used to prepare a representation of transport supply (travel times
and costs) for the computations in the demand model.

2.2.12 The RTM contains a comprehensive representation of the highway network across the
Core and Marginal Fully Modelled Areas. In the Core FMA, the interaction of different
traffic streams is considered when extracting the costs. In the Marginal FMA, flow/delay
relationships are used to represent the impacts of congestion on travel costs. Fixed speed
networks are assumed outside the FMA.

2.2.13 For public transport, the PTM model includes details of the routes, fares and frequencies
of rail, bus and passenger ferries to, from and within the Core FMA. In-vehicle congestion
is not modelled in the PTM. On-road travel times are transferred from the RTM to the
PTM, with a factor used to reduce car speeds to reflect the fact that buses typically travel
more slowly than cars.

2.2.14 For the active modes (walking and cycling), constant speeds are assumed across the
forecast years.

2.2.15 The MDM, RTM and PTM have identical zoning systems, designed based on
considerations of highway network access, bus stop catchment size, bus corridors and
fare zones.

2.3 SRTM in Forecasting Mode

2.3.1 The calibration of all the components of the SRTM is described in R2 (LEIM, MDM and
GDM models calibration and validation), R4 (RTM calibration and validation) and R5 (PTM
calibration and validation).

2.3.2 In forecasting mode, the SRTM operates as shown in Figure 3. The SRTM produces
demand and cost estimates for 2019, 2026, 2031, 2036 and 2041.

2.3.3 Based on the base year (2015) costs, LEIM produces population and employment
forecasts for the next forecast year, 2019. Along with the adjusted trip rates, these
forecasts are used to calculate growth factors for the productions and attractions.

2.3.4 The from-home production trip rates derived from NTEM were adjusted to match the
observed trip volumes on the validated base year RTM and PTM and 2015 population and
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employment statistics. The trip rates vary by period and mode of transport, for the 12
person-type/household categories.

2.3.5 Attraction-end growth factors are derived for each zone and purpose using the LEIM
outputs and trip attraction weights obtained from NTEM.

2.3.6 For non home-based trips, which are stored as origin destination matrices, the growth in
attractions is applied to both ends of the trips.

2.3.7 The LEIM gives population and employment forecasts for zones in the FMA. For zones
outside the FMA, growth factors derived from TEMPRO are applied by mode and
purpose/car availability segment.

2.3.8 For new developments, where little or no representative demand exists in the base year
matrices, travel patterns are derived in absolute terms. The trip ends are derived by the
planning variables associated with the new developments with the production trip rates
and the attraction weights.

2.3.9 The MDM then calculates the demand responses to the change in costs. Tour choice,
mode choice and destination choice responses are modelled in the MDM. Highway and
public transport users’ route choices are modelled in the RTM and PTM. Route choice is
not modelled for walk and cycle trips. The MDM works iteratively with the RTM and PTM.
For each period, mode and purpose the MDM calculates demand using some initial cost
assumptions. The RTM and PTM calculate the route costs and feed them back to the
MDM, which will recalculate the demand.
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Figure 3. SRTM Forecasting – flow chart

2.3.10 Using the converged highway and public transport costs, the GDM calculates the total
number of trips to/from the seaports and Southampton Airport and distributes them
appropriately. Demand corresponding to the GDM zones are replaced by the demand
from the GDM to produce the final demand that is assigned on the road and public
transport networks.

2.3.11 The final RTM and PTM assignments are used to assess the operation of the network and
provide costs for the next forecast year (2026, after 2019, and so on).
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3. REFERENCE CASE DEFINITIONS

3.1 Introduction

3.1.1 Reference Case definitions have been developed for five forecast year scenarios for use
with SRTM, and form the basis of the 2019, 2026, 2031, 2036 and 2041 reference cases.

3.1.2 The key assumptions included in these reference case models are described in this
chapter. These cover economic, demographic, land-use and transport supply changes in
forecast years. The gateway model inputs for the corresponding years are also described.

3.2 Supply Changes

Highway Network Changes

3.2.1 The schemes included in the reference case networks are shown in Table 2. The schemes
are included in the reference case networks for all of the modelled years (2019, 2026,
2031, 2036 and 2041).
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Table 2. Road Network Changes Summary

District Scheme 2019 2026 2031 2036 2041

Eastleigh Botley Road / Burnett’s Lane     

Eastleigh Allington Lane / B3037 Fair Oak Road     

Eastleigh Southampton Road / Chestnut Avenue     

Fareham St Margaret’s Rbt.     

Fareham Peel Common Rbt.     

Fareham Gudge Heath Lane     

Fareham A27 Southampton Road, Fareham     

Fareham Newgate Lane South, Fareham     

Fareham Station Roundabout (Avenue approach)     

Fareham Stubbington Bypass     

Fareham Peel Common Rbt.     

Fareham, Gosport Stubbington Bypass mitigation measures     

Fareham,W’chester M27 J9 and Parkway South roundabout     

Havant Hulbert Rd/Purbook Way Jn (Dunsbury Hill)     

Havant Dunsbury Hill Farm Business Park     

Havant A3(M) J3     

Havant Purbook Way / College Road     

Havant Interbridges     

Havant Purbrook Way / Stakes Hill Road     

Havant Purbrook Way f. Stakes Hill Rd to College Rd     

Havant Hulbert Rd / Frendstaple Rd / Tempest Ave     

Havant/P’mouth Hayling Island ferry service     

Isle of Wight Mill Street, Newport     

Isle of Wight St. Georges Way, Newport     

Isle of Wight Forest Road / Parkhurst Rd, Newport     

Isle of Wight Coppins Bridge - St Georges Approach     

Portsmouth Havant Road/Eastern Road     

Portsmouth The Hard, Queen St, Wickham St, Clock St     

Southampton Commercial Rd/Morris Rd/Wyndham Place     

Southampton M271 Redbridge Rbt. (RIS)     

Southampton A33 W Approach/Redbridge Rd/Millbrook Rd W     

Southampton Woolston - Victoria Rd / Woodley Rd     

Test Valley M27 J3     

Test Valley M271 Junction 1 / Brownhill Way     

Various Smart Motorways M27     
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Public Transport Supply

3.2.2 The equivalent list of public transport schemes are shown in Table 3 As with the road
network schemes, the public transport schemes are included in the reference case
networks for all of the modelled years.

Table 3. Public Transport Network Changes

Scheme 2019 2026 2031 2036 2041

Eclipse Bus Rapid Transit Line Extension (Gosport)     

3.3 Demand Changes

Planning Input Data

3.3.1 The residential dwelling planning inputs are shown in Table 4 (Note: These are
approximate as actual inputs are based on residential floorspace). The inputs are shown
by district for the Core Modelled Area. The number of dwellings is shown for each of the
modelled years.

3.3.2 The inputs are based on Local Authority data (provided centrally via HCC) as at April 2016
in accordance with adopted Local Plans at that time (it is anticipated that periodic updates
of the landuse inputs will be undertaken to account for newly adopted Plans and planning
permissions etc). In later model years beyond current Local Plan periods, the landuse
module of the SRTM can replicate additional development floorspace over and above the
allocated sites through a process of intensification of existing sites. This enables
continued growth to be represented within existing developed areas. Intensification is
limited to those areas where development already exists because it is not considered
appropriate for the model to arbitrarily allocate development to undeveloped areas. It
follows that there is less certainty in the actual location of this growth. The impact of
intensification is not accounted for in the tables below.

Table 4. Residential Dwellings LEIM Planning Input (permissible)

Total Planning Inputs

District 2015-2019 2015-2026 2015-2031 2015-2036 2015-2041

East Hampshire (Core) 641 1,511 1,599 1,599 1,599

Eastleigh 3,275 5,430 5,680 5,680 5,680

Fareham 1,402 3,996 5,496 6,996 7,796

Gosport 1,070 2,046 2,167 2,167 2,167

Havant 2,162 3,912 4,104 4,104 4,104

New Forest (Core) 257 796 926 1,001 1,062

Test Valley (Core) 1,175 2,824 3,224 3,274 3,282

Winchester (Core) 1,575 5,665 6,389 6,389 6,389

Portsmouth City 1,488 3,356 3,856 3,952 3,952

Southampton City 3,252 5,399 5,486 5,556 5,556

Isle of Wight 2,376 3,960 3,960 3,960 3,960

Core Modelled Area 18,673 34,935 38,927 40,718 41,587
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3.3.3 The employment floorspace planning inputs are shown in Table 5. The inputs are shown
by district for the Core Modelled Area. The level of floorspace is shown for each of the
modelled years.

Table 5. Employment Floorspace (m2) LEIM Planning Input (permissible) (Office+Industrial+Warehousing)

Total Planning Inputs

District 2015-2019 2015-2026 2015-2031 2015-2036 2015-2041

East Hampshire (Core) 6,800 6,800 6,800 6,800 6,800

Eastleigh 25,423 188,283 188,283 188,283 188,283

Fareham 55,212 197,758 197,758 197,758 197,758

Gosport 90,949 131,233 131,233 131,233 131,233

Havant 91,374 150,146 150,146 150,146 150,146

New Forest (Core) 68,624 234,855 234,855 234,855 234,855

Test Valley (Core) 128,062 142,862 142,862 142,862 142,862

Winchester (Core) 94,911 177,395 177,395 177,395 177,395

Portsmouth City 126,001 210,944 210,944 210,944 210,944

Southampton City -361 175,961 175,961 175,961 175,961

Isle of Wight 89,959 95,195 95,195 95,195 95,195

Core Modelled Area 776,954 1,711,432 1,711,432 1,711,432 1,711,432

3.3.4 Figure 4 shows the permissible development LEIM input. It is presented by zone and
floorspace type.
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Figure 4. LEIM Input Permissible Development (sq metre)
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4. MODEL INPUT ASSUMPTIONS & PARAMETERS

4.1 Generic Assumptions

Values of Time

4.1.1 Consistent with WebTAG Databook, March 2017, values of working time have been
increased in line with GDP per capita, whilst values for other purposes are related to
changes in GDP per capita with an elasticity of 0.8.

4.2 MDM Assumptions

Car Occupancy

4.2.1 For the base year model, 2015, car occupancies were calculated for each purpose based
on observed survey data for use in the MDM. Recent updates to car occupancy
assumptions in WebTAG mean that occupancy is no longer forecast to change in future
years, so the model retains the base year occupancy for the future years as shown in Table
6.

Table 6. Car Occupancies

Purpose 2019 2026 2031 2036 2041

HBW 1.113 1.113 1.113 1.113 1.113

HBB 1.128 1.128 1.128 1.128 1.128

HBE 1.697 1.697 1.697 1.697 1.697

HBO 1.512 1.512 1.512 1.512 1.512

NHB 1.181 1.181 1.181 1.181 1.181

NHO 1.467 1.467 1.467 1.467 1.467

Car Availability Splits

4.2.2 The availability of cars for making journeys is expected to change over time. Early
increases in car availability level off, or are eroded slightly, by later years (Table 7).

Table 7. Car Availability Splits

Car Availability 2015 2019 2026 2031 2036

No Car 13.8% 12.7% 9.3% 7.7% 6.2%

Part Car 41.0% 39.7% 38.5% 37.7% 36.6%

Full Car 45.2% 47.6% 52.2% 54.6% 57.2%
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Goods Vehicle changes over time

4.2.3 For commercial vehicles, growth factors derived from the National Transport (Freight)
Model are used to calculate forecast year demand. For each forecast year and goods
vehicle type, these factors are shown in Table 8.

Table 8. Goods Vehicle Growth Factors

Forecast
Year

Vehicle
Type

Growth Factor
(rel. to 2015)

2019 LGVs 1.110

HGVs 1.032

2026 LGVs 1.300

HGVs 1.087

2031 LGVs 1.424

HGVs 1.128

2036 LGVs 1.548

HGVs 1.169

2041 LGVs 1.672

HGVs 1.211

4.3 Seaport and Airport Input Assumptions

Southampton Airport

4.3.1 The 2010 modelled growth profile for Southampton Airport was generally based on the

2006 Airport Masterplan1 but the decision was made in 2010, in consultation with the
airport themselves, to delay growth forecasts by 5 years due to the recession.

4.3.2 A recent comparison of projected growth against realised passenger numbers provided

by the Civil Aviation Authority2 against 2006 masterplan forecasts, shown in Figure 5,
suggests that passenger growth has been considerably lower than expected.

1 https://www.southamptonairport.com/media/1051/southampton_masterplan_final.pdf

2 http://www.caa.co.uk/Data-and-analysis/UK-aviation-market/Airports/Datasets/UK-Airport-data/
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Figure 5. Southampton Airport passenger numbers forecasts

4.3.3 Since no new Southampton Airport Masterplan is available for the 2015 update,
passenger growth has instead been assumed to follow the Department for Transport’s

more recent 2013 UK Aviation forecasts3 which provide passenger growth for individual
airports including Southampton.

4.3.4 Employee growth at the airport is assumed to be unchanged, and remain in line with the
2006 Masterplan (including the five year delay in growth) as no more recent employee
data is available and no new Masterplan has been produced. Employee growth is not
necessarily linked to passenger growth, and this demand is smaller so the assumption has
less impact.

4.3.5 It was noted in the development of the 2010 model that only a very small amount of
freight is flown from Southampton Airport, resulting in few LGV and HGV movements. No
new or conflicting information is available to counter this, so this assumption is held.

4.3.6 The resulting growth profile for Southampton Airport is shown in Table 9.

Table 9. Southampton Airport Growth Profiles (from 2015)

Year Passenger Growth Employee Growth

2015 0% 0%

2019 2.43% 12.10%

2026 15.57% 41.91%

2031 27.67% 68.66%

2036 43.36% 100.45%

2041 59.33% 138.24%

3 https://www.gov.uk/government/publications/uk-aviation-forecasts-2013
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4.4 Portsmouth Port

4.4.1 The 2010 modelled growth profile for Portsmouth Port was based on discussions with
port authorities for the period up to 2015 and government forecasts thereafter.

4.4.2 In 2011 a Portsmouth Port masterplan was produced 4. This included growth forecasts for
passengers, at approximately 1.5% per annum, and freight demand, at approximately
2.5% per annum. Freight growth has also been used to inform employee growth at the
port. The resulting growth profile is given in Table 10.

Year Freight &
Employee

growth

Passenger growth

2015 0% 0%

2019 10.38% 6.17%

2026 31.21% 17.79%

2031 48.45% 26.90%

2036 67.96% 36.71%

2041 90.03% 47.27%

4.5 Southampton Port

4.5.1 Southampton Port growth was originally informed by the 2009 masterplan5. For the

rebase exercise a draft consultation version of the 2016 masterplan was available 6 which
has been used.

4.5.2 Table 6.2 of the 2016 masterplan provides growth forecasts to 2030 in cruise passengers
and freight (split by containers, automotive and, bulk and general cargo). Passenger
growth is taken directly from the forecast and freight growth is taken from the sum of all
types. Employee growth is assumed to be in line with freight growth.

4 http://www.portsmouth-port.co.uk/uploads/downloads/PORT_MASTER_PLAN_Final_10_10_11.pdf

5 http://www.southamptonvts.co.uk/admin/content/files/pdf_downloads/master%20plan/smp.pdf

6 http://www.southamptonvts.co.uk/port_information/commercial/southampton_master_plan/

Table 10. Portsmouth Port growth profile (from 2015)
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Table 11. Southampton Port growth profile (from 2015)

Year Freight &
Employee

growth

Passenger growth

2015 0% 0%

2019 29.02% 34.52%

2026 57.84% 63.17%

2031 76.37% 80.17%

2036 96.58% 98.55%

2041 116.79% 116.93%

4.5.3 The 2016 consultation document states that by 2020 it is expected that the existing
operational port estate will be operating close to its effective capacity and that expansion
is likely to be realised in other areas in order to achieve forecast growth. In particular, the
areas of Marchwood Industrial Park and the ‘strategic land reserve’ (known as Dibden
Bay) on are identified as likely areas for expansion.

4.5.4 However, the document does not confirm solid plans or intentions for the new sites. It is
anticipated that the existing industrial area of Marchwood will be ready for port use
considerably earlier than Didben Bay, which would require construction work, and that
the two sites would handle freight traffic rather than cruise ships.

4.5.5 Although the Southampton Port masterplan mentions that expansion to Marchwood and
Didben Bay is very likely and included in growth forecasts, no solid plans for these zones
and importantly no transport interventions have been included. As such, the growth is
assumed to occur within the existing port area.
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4.6 RTM Specific Assumptions

Vehicle Operation Costs

4.6.1 For the RTM, the values of time and operating costs are expressed using the SATURN
software’s pence per minute (ppm) and pence per kilometre (ppk) parameters. These
parameters are calculated following WebTAG Databook March 2017 see Table 12.

Table 12. RTM PPM and PPK values (in 2010 prices)

Vehicle Operation Costs

4.6.2 The highway network also incorporates car ferry fares and a toll on Itchen Bridge. These
are assumed to increase in line with the value of time in future years.

4.6.3 This assumption is particularly important for car ferry fares to/from the Isle of Wight
where this constitutes a significant proportion of the total journey costs. Approximations
were required in order to ensure constant generalised travel times were passed to the
MDM. This was because the RTM operates using two car user classes (In-work and Not
in-work), while the MDM operates using 6 car purposes. The values of time and vehicle
occupancies assumed varied by purpose and it was therefore not possible to ensure total
travel costs to/from the Isle of Wight remained exactly fixed.

4.7 PTM Specific Assumptions

4.7.1 For bus and heavy rail, public transport fares have been assumed to rise at 1% per annum
above the growth in RPI. For PT ferry services, public transport fares have been assumed
to increase in line with values of time. Table 13 shows the actual and perceived growth in
fares. Figures 6 and 7 show the growth graphically.

PPM PPK K/M Index PPM PPK M/K Index PPM PPK M/K Index

2015 29.82 12.31 0.41 1.00 30.56 11.74 0.38 1.00 30.25 12.83 0.42 1.00

2019 31.92 12.00 0.38 0.98 32.71 11.44 0.35 0.97 32.38 12.52 0.39 0.98

2026 36.23 11.93 0.33 0.97 37.13 11.37 0.31 0.97 36.75 12.45 0.34 0.97

2031 39.99 11.59 0.29 0.94 40.98 11.04 0.27 0.94 40.57 12.09 0.30 0.94

2036 44.32 11.47 0.26 0.93 45.42 10.93 0.24 0.93 44.96 11.97 0.27 0.93

2041 49.02 11.36 0.23 0.92 50.23 10.82 0.22 0.92 49.73 11.86 0.24 0.92

2015 17.07 5.66 0.33 1.00 15.49 5.49 0.35 1.00 17.08 5.86 0.34 1.00

2019 18.27 5.33 0.29 0.94 16.58 5.16 0.31 0.94 18.28 5.51 0.30 0.94

2026 20.74 5.35 0.26 0.94 18.82 5.18 0.28 0.94 20.75 5.53 0.27 0.95

2031 22.89 5.03 0.22 0.89 20.78 4.87 0.23 0.89 22.90 5.21 0.23 0.89

2036 25.37 4.90 0.19 0.87 23.03 4.74 0.21 0.86 25.38 5.07 0.20 0.87

2041 28.06 4.77 0.17 0.84 25.47 4.61 0.18 0.84 28.07 4.93 0.18 0.84

2015 19.41 7.55 0.39 1.00 18.37 7.34 0.40 1.00 18.94 7.50 0.40 1.00

2019 20.80 7.34 0.35 0.97 19.72 7.14 0.36 0.97 20.32 7.29 0.36 0.97

2026 23.61 7.42 0.31 0.98 22.38 7.22 0.32 0.98 23.06 7.37 0.32 0.98

2031 26.08 7.19 0.28 0.95 24.73 7.00 0.28 0.95 25.48 7.13 0.28 0.95

2036 28.91 7.07 0.24 0.94 27.41 6.89 0.25 0.94 28.24 7.01 0.25 0.93

2041 31.97 6.95 0.22 0.92 30.32 6.77 0.22 0.92 31.23 6.89 0.22 0.92

2015 21.40 46.30 2.16 1.00 21.40 43.70 2.04 1.00 21.40 48.86 2.28 1.00

2019 22.90 49.23 2.15 1.06 22.90 46.46 2.03 1.06 22.90 51.96 2.27 1.06

2026 26.00 55.66 2.14 1.20 26.00 52.58 2.02 1.20 26.00 58.74 2.26 1.20

2031 28.69 56.57 1.97 1.22 28.69 53.43 1.86 1.22 28.69 59.70 2.08 1.22

2036 31.80 56.57 1.78 1.22 31.80 53.43 1.68 1.22 31.80 59.70 1.88 1.22

2041 35.18 56.57 1.61 1.22 35.18 53.43 1.52 1.22 35.18 59.70 1.70 1.22

HGVs

AM IP PM

Car - Employer's Business

Car - Other

LGVs
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Table 13. PTM Specific Assumptions

2015 2019 2026 2031 2036 2041

VOT 100 107 121 134 149 165

Bus Fares 100 104 112 117 123 130

Rail Fares 100 104 112 117 123 130

Ferry Fares 100 100 110 119 129 140

Perceived Bus Fares 100 97 92 87 83 79

Perceived Rail Fares 100 97 92 87 83 79

Perceived Ferry Fares 100 93 91 89 87 85

Figure 6. Growth in Fares

Figure 7. Perceived Growth In PT Fares
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5. LEIM FORECASTS

5.1 Summary

5.1.1 This section presents LEIM forecasts including population, households and employment.
In forecasting mode, the SRTM responds to the output network conditions and that
influences the take-up of permissible floorspace (both residential and non-residential).
This can make some locations/ areas more ‘attractive’ than others and can effectively
supress employment and population growth in certain areas if the provision of new
transport services/ infrastructure do not sufficiently mitigate against increased
generalised cost of travel.

5.2 Population

5.2.1 Population forecasts for each modelled year are presented in Table 14. Forecasts are
presented at district and area level, with the districts shown in Figure 8 below.

Figure 8. Reported Districts and Areas
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Table 14. Population Forecasts by District and Area

5.3 Households

5.3.1 Table 15 shows the growth in residential floorspace over the forecast years and Figure 9
show the uptake of residential households compared to LEIM inputs for the core and
marginal areas.

Table 15.Growth of Residential Floorspace by Year

District 2015 2019 2026 2031 2036 2041 2019 2026 2031 2036 2041 2019 2026 2031 2036 2041

East Hampshire (Core) 20,983 21,813 22,759 22,489 22,327 22,240 829 1,776 1,506 1,343 1,257 4% 8% 7% 6% 6%

Eastleigh 129,029 130,715 132,356 133,761 133,678 132,743 1,686 3,327 4,732 4,649 3,714 1% 3% 4% 4% 3%

Fareham 114,819 114,901 118,291 122,243 126,690 127,407 83 3,473 7,425 11,871 12,589 0% 3% 6% 10% 11%

Gosport 84,627 86,293 91,475 92,952 93,429 94,150 1,666 6,848 8,325 8,803 9,523 2% 8% 10% 10% 11%

Havant 122,892 122,864 121,420 121,502 122,104 122,837 -27 -1,472 -1,390 -788 -54 0% -1% -1% -1% 0%

New Forest (Core) 71,223 68,729 69,399 70,241 70,429 70,371 -2,495 -1,825 -982 -794 -853 -4% -3% -1% -1% -1%

Test Valley (Core) 41,618 44,198 46,185 47,788 50,847 51,928 2,580 4,567 6,170 9,229 10,310 6% 11% 15% 22% 25%

Winchester (Core) 108,089 109,104 118,556 121,967 123,966 126,797 1,015 10,467 13,878 15,878 18,708 1% 10% 13% 15% 17%

Portsmouth City 211,696 213,893 222,570 226,878 227,786 228,183 2,196 10,874 15,182 16,090 16,486 1% 5% 7% 8% 8%

Southampton City 249,559 249,146 260,577 265,197 265,491 265,889 -413 11,018 15,638 15,932 16,330 0% 4% 6% 6% 7%

Isle of Wight 139,346 146,780 155,747 160,432 164,491 168,755 7,434 16,401 21,087 25,146 29,409 5% 12% 15% 18% 21%

Hampshire County 693,280 698,617 720,441 732,943 743,470 748,474 5,338 27,161 39,663 50,190 55,194 1% 4% 6% 7% 8%

Portsmouth City 211,696 213,893 222,570 226,878 227,786 228,183 2,196 10,874 15,182 16,090 16,486 1% 5% 7% 8% 8%

Southampton City 249,559 249,146 260,577 265,197 265,491 265,889 -413 11,018 15,638 15,932 16,330 0% 4% 6% 6% 7%

Core Modelled Area 1,293,881 1,308,436 1,359,334 1,385,450 1,401,239 1,411,300 14,555 65,454 91,569 107,358 117,419 1% 5% 7% 8% 9%

East Hampshire (Marginal) 30,089 30,842 32,570 33,600 34,112 34,363 753 2,481 3,511 4,023 4,275 3% 8% 12% 13% 14%

New Forest (Marginal) 74,831 77,537 81,058 83,507 85,505 86,890 2,706 6,227 8,677 10,674 12,059 4% 8% 12% 14% 16%

Test Valley (Marginal) 26,229 27,464 29,136 30,340 30,876 31,054 1,235 2,906 4,110 4,647 4,824 5% 11% 16% 18% 18%

Winchester (Marginal) 12,655 12,741 13,162 13,329 13,348 13,315 87 507 674 693 660 1% 4% 5% 5% 5%

Arun (Marginal) 86,375 85,128 84,507 85,590 87,090 87,934 -1,247 -1,868 -785 715 1,559 -1% -2% -1% 1% 2%

Chichester (Marginal) 94,766 97,733 107,177 111,220 112,329 112,794 2,967 12,411 16,454 17,563 18,028 3% 13% 17% 19% 19%

Marginal Modelled Area 324,945 331,446 347,610 357,586 363,259 366,350 6,500 22,664 32,641 38,314 41,405 2% 7% 10% 12% 13%

Arun (Buffer) 69,354 71,860 75,324 77,240 79,409 81,293 2,506 5,970 7,886 10,055 11,939 4% 9% 11% 14% 17%

Chichester (Buffer) 22,233 23,228 24,372 25,195 26,265 27,377 996 2,140 2,962 4,032 5,144 4% 10% 13% 18% 23%

East Hampshire (Buffer) 67,032 74,850 79,537 82,023 84,436 86,938 7,817 12,505 14,990 17,404 19,906 12% 19% 22% 26% 30%

New Forest (Buffer) 32,971 33,650 35,094 35,910 37,074 37,956 679 2,123 2,939 4,103 4,986 2% 6% 9% 12% 15%

Test Valley (Buffer) 52,879 57,056 59,470 62,115 64,525 66,753 4,177 6,591 9,236 11,646 13,874 8% 12% 17% 22% 26%

Bournemouth 194,538 204,337 220,669 231,254 243,516 255,249 9,799 26,131 36,716 48,978 60,711 5% 13% 19% 25% 31%

Poole 150,580 154,947 163,011 168,106 174,675 180,517 4,367 12,431 17,526 24,095 29,937 3% 8% 12% 16% 20%

Christchurch 49,067 49,879 51,721 52,689 54,094 55,006 813 2,654 3,622 5,027 5,939 2% 5% 7% 10% 12%

East Dorset 88,714 90,127 93,389 95,117 97,726 99,398 1,413 4,675 6,403 9,012 10,684 2% 5% 7% 10% 12%

Basingstoke & Dean 173,856 188,277 204,081 214,047 223,664 232,277 14,421 30,225 40,191 49,808 58,421 8% 17% 23% 29% 34%

Worthing 107,718 113,191 120,677 125,085 130,000 135,119 5,473 12,959 17,367 22,282 27,401 5% 12% 16% 21% 25%

Salisbury 122,045 129,937 130,829 134,627 138,103 141,094 7,892 8,785 12,582 16,058 19,049 6% 7% 10% 13% 16%

Buffer Area 1,130,986 1,191,339 1,258,174 1,303,406 1,353,485 1,398,975 60,353 127,188 172,420 222,499 267,990 5% 11% 15% 20% 24%

Total 2,749,812 2,831,220 2,965,118 3,046,442 3,117,983 3,176,625 81,408 215,306 296,631 368,171 426,813 3% 8% 11% 13% 16%

Total Difference Difference from 2015

District 2015 2019 2026 2031 2036 2041 2019 2026 2031 2036 2041 2019 2026 2031 2036 2041

East Hampshire (Core) 8,590 9,131 9,775 9,857 9,907 10,066 542 1,185 1,267 1,317 1,476 6% 14% 15% 15% 17%

Eastleigh 54,153 55,878 56,807 58,415 59,686 60,877 1,725 2,654 4,262 5,533 6,724 3% 5% 8% 10% 12%

Fareham 48,137 49,266 51,858 54,184 57,185 58,478 1,129 3,721 6,047 9,048 10,341 2% 8% 13% 19% 21%

Gosport 36,808 37,662 39,603 40,183 40,657 41,699 853 2,795 3,375 3,848 4,890 2% 8% 9% 10% 13%

Havant 52,493 53,120 52,858 53,487 54,587 55,965 627 365 994 2,094 3,472 1% 1% 2% 4% 7%

New Forest (Core) 30,394 29,704 29,207 29,885 30,573 31,141 -690 -1,187 -510 179 746 -2% -4% -2% 1% 2%

Test Valley (Core) 17,910 19,375 20,784 21,389 21,769 22,158 1,465 2,875 3,480 3,859 4,248 8% 16% 19% 22% 24%

Winchester (Core) 43,068 44,921 49,815 51,398 52,091 52,983 1,853 6,747 8,330 9,023 9,915 4% 16% 19% 21% 23%

Portsmouth City 89,501 90,546 95,703 98,736 100,296 101,603 1,045 6,202 9,235 10,796 12,103 1% 7% 10% 12% 14%

Southampton City 104,331 106,907 114,028 116,952 118,838 120,737 2,576 9,697 12,621 14,507 16,406 2% 9% 12% 14% 16%

Isle of Wight 62,652 66,216 71,730 74,987 77,570 80,570 3,565 9,079 12,335 14,918 17,918 6% 14% 20% 24% 29%

Hampshire County 291,553 299,057 310,708 318,799 326,454 333,367 7,504 19,155 27,246 34,901 41,814 3% 7% 9% 12% 14%

Portsmouth City 89,501 90,546 95,703 98,736 100,296 101,603 1,045 6,202 9,235 10,796 12,103 1% 7% 10% 12% 14%

Southampton City 104,331 106,907 114,028 116,952 118,838 120,737 2,576 9,697 12,621 14,507 16,406 2% 9% 12% 14% 16%

Core Modelled Area 548,036 562,726 592,169 609,473 623,158 636,277 14,690 44,133 61,437 75,122 88,241 3% 8% 11% 14% 16%

East Hampshire (Marginal) 12,695 12,983 13,802 14,438 14,934 15,333 287 1,107 1,742 2,239 2,638 2% 9% 14% 18% 21%

New Forest (Marginal) 34,153 35,420 36,758 38,224 39,627 40,838 1,266 2,604 4,070 5,474 6,685 4% 8% 12% 16% 20%

Test Valley (Marginal) 10,837 11,303 12,086 12,749 13,280 13,684 466 1,249 1,913 2,443 2,847 4% 12% 18% 23% 26%

Winchester (Marginal) 5,410 5,615 6,071 6,353 6,509 6,660 205 660 942 1,099 1,249 4% 12% 17% 20% 23%

Arun (Marginal) 37,933 38,560 38,489 39,131 39,970 40,900 627 556 1,198 2,037 2,967 2% 1% 3% 5% 8%

Chichester (Marginal) 41,999 44,254 48,575 50,994 51,993 52,849 2,256 6,577 8,995 9,994 10,850 5% 16% 21% 24% 26%

Marginal Modelled Area 143,027 148,134 155,780 161,888 166,314 170,264 5,107 12,753 18,860 23,286 27,237 4% 9% 13% 16% 19%
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Figure 9. Comparison between input and output Residential Households

5.4 Employment

5.4.1 Table 16 show the growth in LEIM employment forecasts by district and area. Table 17
shows the growth in employment floorspace and Figure 10 show the uptake of
employment floorspace (office, industrial & warehousing floorspace) compared to LEIM
inputs for the core and marginal areas.

Table 16.Employment Forecasts by District and Area

District 2015 2019 2026 2031 2036 2041 2019 2026 2031 2036 2041 2019 2026 2031 2036 2041

East Hampshire (Core) 4,934 5,479 5,745 5,581 5,472 5,491 544 811 647 537 557 11% 16% 13% 11% 11%

Eastleigh 64,035 65,137 68,502 72,005 75,890 77,852 1,102 4,467 7,970 11,855 13,817 2% 7% 12% 19% 22%

Fareham 52,571 53,488 58,232 62,836 65,702 67,272 917 5,661 10,265 13,131 14,701 2% 11% 20% 25% 28%

Gosport 28,355 33,550 38,659 42,095 46,330 47,559 5,195 10,304 13,740 17,975 19,205 18% 36% 48% 63% 68%

Havant 51,005 53,299 55,902 54,538 53,382 53,900 2,294 4,897 3,533 2,377 2,895 4% 10% 7% 5% 6%

New Forest (Core) 29,521 31,806 36,851 39,554 38,889 38,525 2,285 7,330 10,032 9,367 9,004 8% 25% 34% 32% 30%

Test Valley (Core) 23,032 27,529 29,724 31,771 33,485 35,416 4,498 6,692 8,739 10,454 12,384 20% 29% 38% 45% 54%

Winchester (Core) 74,610 74,092 72,906 74,331 76,868 78,568 -517 -1,704 -279 2,259 3,958 -1% -2% 0% 3% 5%

Portsmouth City 110,117 112,013 112,342 109,418 106,699 105,805 1,896 2,225 -699 -3,419 -4,313 2% 2% -1% -3% -4%

Southampton City 123,833 128,312 133,282 135,169 137,596 139,351 4,479 9,449 11,336 13,763 15,518 4% 8% 9% 11% 13%

Isle of Wight 56,849 59,032 60,641 61,421 62,814 64,164 2,182 3,791 4,572 5,964 7,315 4% 7% 8% 10% 13%

Hampshire County 328,063 344,381 366,520 382,711 396,018 404,582 16,318 38,456 54,647 67,955 76,519 5% 12% 17% 21% 23%

Portsmouth City 110,117 112,013 112,342 109,418 106,699 105,805 1,896 2,225 -699 -3,419 -4,313 2% 2% -1% -3% -4%

Southampton City 123,833 128,312 133,282 135,169 137,596 139,351 4,479 9,449 11,336 13,763 15,518 4% 8% 9% 11% 13%

Core Modelled Area 618,863 643,738 672,784 688,719 703,126 713,902 24,875 53,921 69,856 84,263 95,039 4% 9% 11% 14% 15%

East Hampshire (Marginal) 12,531 12,937 13,372 13,429 13,574 13,624 406 841 898 1,042 1,093 3% 7% 7% 8% 9%

New Forest (Marginal) 33,691 34,447 35,390 35,495 35,822 36,083 756 1,699 1,804 2,131 2,392 2% 5% 5% 6% 7%

Test Valley (Marginal) 11,454 11,537 11,120 10,274 9,821 9,428 83 -334 -1,180 -1,634 -2,026 1% -3% -10% -14% -18%

Winchester (Marginal) 8,419 8,175 5,831 4,016 3,083 2,450 -244 -2,588 -4,403 -5,336 -5,969 -3% -31% -52% -63% -71%

Arun (Marginal) 27,380 27,562 26,028 24,553 24,160 24,181 182 -1,352 -2,827 -3,219 -3,199 1% -5% -10% -12% -12%

Chichester (Marginal) 55,649 57,464 59,721 61,571 62,158 62,397 1,815 4,072 5,922 6,509 6,748 3% 7% 11% 12% 12%

Marginal Modelled Area 149,124 152,122 151,462 149,339 148,618 148,164 2,998 2,337 214 -507 -961 2% 2% 0% 0% -1%

Arun (Buffer) 23,574 24,282 24,980 25,359 25,846 26,342 708 1,406 1,786 2,272 2,768 3% 6% 8% 10% 12%

Chichester (Buffer) 8,472 8,717 8,944 9,027 9,143 9,244 245 472 555 671 771 3% 6% 7% 8% 9%

East Hampshire (Buffer) 25,726 26,269 26,846 27,204 27,653 28,148 542 1,120 1,478 1,927 2,421 2% 4% 6% 7% 9%

New Forest (Buffer) 16,079 17,307 18,403 19,382 20,410 21,553 1,229 2,324 3,304 4,331 5,475 8% 14% 21% 27% 34%

Test Valley (Buffer) 28,357 29,100 29,053 28,638 28,394 28,116 744 696 281 37 -241 3% 2% 1% 0% -1%

Bournemouth 89,365 91,936 94,773 96,288 98,519 100,834 2,571 5,408 6,923 9,154 11,469 3% 6% 8% 10% 13%

Poole 83,743 85,383 87,125 87,949 89,377 90,909 1,640 3,382 4,206 5,634 7,166 2% 4% 5% 7% 9%

Christchurch 22,500 22,928 23,395 23,634 24,020 24,428 427 894 1,134 1,520 1,928 2% 4% 5% 7% 9%

East Dorset 34,748 35,473 36,223 36,474 36,964 37,505 725 1,475 1,725 2,216 2,757 2% 4% 5% 6% 8%

Basingstoke & Dean 82,255 84,788 87,003 88,184 90,007 91,865 2,534 4,748 5,929 7,752 9,611 3% 6% 7% 9% 12%

Worthing 50,481 52,100 53,662 54,510 55,568 56,646 1,620 3,182 4,029 5,087 6,165 3% 6% 8% 10% 12%

Salisbury 69,863 68,273 68,225 69,648 71,196 72,850 -1,590 -1,638 -215 1,333 2,987 -2% -2% 0% 2% 4%

Buffer Area 535,163 546,557 558,630 566,296 577,098 588,440 11,394 23,468 31,133 41,935 53,277 2% 4% 6% 8% 10%

Total 1,303,150 1,342,417 1,382,876 1,404,353 1,428,842 1,450,505 39,267 79,726 101,203 125,692 147,355 3% 6% 8% 10% 11%
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Table 17. Growth of Employment Floorspace (Office, Industrial & Warehousing)

Figure 10. Comparison between Input and Output Employment Floorspace

District 2015 2019 2026 2031 2036 2041 2019 2026 2031 2036 2041 2019 2026 2031 2036 2041

East Hampshire (Core) 88,987 95,787 95,787 95,787 95,787 95,787 6,800 6,800 6,800 6,800 6,800 8% 8% 8% 8% 8%

Eastleigh 1,859,027 1,885,232 1,989,312 2,072,712 2,117,911 2,122,230 26,205 130,286 213,686 258,885 263,204 1% 7% 11% 14% 14%

Fareham 1,029,171 1,084,442 1,116,389 1,160,830 1,190,739 1,194,450 55,271 87,218 131,659 161,568 165,279 5% 8% 13% 16% 16%
Gosport 435,302 526,251 535,407 546,120 564,299 564,333 90,950 100,105 110,818 128,998 129,032 21% 23% 25% 30% 30%

Havant 920,590 1,026,432 1,040,804 1,050,026 1,069,248 1,082,403 105,842 120,214 129,436 148,658 161,813 11% 13% 14% 16% 18%
New Forest (Core) 565,350 641,680 738,999 803,622 815,298 817,923 76,331 173,650 238,272 249,949 252,574 14% 31% 42% 44% 45%

Test Valley (Core) 631,053 759,116 774,319 774,378 774,438 774,452 128,063 143,266 143,325 143,385 143,399 20% 23% 23% 23% 23%

Winchester (Core) 1,284,876 1,379,801 1,412,585 1,435,105 1,456,176 1,456,176 94,925 127,708 150,229 171,300 171,300 7% 10% 12% 13% 13%
Portsmouth City 1,698,142 1,824,555 1,846,967 1,863,249 1,878,328 1,895,771 126,413 148,825 165,107 180,187 197,630 7% 9% 10% 11% 12%
Southampton City 2,328,373 2,396,154 2,493,702 2,549,185 2,595,739 2,610,305 67,781 165,329 220,812 267,367 281,932 3% 7% 9% 11% 12%

Isle of Wight 713,753 751,907 766,518 784,501 795,679 796,302 38,153 52,765 70,748 81,925 82,549 5% 7% 10% 11% 12%
Hampshire County 6,814,356 7,398,742 7,703,602 7,938,581 8,083,898 8,107,756 584,386 889,246 1,124,226 1,269,542 1,293,400 9% 13% 16% 19% 19%
Portsmouth City 1,698,142 1,824,555 1,846,967 1,863,249 1,878,328 1,895,771 126,413 148,825 165,107 180,187 197,630 7% 9% 10% 11% 12%
Southampton City 2,328,373 2,396,154 2,493,702 2,549,185 2,595,739 2,610,305 67,781 165,329 220,812 267,367 281,932 3% 7% 9% 11% 12%
Core Modelled Area 11,554,624 12,371,358 12,810,789 13,135,516 13,353,645 13,410,134 816,734 1,256,165 1,580,892 1,799,021 1,855,510 7% 11% 14% 16% 16%

East Hampshire (Marginal) 197,728 201,232 204,647 207,623 209,797 209,989 3,504 6,919 9,895 12,070 12,261 2% 3% 5% 6% 6%

New Forest (Marginal) 375,242 380,518 389,323 392,479 393,328 393,448 5,276 14,081 17,237 18,086 18,206 1% 4% 5% 5% 5%

Test Valley (Marginal) 312,100 312,100 312,100 312,100 312,100 312,100 0 0 0 0 0 0% 0% 0% 0% 0%

Winchester (Marginal) 154,231 154,231 154,231 154,231 154,231 154,231 1 1 1 1 1 0% 0% 0% 0% 0%

Arun (Marginal) 356,541 356,538 356,538 356,538 356,538 356,538 -3 -3 -3 -3 -3 0% 0% 0% 0% 0%

Chichester (Marginal) 661,015 689,055 724,979 752,455 756,562 759,188 28,041 63,964 91,440 95,547 98,173 4% 10% 14% 14% 15%
Marginal Modelled Area 2,056,857 2,093,675 2,141,818 2,175,426 2,182,557 2,185,494 36,818 84,961 118,570 125,700 128,638 2% 4% 6% 6% 6%

Total Difference Difference from 2015
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6. MDM & GDM FORECASTS

6.1 Summary

6.1.1 This section presents forecasts from the MDM and the GDM. MDM forecasts include
origin and destination trip data and total trips by mode. GDM forecasts include trips to
each port by mode, and car and PT mode share.

6.2 MDM Forecasts

6.2.1 Figure 117 shows the total number of trips made to / from or within the Core Fully
Modelled Area, broken down by main mode, for each modelled year. Figure 12 shows
the percentage change in trips from the base year for each mode.

6.2.2 Tables 18 to 20 show the demand by mode for 2015 and 2031. This has been presented
by local authority within the South Hampshire Core Area and also aggregated to marginal,
buffer and external. The tables show demand by mode, mode share (separately including
and excluding Active Modes) and also absolute and percentage changes in demand. Over
the 12 hour period car journeys increase by 20%, public transport by 4% and active modes
drop by 1%.

Figure 11. Total Trips To/From or Within the Core FMA by Mode and Year

7 This and all further outputs are based on test DQV.
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Figure 12. Change in Total Trips To/From/Within the Core FMA by Mode from 2015
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Table 18. Demand by Core Area Authority by Mode (2015 & 2031)
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New Forest 61445 4533 15982 5492 3782 1303 123 1171 616 87 15 12704 5948 2448 115649 New Forest 67122 6284 19871 7251 3923 1751 209 1722 804 112 20 14343 7247 2816 133475

Test Valley 4709 20124 19529 11785 4545 853 67 416 248 41 20 2817 5034 1243 71432 Test Valley 6874 24568 26586 14928 5475 1393 167 804 393 55 29 3604 6580 1539 92997

Southampton 16479 19294 222248 46634 11438 11684 480 4671 2319 394 77 7365 10414 5973 359471 Southampton 22464 27369 264910 56571 13389 14482 1273 6431 2912 499 147 8572 13463 8163 440646

Eastleigh 5634 12331 46882 94114 24736 12319 638 5066 2158 292 22 4213 7348 5716 221468 Eastleigh 7490 15867 55284 100117 27747 15815 1644 7153 2951 399 47 5100 9229 7143 255984

Winchester 3830 4789 12079 24109 60476 14866 1831 8730 7839 965 48 8260 19749 10954 178526 Winchester 3956 5888 13397 26721 58765 18993 3207 12882 10175 1527 51 9106 23041 12084 199793

Fareham 1288 877 11954 11937 14701 102105 21090 23144 7889 796 11 2357 2277 3639 204064 Fareham 1728 1444 14318 15000 18564 110418 27133 29228 10275 1184 14 3027 2854 4127 239313

Gosport 124 70 535 631 2028 21238 65273 3819 1245 104 7 397 266 702 96439 Gosport 227 190 1310 1580 3416 26643 88939 5853 2096 215 12 677 405 886 132451

Portsmouth 1037 393 4926 4795 8344 22497 3915 211696 35865 6149 332 9082 3691 9030 321752 Portsmouth 1513 792 6730 6827 12718 29800 6461 240286 40401 7579 589 12410 5311 13409 384827

Havant 547 239 2526 2146 7764 7681 1148 34060 111141 17243 56 19810 3895 7110 215368 Havant 688 369 3064 2797 9932 10151 2033 37639 114688 19362 64 25112 4802 7660 238362

East Hampshire 104 49 477 348 1001 858 111 7432 19543 6209 18 3293 1181 2065 42687 East Hampshire 130 66 594 458 1554 1286 247 8644 22341 6792 18 3863 1330 2062 49385

Isle of Wight 12 20 55 21 49 11 7 240 57 18 240703 116 63 785 242156 Isle of Wight 17 28 109 42 53 14 12 486 65 17 307418 153 86 1084 309583

Marginal 12830 2963 6875 3993 8138 2639 420 9723 20192 3290 211 39854 18147 12871 142148 Marginal 14308 3702 7703 4723 9009 3360 693 12637 25214 3841 279 46214 21196 15065 167946

Buffer 5865 5602 10433 7515 19846 2522 311 4196 4546 1209 77 17765 5926 23174 108988 Buffer 7025 7289 12736 9068 22885 3168 469 5717 5570 1371 104 20590 7785 28454 132231

External 2213 1364 6479 6222 11716 3758 716 9712 7827 2130 918 12625 21008 33643 120332 External 2420 1662 7992 7333 12503 4181 886 14071 8176 2119 1221 14364 24703 38676 140305

Total 116117 72647 360980 219743 178563 204335 96129 324077 221486 38927 242517 140657 104948 119354 2440480 Total 135962 95517 434605 253417 199931 241457 133374 383551 246061 45073 310013 167136 128031 143167 2917296
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New Forest 1912 54 1988 74 132 37 26 46 15 2 58 299 169 386 5200 New Forest 1722 73 2013 98 126 44 37 78 19 2 86 314 198 360 5171

Test Valley 53 769 1000 331 115 25 4 46 13 0 21 112 183 376 3048 Test Valley 74 762 1460 343 133 30 11 86 24 0 41 133 193 367 3657

Southampton 1931 1006 28958 3856 1187 945 139 638 145 6 651 1061 1477 2893 44893 Southampton 2099 1546 26598 4175 1267 1115 357 721 154 9 999 1059 1690 3551 45341

Eastleigh 69 309 3702 3807 1490 204 64 244 60 12 199 235 254 1152 11799 Eastleigh 98 324 3856 3675 1423 240 78 347 90 11 282 283 387 1738 12831

Winchester 139 112 1241 1476 1317 416 60 288 104 12 300 273 1093 3691 10523 Winchester 128 129 1312 1392 3470 477 106 548 270 22 336 283 1119 3645 13235

Fareham 36 25 918 210 407 2452 1197 2075 381 15 140 101 126 762 8846 Fareham 43 29 1060 245 460 2391 1387 2192 428 16 177 130 155 792 9505

Gosport 27 4 130 61 59 1177 2660 1941 164 1 164 132 78 276 6873 Gosport 37 11 285 71 101 1325 3059 2110 246 3 251 149 99 334 8081

Portsmouth 49 46 646 240 293 2130 1909 19842 4279 404 1395 1345 574 2008 35158 Portsmouth 86 89 732 353 554 2292 2134 18180 3843 356 1601 1258 645 2329 34451

Havant 18 13 157 47 107 388 173 4333 9709 427 200 954 148 904 17578 Havant 23 24 162 77 266 432 269 3812 8133 389 223 933 163 1092 15999

East Hampshire 2 0 6 12 12 15 1 393 415 154 52 125 1 108 1296 East Hampshire 2 0 9 12 22 16 3 344 378 146 59 125 1 111 1228

Isle of Wight 50 29 656 211 314 162 169 1396 209 58 22701 323 311 1411 27999 Isle of Wight 74 50 925 285 350 191 258 1544 232 65 23205 400 453 1947 29980

Marginal 281 111 1136 216 274 103 127 1341 1015 123 341 2215 852 1517 9654 Marginal 296 128 1118 253 284 133 141 1229 984 123 411 2228 936 1572 9835

Buffer 165 208 1544 292 1088 135 80 556 165 1 312 859 545 422 6374 Buffer 194 219 1693 385 1112 164 105 619 179 1 451 923 494 410 6951

External 388 393 2746 1194 3543 778 315 1980 961 115 1443 1439 381 580 16257 External 358 379 3094 1703 3462 789 363 2156 1120 118 1893 1428 357 668 17888

Total 5122 3078 44827 12026 10338 8968 6923 35119 17635 1331 27976 9474 6192 16486 205496 Total 5234 3763 44317 13067 13030 9640 8309 33966 16100 1262 30013 9646 6891 18917 214154
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New Forest 33100 70 743 0 0 0 0 0 0 0 0 381 0 0 34294 New Forest 28243 99 883 1 0 0 0 0 0 0 0 305 0 0 29531

Test Valley 71 16788 1431 496 62 0 0 0 0 0 0 118 0 0 18966 Test Valley 99 18378 2006 447 50 0 0 0 0 0 0 116 0 0 21095

Southampton 727 1329 189137 3692 34 77 0 0 0 0 0 59 0 0 195055 Southampton 864 1965 191156 3753 84 74 0 0 0 0 0 48 0 0 197946

Eastleigh 0 483 3709 53149 845 200 0 0 0 0 0 0 0 0 58387 Eastleigh 1 439 3745 49562 950 224 0 0 0 0 0 0 0 0 54922

Winchester 0 65 36 892 51581 854 21 115 366 10 0 144 0 0 54084 Winchester 0 53 90 1001 50008 1203 38 185 1452 12 0 123 0 0 54165

Fareham 0 0 81 207 891 51746 1828 876 10 0 0 1 0 0 55639 Fareham 0 0 77 224 1249 49126 2002 825 9 0 0 1 0 0 53514

Gosport 0 0 0 0 20 1843 61881 12 0 0 0 0 0 0 63757 Gosport 0 0 0 0 37 1996 65195 19 0 0 0 0 0 0 67247

Portsmouth 0 0 0 0 111 856 12 193367 1439 3 0 18 0 0 195806 Portsmouth 0 0 0 0 176 815 19 195672 1311 4 0 18 0 0 198014

Havant 0 0 0 0 350 10 0 1487 63194 642 0 819 0 0 66503 Havant 0 0 0 0 1399 9 0 1350 55147 565 0 736 0 0 59207

East Hampshire 0 0 0 0 10 0 0 3 672 3801 0 52 0 0 4538 East Hampshire 0 0 0 0 12 0 0 4 585 3837 0 50 0 0 4487

Isle of Wight 0 0 0 0 0 0 0 0 0 0 108280 0 0 0 108280 Isle of Wight 0 0 0 0 0 0 0 0 0 0 112653 0 0 0 112653

Marginal 400 131 63 0 149 1 0 19 837 53 0 200381 0 0 202035 Marginal 327 126 51 0 127 1 0 18 741 50 0 197114 0 0 198554

Buffer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Buffer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

External 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 External 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 34298 18866 195199 58437 54054 55588 63742 195878 66519 4509 108280 201974 0 0 1057344 Total 29533 21061 198008 54989 54094 53448 67254 198073 59244 4468 112653 198511 0 0 1051335
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Table 19. Mode Share by Core Area Authority (2015 & 2031)
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New Forest 64% 97% 85% 99% 97% 97% 82% 96% 98% 98% 21% 95% 97% 86% 75% New Forest 69% 97% 87% 99% 97% 98% 85% 96% 98% 98% 19% 96% 97% 89% 79%

Test Valley 97% 53% 89% 93% 96% 97% 95% 90% 95% 100% 49% 92% 96% 77% 76% Test Valley 98% 56% 88% 95% 97% 98% 94% 90% 94% 100% 42% 94% 97% 81% 79%

Southampton 86% 89% 50% 86% 90% 92% 78% 88% 94% 99% 11% 87% 88% 67% 60% Southampton 88% 89% 55% 88% 91% 92% 78% 90% 95% 98% 13% 89% 89% 70% 64%

Eastleigh 99% 94% 86% 62% 91% 97% 91% 95% 97% 96% 10% 95% 97% 83% 76% Eastleigh 99% 95% 88% 65% 92% 97% 95% 95% 97% 97% 14% 95% 96% 80% 79%

Winchester 96% 96% 90% 91% 53% 92% 96% 96% 94% 98% 14% 95% 95% 75% 73% Winchester 97% 97% 91% 92% 52% 92% 96% 95% 86% 98% 13% 96% 95% 77% 75%

Fareham 97% 97% 92% 97% 92% 65% 87% 89% 95% 98% 7% 96% 95% 83% 76% Fareham 98% 98% 93% 97% 92% 68% 89% 91% 96% 99% 7% 96% 95% 84% 79%

Gosport 82% 95% 80% 91% 96% 88% 50% 66% 88% 99% 4% 75% 77% 72% 58% Gosport 86% 95% 82% 96% 96% 89% 57% 73% 89% 99% 4% 82% 80% 73% 64%

Portsmouth 96% 90% 88% 95% 95% 88% 67% 50% 86% 94% 19% 87% 87% 82% 58% Portsmouth 95% 90% 90% 95% 95% 91% 75% 53% 89% 95% 27% 91% 89% 85% 62%

Havant 97% 95% 94% 98% 94% 95% 87% 85% 60% 94% 22% 92% 96% 89% 72% Havant 97% 94% 95% 97% 86% 96% 88% 88% 64% 95% 22% 94% 97% 88% 76%

East Hampshire 98% 100% 99% 97% 98% 98% 99% 95% 95% 61% 26% 95% 100% 95% 88% East Hampshire 99% 100% 98% 97% 98% 99% 99% 96% 96% 63% 23% 96% 100% 95% 90%

Isle of Wight 20% 41% 8% 9% 14% 6% 4% 15% 21% 23% 65% 26% 17% 36% 64% Isle of Wight 18% 36% 11% 13% 13% 7% 4% 24% 22% 21% 69% 28% 16% 36% 68%

Marginal 95% 92% 85% 95% 95% 96% 77% 88% 92% 95% 38% 16% 96% 89% 40% Marginal 96% 94% 87% 95% 96% 96% 83% 91% 94% 96% 40% 19% 96% 91% 45%

Buffer 97% 96% 87% 96% 95% 95% 79% 88% 96% 100% 20% 95% 92% 98% 94% Buffer 97% 97% 88% 96% 95% 95% 82% 90% 97% 100% 19% 96% 94% 99% 95%

External 85% 78% 70% 84% 77% 83% 69% 83% 89% 95% 39% 90% 98% 98% 88% External 87% 81% 72% 81% 78% 84% 71% 87% 88% 95% 39% 91% 99% 98% 89%

Total 75% 77% 60% 76% 73% 76% 58% 58% 72% 87% 64% 40% 94% 88% 66% Total 80% 79% 64% 79% 75% 79% 64% 62% 77% 89% 68% 45% 95% 88% 70%
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New Forest 2% 1% 11% 1% 3% 3% 18% 4% 2% 2% 79% 2% 3% 14% 3% New Forest 2% 1% 9% 1% 3% 2% 15% 4% 2% 2% 81% 2% 3% 11% 3%

Test Valley 1% 2% 5% 3% 2% 3% 5% 10% 5% 0% 51% 4% 4% 23% 3% Test Valley 1% 2% 5% 2% 2% 2% 6% 10% 6% 0% 58% 3% 3% 19% 3%

Southampton 10% 5% 7% 7% 9% 7% 22% 12% 6% 1% 89% 13% 12% 33% 7% Southampton 8% 5% 6% 6% 9% 7% 22% 10% 5% 2% 87% 11% 11% 30% 7%

Eastleigh 1% 2% 7% 3% 6% 2% 9% 5% 3% 4% 90% 5% 3% 17% 4% Eastleigh 1% 2% 6% 2% 5% 1% 5% 5% 3% 3% 86% 5% 4% 20% 4%

Winchester 4% 2% 9% 6% 1% 3% 3% 3% 1% 1% 86% 3% 5% 25% 4% Winchester 3% 2% 9% 5% 3% 2% 3% 4% 2% 1% 87% 3% 5% 23% 5%

Fareham 3% 3% 7% 2% 3% 2% 5% 8% 5% 2% 93% 4% 5% 17% 3% Fareham 2% 2% 7% 2% 2% 1% 5% 7% 4% 1% 93% 4% 5% 16% 3%

Gosport 18% 5% 20% 9% 3% 5% 2% 34% 12% 1% 96% 25% 23% 28% 4% Gosport 14% 5% 18% 4% 3% 4% 2% 26% 11% 1% 96% 18% 20% 27% 4%

Portsmouth 4% 10% 12% 5% 3% 8% 33% 5% 10% 6% 81% 13% 13% 18% 6% Portsmouth 5% 10% 10% 5% 4% 7% 25% 4% 8% 4% 73% 9% 11% 15% 6%

Havant 3% 5% 6% 2% 1% 5% 13% 11% 5% 2% 78% 4% 4% 11% 6% Havant 3% 6% 5% 3% 2% 4% 12% 9% 5% 2% 78% 3% 3% 12% 5%

East Hampshire 2% 0% 1% 3% 1% 2% 1% 5% 2% 2% 74% 4% 0% 5% 3% East Hampshire 1% 0% 2% 3% 1% 1% 1% 4% 2% 1% 77% 3% 0% 5% 2%

Isle of Wight 80% 59% 92% 91% 86% 94% 96% 85% 79% 77% 6% 74% 83% 64% 7% Isle of Wight 82% 64% 89% 87% 87% 93% 96% 76% 78% 79% 5% 72% 84% 64% 7%

Marginal 2% 3% 14% 5% 3% 4% 23% 12% 5% 4% 62% 1% 4% 11% 3% Marginal 2% 3% 13% 5% 3% 4% 17% 9% 4% 3% 60% 1% 4% 9% 3%

Buffer 3% 4% 13% 4% 5% 5% 21% 12% 4% 0% 80% 5% 8% 2% 6% Buffer 3% 3% 12% 4% 5% 5% 18% 10% 3% 0% 81% 4% 6% 1% 5%

External 15% 22% 30% 16% 23% 17% 31% 17% 11% 5% 61% 10% 2% 2% 12% External 13% 19% 28% 19% 22% 16% 29% 13% 12% 5% 61% 9% 1% 2% 11%

Total 3% 3% 7% 4% 4% 3% 4% 6% 6% 3% 7% 3% 6% 12% 6% Total 3% 3% 7% 4% 5% 3% 4% 6% 5% 2% 7% 3% 5% 12% 5%
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New Forest 34% 2% 4% 0% 0% 0% 0% 0% 0% 0% 0% 3% 0% 0% 22% New Forest 29% 2% 4% 0% 0% 0% 0% 0% 0% 0% 0% 2% 0% 0% 18%

Test Valley 1% 45% 7% 4% 1% 0% 0% 0% 0% 0% 0% 4% 0% 0% 20% Test Valley 1% 42% 7% 3% 1% 0% 0% 0% 0% 0% 0% 3% 0% 0% 18%

Southampton 4% 6% 43% 7% 0% 1% 0% 0% 0% 0% 0% 1% 0% 0% 33% Southampton 3% 6% 40% 6% 1% 0% 0% 0% 0% 0% 0% 1% 0% 0% 29%

Eastleigh 0% 4% 7% 35% 3% 2% 0% 0% 0% 0% 0% 0% 0% 0% 20% Eastleigh 0% 3% 6% 32% 3% 1% 0% 0% 0% 0% 0% 0% 0% 0% 17%

Winchester 0% 1% 0% 3% 45% 5% 1% 1% 4% 1% 0% 2% 0% 0% 22% Winchester 0% 1% 1% 3% 45% 6% 1% 1% 12% 1% 0% 1% 0% 0% 20%

Fareham 0% 0% 1% 2% 6% 33% 8% 3% 0% 0% 0% 0% 0% 0% 21% Fareham 0% 0% 1% 1% 6% 30% 7% 3% 0% 0% 0% 0% 0% 0% 18%

Gosport 0% 0% 0% 0% 1% 8% 48% 0% 0% 0% 0% 0% 0% 0% 38% Gosport 0% 0% 0% 0% 1% 7% 41% 0% 0% 0% 0% 0% 0% 0% 32%

Portsmouth 0% 0% 0% 0% 1% 3% 0% 46% 3% 0% 0% 0% 0% 0% 35% Portsmouth 0% 0% 0% 0% 1% 2% 0% 43% 3% 0% 0% 0% 0% 0% 32%

Havant 0% 0% 0% 0% 4% 0% 0% 4% 34% 4% 0% 4% 0% 0% 22% Havant 0% 0% 0% 0% 12% 0% 0% 3% 31% 3% 0% 3% 0% 0% 19%

East Hampshire 0% 0% 0% 0% 1% 0% 0% 0% 3% 37% 0% 2% 0% 0% 9% East Hampshire 0% 0% 0% 0% 1% 0% 0% 0% 3% 36% 0% 1% 0% 0% 8%

Isle of Wight 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 29% 0% 0% 0% 29% Isle of Wight 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 25% 0% 0% 0% 25%

Marginal 3% 4% 1% 0% 2% 0% 0% 0% 4% 2% 0% 83% 0% 0% 57% Marginal 2% 3% 1% 0% 1% 0% 0% 0% 3% 1% 0% 80% 0% 0% 53%

Buffer 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% Buffer 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

External 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% External 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Total 22% 20% 32% 20% 22% 21% 38% 35% 22% 10% 29% 57% 0% 0% 29% Total 17% 18% 29% 17% 20% 18% 32% 32% 18% 9% 25% 53% 0% 0% 25%
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Table 20. Motorised Mode Share by Core Area Authority (2015 & 2031)
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New Forest 97% 99% 89% 99% 97% 97% 82% 96% 98% 98% 21% 98% 97% 86% 96% New Forest 97% 99% 91% 99% 97% 98% 85% 96% 98% 98% 19% 98% 97% 89% 96%

Test Valley 99% 96% 95% 97% 98% 97% 95% 90% 95% 100% 49% 96% 96% 77% 96% Test Valley 99% 97% 95% 98% 98% 98% 94% 90% 94% 100% 42% 96% 97% 81% 96%

Southampton 90% 95% 88% 92% 91% 93% 78% 88% 94% 99% 11% 87% 88% 67% 89% Southampton 91% 95% 91% 93% 91% 93% 78% 90% 95% 98% 13% 89% 89% 70% 91%

Eastleigh 99% 98% 93% 96% 94% 98% 91% 95% 97% 96% 10% 95% 97% 83% 95% Eastleigh 99% 98% 93% 96% 95% 99% 95% 95% 97% 97% 14% 95% 96% 80% 95%

Winchester 96% 98% 91% 94% 98% 97% 97% 97% 99% 99% 14% 97% 95% 75% 94% Winchester 97% 98% 91% 95% 94% 98% 97% 96% 97% 99% 13% 97% 95% 77% 94%

Fareham 97% 97% 93% 98% 97% 98% 95% 92% 95% 98% 7% 96% 95% 83% 96% Fareham 98% 98% 93% 98% 98% 98% 95% 93% 96% 99% 7% 96% 95% 84% 96%

Gosport 82% 95% 80% 91% 97% 95% 96% 66% 88% 99% 4% 75% 77% 72% 93% Gosport 86% 95% 82% 96% 97% 95% 97% 73% 89% 99% 4% 82% 80% 73% 94%

Portsmouth 96% 90% 88% 95% 97% 91% 67% 91% 89% 94% 19% 87% 87% 82% 90% Portsmouth 95% 90% 90% 95% 96% 93% 75% 93% 91% 96% 27% 91% 89% 85% 92%

Havant 97% 95% 94% 98% 99% 95% 87% 89% 92% 98% 22% 95% 96% 89% 92% Havant 97% 94% 95% 97% 97% 96% 88% 91% 93% 98% 22% 96% 97% 88% 94%

East Hampshire 98% 100% 99% 97% 99% 98% 99% 95% 98% 98% 26% 96% 100% 95% 97% East Hampshire 99% 100% 98% 97% 99% 99% 99% 96% 98% 98% 23% 97% 100% 95% 98%

Isle of Wight 20% 41% 8% 9% 14% 6% 4% 15% 21% 23% 91% 26% 17% 36% 90% Isle of Wight 18% 36% 11% 13% 13% 7% 4% 24% 22% 21% 93% 28% 16% 36% 91%

Marginal 98% 96% 86% 95% 97% 96% 77% 88% 95% 96% 38% 95% 96% 89% 94% Marginal 98% 97% 87% 95% 97% 96% 83% 91% 96% 97% 40% 95% 96% 91% 94%

Buffer 97% 96% 87% 96% 95% 95% 79% 88% 96% 100% 20% 95% 92% 98% 94% Buffer 97% 97% 88% 96% 95% 95% 82% 90% 97% 100% 19% 96% 94% 99% 95%

External 85% 78% 70% 84% 77% 83% 69% 83% 89% 95% 39% 90% 98% 98% 88% External 87% 81% 72% 81% 78% 84% 71% 87% 88% 95% 39% 91% 99% 98% 89%

Total 96% 96% 89% 95% 95% 96% 93% 90% 93% 97% 90% 94% 94% 88% 92% Total 96% 96% 91% 95% 94% 96% 94% 92% 94% 97% 91% 95% 95% 88% 93%
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New Forest 3% 1% 11% 1% 3% 3% 18% 4% 2% 2% 79% 2% 3% 14% 4% New Forest 3% 1% 9% 1% 3% 2% 15% 4% 2% 2% 81% 2% 3% 11% 4%

Test Valley 1% 4% 5% 3% 2% 3% 5% 10% 5% 0% 51% 4% 4% 23% 4% Test Valley 1% 3% 5% 2% 2% 2% 6% 10% 6% 0% 58% 4% 3% 19% 4%

Southampton 10% 5% 12% 8% 9% 7% 22% 12% 6% 1% 89% 13% 12% 33% 11% Southampton 9% 5% 9% 7% 9% 7% 22% 10% 5% 2% 87% 11% 11% 30% 9%

Eastleigh 1% 2% 7% 4% 6% 2% 9% 5% 3% 4% 90% 5% 3% 17% 5% Eastleigh 1% 2% 7% 4% 5% 1% 5% 5% 3% 3% 86% 5% 4% 20% 5%

Winchester 4% 2% 9% 6% 2% 3% 3% 3% 1% 1% 86% 3% 5% 25% 6% Winchester 3% 2% 9% 5% 6% 2% 3% 4% 3% 1% 87% 3% 5% 23% 6%

Fareham 3% 3% 7% 2% 3% 2% 5% 8% 5% 2% 93% 4% 5% 17% 4% Fareham 2% 2% 7% 2% 2% 2% 5% 7% 4% 1% 93% 4% 5% 16% 4%

Gosport 18% 5% 20% 9% 3% 5% 4% 34% 12% 1% 96% 25% 23% 28% 7% Gosport 14% 5% 18% 4% 3% 5% 3% 27% 11% 1% 96% 18% 20% 27% 6%

Portsmouth 4% 10% 12% 5% 3% 9% 33% 9% 11% 6% 81% 13% 13% 18% 10% Portsmouth 5% 10% 10% 5% 4% 7% 25% 7% 9% 4% 73% 9% 11% 15% 8%

Havant 3% 5% 6% 2% 1% 5% 13% 11% 8% 2% 78% 5% 4% 11% 8% Havant 3% 6% 5% 3% 3% 4% 12% 9% 7% 2% 78% 4% 3% 12% 6%

East Hampshire 2% 0% 1% 3% 1% 2% 1% 5% 2% 2% 74% 4% 0% 5% 3% East Hampshire 1% 0% 2% 3% 1% 1% 1% 4% 2% 2% 77% 3% 0% 5% 2%

Isle of Wight 80% 59% 92% 91% 86% 94% 96% 85% 79% 77% 9% 74% 83% 64% 10% Isle of Wight 82% 64% 89% 87% 87% 93% 96% 76% 78% 79% 7% 72% 84% 64% 9%

Marginal 2% 4% 14% 5% 3% 4% 23% 12% 5% 4% 62% 5% 4% 11% 6% Marginal 2% 3% 13% 5% 3% 4% 17% 9% 4% 3% 60% 5% 4% 9% 6%

Buffer 3% 4% 13% 4% 5% 5% 21% 12% 4% 0% 80% 5% 8% 2% 6% Buffer 3% 3% 12% 4% 5% 5% 18% 10% 3% 0% 81% 4% 6% 1% 5%

External 15% 22% 30% 16% 23% 17% 31% 17% 11% 5% 61% 10% 2% 2% 12% External 13% 19% 28% 19% 22% 16% 29% 13% 12% 5% 61% 9% 1% 2% 11%

Total 4% 4% 11% 5% 5% 4% 7% 10% 7% 3% 10% 6% 6% 12% 8% Total 4% 4% 9% 5% 6% 4% 6% 8% 6% 3% 9% 5% 5% 12% 7%
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Table 21. Change in Demand by Core Area Authority by Mode (2015 & 2031)
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New Forest 5677 1751 3889 1759 141 448 86 551 188 25 4 1639 1299 368 17825 New Forest 9% 39% 24% 32% 4% 34% 70% 47% 31% 29% 30% 13% 22% 15% 15%

Test Valley 2166 4444 7057 3143 930 541 100 388 145 14 9 787 1545 296 21565 Test Valley 46% 22% 36% 27% 20% 63% 150% 93% 58% 34% 42% 28% 31% 24% 30%

Southampton 5985 8075 42662 9937 1951 2798 793 1760 593 105 70 1207 3049 2190 81175 Southampton 36% 42% 19% 21% 17% 24% 165% 38% 26% 27% 90% 16% 29% 37% 23%

Eastleigh 1856 3535 8402 6003 3011 3496 1005 2087 793 107 25 887 1881 1427 34516 Eastleigh 33% 29% 18% 6% 12% 28% 158% 41% 37% 37% 115% 21% 26% 25% 16%

Winchester 125 1099 1317 2612 -1711 4127 1376 4152 2335 561 4 846 3292 1130 21267 Winchester 3% 23% 11% 11% -3% 28% 75% 48% 30% 58% 8% 10% 17% 10% 12%

Fareham 440 567 2364 3063 3863 8313 6043 6085 2385 388 3 671 576 488 35248 Fareham 34% 65% 20% 26% 26% 8% 29% 26% 30% 49% 26% 28% 25% 13% 17%

Gosport 104 120 776 948 1388 5405 23666 2034 852 111 4 280 139 184 36012 Gosport 84% 172% 145% 150% 68% 25% 36% 53% 68% 107% 62% 70% 52% 26% 37%

Portsmouth 477 399 1805 2032 4374 7303 2546 28590 4536 1430 257 3329 1619 4378 63075 Portsmouth 46% 102% 37% 42% 52% 32% 65% 14% 13% 23% 77% 37% 44% 48% 20%

Havant 141 130 538 651 2167 2470 886 3579 3546 2119 8 5302 907 550 22994 Havant 26% 55% 21% 30% 28% 32% 77% 11% 3% 12% 14% 27% 23% 8% 11%

East Hampshire 26 17 118 110 553 429 136 1212 2799 583 0 570 149 -3 6698 East Hampshire 25% 34% 25% 32% 55% 50% 123% 16% 14% 9% -1% 17% 13% 0% 16%

Isle of Wight 4 8 55 20 4 3 4 246 8 0 66715 37 23 299 67426 Isle of Wight 35% 39% 101% 95% 8% 25% 62% 103% 15% -2% 28% 32% 36% 38% 28%

Marginal 1479 740 828 731 871 720 273 2913 5021 552 67 6359 3049 2194 25798 Marginal 12% 25% 12% 18% 11% 27% 65% 30% 25% 17% 32% 16% 17% 17% 18%

Buffer 1159 1686 2303 1553 3039 646 159 1521 1024 163 27 2825 1859 5280 23243 Buffer 20% 30% 22% 21% 15% 26% 51% 36% 23% 13% 35% 16% 31% 23% 21%

External 207 298 1513 1110 787 423 170 4359 349 -12 302 1739 3694 5033 19973 External 9% 22% 23% 18% 7% 11% 24% 45% 4% -1% 33% 14% 18% 15% 17%

Total 19845 22870 73625 33674 21368 37123 37244 59474 24575 6146 67496 26479 23083 23814 476816 Total 17% 31% 20% 15% 12% 18% 39% 18% 11% 16% 28% 19% 22% 20% 20%
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New Forest -190 19 25 25 -5 7 11 32 3 0 28 15 28 -26 -29 New Forest -10% 34% 1% 33% -4% 19% 41% 70% 23% -12% 48% 5% 17% -7% -1%

Test Valley 21 -7 459 12 18 5 7 40 11 0 20 21 10 -8 609 Test Valley 40% -1% 46% 4% 15% 19% 198% 88% 86% 0% 94% 19% 5% -2% 20%

Southampton 168 540 -2360 320 80 170 218 84 9 3 348 -2 213 657 448 Southampton 9% 54% -8% 8% 7% 18% 157% 13% 6% 57% 54% 0% 14% 23% 1%

Eastleigh 29 15 154 -132 -67 37 14 103 29 0 83 48 134 586 1032 Eastleigh 43% 5% 4% -3% -4% 18% 23% 42% 48% -4% 42% 20% 53% 51% 9%

Winchester -11 18 71 -84 2153 61 46 259 165 10 35 10 26 -46 2712 Winchester -8% 16% 6% -6% 164% 15% 75% 90% 159% 85% 12% 4% 2% -1% 26%

Fareham 6 4 142 35 53 -61 191 116 47 1 36 29 29 30 659 Fareham 18% 18% 15% 17% 13% -2% 16% 6% 12% 6% 26% 28% 23% 4% 7%

Gosport 11 7 155 9 42 148 399 169 83 2 88 16 21 58 1208 Gosport 40% 183% 119% 15% 70% 13% 15% 9% 51% 174% 53% 12% 27% 21% 18%

Portsmouth 37 43 86 113 261 163 225 -1662 -436 -48 205 -87 72 321 -707 Portsmouth 75% 94% 13% 47% 89% 8% 12% -8% -10% -12% 15% -6% 12% 16% -2%

Havant 5 12 5 30 159 44 96 -521 -1576 -38 23 -21 15 188 -1579 Havant 26% 93% 3% 63% 148% 11% 56% -12% -16% -9% 11% -2% 10% 21% -9%

East Hampshire 0 0 3 0 10 1 2 -49 -37 -8 7 0 0 3 -68 East Hampshire -13% 0% 57% -2% 80% 7% 193% -12% -9% -5% 15% 0% 24% 3% -5%

Isle of Wight 24 21 269 74 36 29 90 148 24 7 504 77 143 536 1982 Isle of Wight 47% 73% 41% 35% 12% 18% 53% 11% 11% 12% 2% 24% 46% 38% 7%

Marginal 15 17 -18 37 10 29 14 -112 -31 0 70 13 84 55 181 Marginal 5% 15% -2% 17% 3% 28% 11% -8% -3% 0% 21% 1% 10% 4% 2%

Buffer 28 11 149 94 24 29 25 63 13 0 139 63 -51 -12 577 Buffer 17% 5% 10% 32% 2% 21% 31% 11% 8% 25% 45% 7% -9% -3% 9%

External -31 -15 348 509 -80 11 48 176 159 2 450 -11 -24 88 1631 External -8% -4% 13% 43% -2% 1% 15% 9% 17% 2% 31% -1% -6% 15% 10%

Total 112 685 -511 1041 2692 671 1386 -1152 -1535 -70 2037 172 699 2431 8658 Total 2% 22% -1% 9% 26% 7% 20% -3% -9% -5% 7% 2% 11% 15% 4%
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New Forest -4856 28 140 0 0 0 0 0 0 0 0 -76 0 0 -4763 New Forest -15% 41% 19% 76% 0% 0% 0% 0% 0% 0% 0% -20% 0% 0% -14%

Test Valley 28 1590 575 -50 -12 0 0 0 0 0 0 -2 0 0 2129 Test Valley 40% 9% 40% -10% -20% 0% 0% 0% 0% 0% 0% -2% 0% 0% 11%

Southampton 137 636 2019 61 51 -3 0 0 0 0 0 -11 0 0 2890 Southampton 19% 48% 1% 2% 149% -3% 0% 0% 0% 0% 0% -18% 0% 0% 1%

Eastleigh 0 -44 36 -3586 105 24 0 0 0 0 0 0 0 0 -3465 Eastleigh 66% -9% 1% -7% 12% 12% 0% 0% 0% 0% 0% -32% 0% 0% -6%

Winchester 0 -12 54 109 -1573 348 17 70 1086 3 0 -21 0 0 81 Winchester 0% -18% 149% 12% -3% 41% 81% 61% 297% 26% 0% -14% 0% 0% 0%

Fareham 0 0 -3 18 357 -2620 174 -50 -1 0 0 0 0 0 -2125 Fareham 0% 0% -4% 9% 40% -5% 10% -6% -13% 0% 0% -31% 0% 0% -4%

Gosport 0 0 0 0 17 152 3313 7 0 0 0 0 0 0 3490 Gosport 0% 0% 0% 0% 86% 8% 5% 61% -8% 0% 0% 0% 0% 0% 5%

Portsmouth 0 0 0 0 65 -41 7 2306 -128 1 0 -1 0 0 2208 Portsmouth 0% 0% 0% 0% 58% -5% 58% 1% -9% 23% 0% -3% 0% 0% 1%

Havant 0 0 0 0 1049 -1 0 -137 -8047 -77 0 -83 0 0 -7296 Havant 0% 0% 0% 0% 300% -13% -8% -9% -13% -12% 0% -10% 0% 0% -11%

East Hampshire 0 0 0 0 2 0 0 1 -87 36 0 -3 0 0 -51 East Hampshire 0% 0% 0% 0% 24% 0% 0% 24% -13% 1% 0% -5% 0% 0% -1%

Isle of Wight 0 0 0 0 0 0 0 0 0 0 4373 0 0 0 4373 Isle of Wight 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4% 0% 0% 0% 4%

Marginal -73 -5 -12 0 -22 0 0 -1 -97 -3 0 -3266 0 0 -3481 Marginal -18% -4% -19% -33% -15% -32% 0% -4% -12% -6% 0% -2% 0% 0% -2%

Buffer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Buffer 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

External 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 External 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Total -4765 2194 2809 -3448 40 -2140 3512 2196 -7275 -41 4373 -3463 0 0 -6009 Total -14% 12% 1% -6% 0% -4% 6% 1% -11% -1% 4% -2% 0% 0% -1%
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6.1 GDM Forecasts

6.1.1 Summaries of the Port and Airport related demand matrices derived in the GDM for the
highway and PT assignment models are shown in Table 22 below. The assignment
matrices trips are aggregated by purpose, mode and period, and are presented below by
port, mode and forecast year. They represent vehicle trips both to and from the ports,
between 07:00 and 19:00.

Table 22. GDM Assignment Matrices Summary

Trips % Increase from 2015

Car PT LGV OGV Car PT LGV OGV

Southampton Port – Gate 4
2015 2542 629 484 539
2019 3319 801 630 695 31% 27% 30% 29%
2026 4067 955 770 850 60% 52% 59% 58%
2031 4540 1053 858 950 79% 67% 77% 76%
2036 5054 1162 954 1059 99% 85% 97% 97%
Southampton Port – Gate 10
2015 2507 129 380 545

2019 3280 166 494 704 31% 29% 30% 29%
2026 4001 204 603 861 60% 58% 59% 58%
2031 4453 227 673 962 78% 76% 77% 76%
2036 4945 253 749 1072 97% 96% 97% 97%
Southampton Port – Gate 20
2015 1182 21 485 2235

2019 1527 27 626 2883 29% 28% 29% 29%
2026 1868 33 766 3528 58% 56% 58% 58%
2031 2086 37 855 3942 76% 74% 76% 76%
2036 2325 41 953 4393 97% 95% 97% 97%
Southampton Airport
2015 5401 346 451 242

2019 5602 346 462 248 4% 0% 2% 2%
2026 6416 404 521 280 19% 17% 16% 16%
2031 7163 457 576 309 33% 32% 28% 28%
2036 8109 528 647 347 50% 53% 43% 43%
Portsmouth Port
2015 3757 272 471 605

2019 5459 395 684 880 45% 45% 45% 45%
2026 7280 527 913 1173 94% 94% 94% 94%
2031 8352 605 1047 1346 122% 122% 122% 122%
2036 9424 682 1181 1519 151% 151% 151% 151%
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7. RTM REFERENCE FORECASTS

7.1 Summary

7.1.1 This section presents the results from the RTM reference forecasts. Results include flows,
and delays.

7.2 Summary RTM Statistics

7.2.1 Figure 13 to 18 give a graphical representation of the following statistics by period and
year:

 Demand by userclass;
 Delays and Cruise times;
 Vehicle Kms;
 Average Speeds;
 Average Trip Length; and
 Average Trip Time.

7.2.2 The modelled time periods are as follows (Note, AM and PM periods represent 3 hours
and IP period represents 6 hours):

 AM, 07:00-10:00
 IP, 10:00-16:00
 PM, 16:00-19:00

Figure 13. Demand by Period and Modelled Year
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Figure 14. Delays and Cruise Times by Period and Modelled Year

Figure 15. Vehicle Kms by Period and Modelled Year
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Figure 16. Average Speeds (kph) in the Core Area by Period and Modelled Year

Figure 17. Average Trip Length (km) by Period and Modelled Year
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Figure 18. Average Trip Time (Mins) by Period and Modelled Year

7.3 Highway Delays

7.3.1 Figure 19 shows the highway delays for the base case and the reference case for all years
to 2036. Delays are shown for the west of the core area, for the PM peak (as the period
with the most highway demand). The delay is presented in terms of the average delay
per vehicle.
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Figure 19. Average Delay per PCU PM Peak
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8. PTM REFERENCE FORECASTS

8.1 Summary

8.1.1 This chapter presents the key results from the PTM reference forecasts.

8.1.2 Figure 21 gives a graphical representation of the total public transport demand by period
and year. Figure 22 gives PT boardings by mode, period and year.

Figure 20. PT Demand by Period and Modelled Year
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Figure 21. PT Boardings by Mode, Period and Modelled Year
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9. CONCLUSIONS

9.1 Summary

9.1.1 The approach and results presented in this note demonstrate that the SRTM components
interact as designed and the results produced match the responses that might be
expected. Given that these responses are themselves calibrated on both base data and
WebTAG sensitivity criteria the model projects for future years represent a compliant
projection that reacts to changing inputs assumptions.

9.1.2 Clearly clarity and consensus of these assumptions are required to make use of the model
but the reference cases produced thus far provide a working set of future scenarios based
on the best available data and assumptions available at the time.

9.1.3 As a result of ongoing changes to the built environment, including new planning
permissions and development constructions; highway infrastructure improvements; and
changes to public transport services, key elements of the transport system in reality are
in a gradual, continuous state of evolution. Whilst the model’s reference year scenarios
seek to model these changes as accurately as possible, new decisions and changes not
accounted for in the reference cases occur periodically – this means that there is a need
to periodically update planning and highway inputs in order to try to maintain the
accurate representation provided by the model.
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Scope Options

Scope Options 

Estimated date when 
compliance is 
reached

Shortest possible time 
(PASS/FAIL) Decision Comment

Do nothing (Business 
as Usual) 2019 PASS Take forward

Compliance achieved by 2019 under business as usual scenario. 
Taken forward as it may deliver complaince in the shortest 
possible time.

City wide targeting 
private vehicles only 2019 PASS Take forward

Apportionment data shows private vehicles as a major contributor 
to road emissions, therefore measures targetting private vehicles 
only may deliver compliance quicker than business as usual and 
in the shortest possible time.

City centre targeting 
buses and/or taxis 2019 PASS Take forward 

Apportionment data show buses as major contributor to road 
emissions therefore city centre focused action has potential to 
achieve compliance in the shortest possible time. Measures that 
target buses and taxis can be introduced quickly and could 
therefore improve levels of nitrogen dioxide quicker than business 
as usual.

City wide targeting all 
commercial vehicles 2019 PASS Take forward

Apportionment data shows commercial vehicles as a major 
contributor to road emissions, therefore a focus on commercial 
vehicles may deliver compliance quicker than business as usual 
and in the shortest possible time.

City wide targeting all 
vehicles 2019 PASS Take forward 

A target of all vehicles across the city would have the potential to 
achieve compliance quicker than business as usual and in the 
shortest possible time. Although potentially less achievable and 
more intensive than other options.  

City wide targeting 
HGVs only 2019 PASS Take forward

Apportionment data shows HGVs as a major contributor to road 
emissions, therefore focus on HGV only may deliver compliance 
quicker than business as usual and in the shortest possible time.

Target non-road 
emission sources 2019 PASS Take forward

Apportionment data shows that non-road sources can contribute 
to nitrogen dioxide concentrations and could have the potential to 
deliver compliance quicker than business as usual and in the 
shortest possible time. For example, shipping, rail and 
background sources. 

The first step in the assessment process is to look at the longlist of scope options. As discussed, the scope options simply look at the overarching aspects of the local 
plan (the ‘who’, ‘what’ and ‘where’ that could be targeted to achieve compliance) and not the detailed policies which sit within the plan. As such, at this stage, the scope 
options can only be assessed against the primary CSF of achieving compliance in the shortest possible time. In order to do this a high level assessment of the estimated 
date of compliance needs to be made for each scope option.
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Service Solution

 Excellent
 Good 

-
Satisfactory or 
no score

 Poor

Service solution Options 

CAZ 
Framework 
Consistency

Distributional 
Impacts 

Value for 
money Strategic fit Achievability Deliverability Affordability

Eliminate, reduce and 
mitigate unintended 
adverse consequences Flexibility

Evidence 
Base Decision Comment 

Charge private vehicles 
only

         
Reject

Not consistent with JAQU Clean Air Zone Framework. Poor strategic fit. 
This option would be difficult to deliver within the timescales and has a 
high distributional impact potential.

Low Emmission Taxi 
Incentive Scheme

         
Existing - Potential for 
expansion. Take 
forward as non-
charging measure.

This measure is already active and cannot be further expanded. It is 
unlikely to achieve compliance within the shortest possible time alone.  
This measure should be taken forward as a non charging measure to 
encourage accelerated uptake of cleaner vehicles in the taxi fleet. 

Taxi incentive scheme 
(Euro 6 diesel/ 4 petrol)

         
Reject

This measure is unlikely to deliver compliance individually in the 
shortest possible time. Without charging scheme unlikely to be 
supported by JAQU as not required to mitigate impact of charge. 

Age limit extension for 
hybrids

          Existing - Can't be 
expanded.

This measure is already active and cannot be further expanded. It is 
unlikely to achieve compliance within the shortest possible time alone.  

Three-eight passenger 
permissions

          Existing - Can't be 
expanded.

This measure is already active and cannot be further expanded. It is 
unlikely to achieve compliance within the shortest possible time alone.  

All new taxi and private hire 
vehicles licensed in 2020 to 
meet minimum Euro 6 
diesel/ Euro 4 petrol. All 
vehicles meet minimum 
Euro 6 diesel Euro 4 petrol 
in 2023.

  -       

Take forward as non-
charging measure.

This measure is unlikely to achieve compliance sooner than business 
as usual but will encourage accelerated uptake of cleaner vehicles in 
the taxi fleet and contribute to ongoing air quality improvement in the 
city and should therefore be included as a non charging measure.

Traffic regulation condition 
for operational buses in 
Southampton. Must meet 
minimum Euro VI standard.

         

Take forward as non-
charging measure.

This measure can be implemented prior to the end of 2019 but is 
unlikely to achieve compliance sooner than business as usual as the 
SCC operation bus retrofit programme (clean bus technology fund 
CBTF) will upgrade buses to Euro VI standard. It would ensure 
operational buses cannot be introduced to the fleet that do not meet 
Euro VI standard after the CBTF retrofit scheme is complete and 
should therefore be included as a non charging measure.

SCC Operational Bus 
Retrofit Programme.          

Existing - Can't be 
expanded.

This measure is already active and cannot be further expanded. 
Included in baseline air quality model. 

Freight consolidation centre

          Existing - Potential for 
expansion. Take 
forward as non-
charging measure.

This measure is unlikely to deliver compliance individually in the 
shortest possible time and is already active to some extent in the city. 
Could be included as part of a non-charging package of measures as it 
is deliverable prior to the end of 2019. Could be included in a charging 
scheme that impacts HGVs as a mitigation measure.

Delivery and Service Plans

          Existing - Potential for 
expansion. Take 
forward as non-
charging measure.

This measure is unlikely to deliver compliance individually in the 
shortest possible time and is already active to some extent in the city. 
Could be included as part of a non-charging package of measures as it 
is deliverable prior to the end of 2019. Could be included in a charging 
scheme that impacts HGVs as a mitigation measure.

Individual measure, which alone may not be sufficient, but when combined together under a service solution option, form part of a package of measures. These individual service solution options are not scored 
against the primary critical success factor (CSF) (compliance in the shortest possible time) as they should not be considered in isolation and should only be assessed against the secondary CSFs. No option should 
be rejected at this stage, although less favourable options can be acknowledged.
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Freight accreditation 
scheme

          Existing - Potential for 
expansion. Take 
forward as non-
charging measure.

This measure is unlikely to deliver compliance individually in the 
shortest possible time and is already active to some extent in the city. 
Could be included as part of a non-charging package of measures as it 
is deliverable prior to the end of 2019. Could be included in a charging 
scheme that impacts HGVs as a mitigation measure.

Peak HGV booking system
          Take forward as non-

charging measure.

This measure is unlikely to deliver compliance individually in the 
shortest possible time but should be considered as part of a non-
charging packagae of measures. 

Air Quality Supplementary 
Planning Policy          

Reject - Already under 
development. 

Currently under development. Impacts unlikely to be achieved before 
the end of 2020. 

24 hour freight delivery 
service

         
Reject

This measure is unlikely to deliver compliance individually in the 
shortest possible time. Exploring 24 hour delivery through drafting of 
Supplementary Planning Document. 

Ship-shore power

          Take forward as non-
charging measure.

Include in non-charging package of measures. Deliverable if funded by 
JAQU/Private contribution. Impact on air quality at EU compliance 
points limited and unlikely to achieve compliance individually. 

Rail freight subsidy
         

Reject

Mechanism for delivering additional freight subsidy beyond MSRS grant 
scheme operated by DfT not identified. Unlikely to be implemented in 
timescales required.

Cycling Infrastructure

         
Reject - Existing, no 
opportunity for 
expansion.

This measure is already active in the city and is unlikely to deliver 
compliance individually in the shortest possible time. It cannot be 
further expanded beyond the Early Measures funding recieved within 
the timescales. This is included in baseline air quality model.

Upgrade of council fleet
         

Reject - Existing, no 
opportunity for 
expansion.

This measure is already active and cannot be further expanded. It is 
unlikely to achieve compliance within the shortest possible time alone.  

Parking concessions for 
electric vehicles

         
Reject - Existing, no 
opportunity for 
expansion.

This measure is already active and cannot be further expanded. It is 
unlikely to achieve compliance within the shortest possible time alone.  

Toll bridge concessions for 
electric vehicles

        
Reject - Existing, no 
opportunity for 
expansion.

This measure is already active and cannot be further expanded. It is 
unlikely to achieve compliance within the shortest possible time alone.  

Electric vehicle charging 
points

         

Existing - Potential for 
expansion. Take 
forward as non-
charging measure.

This measure is already active. It is unlikely to achieve compliance 
within the shortest possible time alone. It can be expanded to 
accomdate further EV growth in the taxi and private hire fleet within the 
timescales. Include as non-charging measure.

Sustainable transport 
campaign to encourage 
active travel

         

Existing - Potential for 
expansion. Take 
forward as non-
charging measure.

This measure is already active and cannot be further expanded within 
the current timescales. Access funding and resourcing is available until 
2020. It is unlikely to achieve compliance within the shortest possible 
time alone.  

No –idling campaign

         

Existing - Consider for 
non-charging,  
mitigation or additional 
work

This measure is already active and cannot be further expanded within 
the current timescales. It is unlikely to achieve compliance within the 
shortest possible time alone.  

Engagement with schools 
and businesses to educate 
and communicate air quality 
issues

         
Reject - Existing, no 
opportunity for 
expansion.

This measure is already active and cannot be further expanded within 
the current timescales. Access funding and resourcing is available until 
2020. It is unlikely to achieve compliance within the shortest possible 
time alone.  

Clean Air Network 
(Community/ local 
organisation engagement)

         
Reject - Existing, no 
opportunity for 
expansion. This measure is already active and cannot be further expanded

Countdown at key traffic 
lights to reduce idling

         

Reject

This measure is unlikely to deliver compliance individually in the 
shortest possible time. Changes made recently to improve the phasing 
of the lights (adaptive control to migitate que lengths as possible). 
Introduces road safety issue. 

Reduce emissions from 
point sources (e.g. power 
stations)

         -

Reject

Limited contribution to nitrogen dioxide concentrations at compliance 
locations. No scope for reducing emissions from power stations in 
timescale. Potential adverse impacts on emission abatement 
technology. Point sources close to Southampton currently 
implementing best available techniques. Southampton City Council 
does not have authority to regulate point sources outside of city 
boundary. Air quality considered a constraint in planning process to 
ensure new point sources meet required standards when introduced to 
the city. 
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Charging scheme in 
accordance with CAZ 
Framework

         

Take forward 

Long list assessment of charging schemes undertaken in 2017. Class 
B city wide scheme consulted on as preferred option. Evidence 
identifies compliance by 2019 under business as usual. Charging 
scheme taken forward as benchmark option. 
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Scoping/Service Solution Package (Long List Options)
Combined service and scoping options. Options are assessed on the PASS/FAIL criteria of the primary CSF (shortest possible time) and on secondary CSFs. 

 Excellent
 Good 

-
Satisfactory or 
no score

 Poor

Scoping/ Service 
solution Package

Estimated 
compliance 
date

Shortest 
possible time

CAZ 
Framework 
Consistency

Distributional 
Impacts 

Value for 
money Strategic fit Achievability Deliverability Affordability

Eliminate, 
reduce and 
mitigate 
unintended 
adverse 
consequences Flexibility

Evidence 
Base Decision Comment - Sifting options refer to initial sifting exercise. 

Do nothing/ Business as 
usual 2019 PASS

         

Take forward , local 
baseline indicates 
compliance achieved by 
2019

City wide non charging 2019 PASS

         

Take forward on basis 
of local baseline 
compliance and 
feasibility of non-
charging to deliver 
compliance and to be 
delivered prior to the 
end of 2019

The additional measures listed in the service solution table will not deliver compliance 
in the shortest possible time individually.  could have the potential to deliver the 
necessary impact of delivering in the shortest possible time. This is because they are 
schemes that can be introduced quicker than a charging scheme. This option brings 
less distributional impacts and is a good strategic fit for the city. A successful non-
charging could increase the likelihood of achieving compliance as additional measures 
would improve NO2 concentrations further. 

Class A charging zone – 
city wide  2019 FAIL

         

Reject

(Not sifted) This is an optimistic assessment of the class A charging zone. It is 
deemed insufficient to deliver compliance in the shortest possible time. Buses, 
Coaches and Taxis contribute a small amount to NO2 at the compliance location. 
Value for money likely to be highest as class A charge would affect vehicles that 
access the city the most, however the primary objective is achieved under baseline 
business as usual.

Class A charging zone – 
city centre 2019 FAIL

         
Reject

(Not sifted) This is an optimistic assessment of the class A charging zone in the city 
centre. It is unlikely to deliver compliance in the shortest possible time as business as 
usual achieves compliance.   

Class A charging zone – 
city centre plus city wide 
non charging measures 2019 FAIL

         

Reject

(Not sifted) It is unlikely to deliver compliance in the shortest possible time as business 
as usual achieves compliance. As this option does not include cars it would not 
negatively impact a wider group of individuals including low income groups.  

Class B charging zone -
city wide 2019 FAIL

         

Take forward

(Sifting Option 1). Reasonable reductions on Western Approach. Reductions across 
all AQMAs. Large improvement in travel time, some slight and significant worsening at 
junctions. Large area so more signs/ costs. Small number of vehicles affected leading 
to lower costs. Compliance is achieved through business as usual, however citywide 
class B is taken forward to represent a benchmark option against which imrpovements 
in baseline and non-charging options can be compared. A citywide Class B was the 
preferred option consulted on and therefore it is important to communicate how 
changes to the transport and air quality model informed by the consultation impact on 
the final model results. 

Class B charging zone -
outer ring road  2019 FAIL

         
Reject 

(Sifting Option 4) Low reductions on western approach. Signficant increases in two 
AQMAs. Marginal improvement in travel time, some slight worsening at junctions. 
Moderate area, small number of vehicles affected, low costs. 

Class B charging zone - 
Inner Western Approach 
and City Centre 
(including inner ring 
road) 2019 FAIL

         

Reject 

(Sifting Option 7) Low reductions on Western Approach. Signficant increases in two 
AQMA's. Marginal improvement in travel time, sime slight worsening and 
improvements at junctions. Small area and small number of vehicles affected, low 
cost. 

Class B charging zone - 
Inner Western Approach 
and City Centre 
(excluding inner ring 
road) 2019 FAIL

         

Reject

(Sifting Option 10) Low reductions on Western Approach. Signifcant increase in û 
AQMA, marginal increases in two others. Marginal improvement in travel time. Some 
slight worsening and improvements at junctions. 

Class C charging zone – 
city wide 2019 FAIL

         

Reject

(Not sifted) This option is rejected because business as usual achieves compliance. 
AQ improvements likely to be high as a large proportion of vehicles are targetted 
however this option would also have a larger negative impact on businesses and 
individuals. Can infer that displacement would be reduced due to city wide scale. 

Class C charging zone – 
outer ring road 2019 FAIL

         

Reject

(Not sifted) This option is rejected because business as usual achieves compliance. 
AQ improvements likely to be high as a large proportion of vehicles are targetted 
however this option would also have a larger negative impact on businesses and 
individuals. Can infer from option 4 that increases in AQMAs would occur.

Class C charging zone - 
Inner Western Approach 
and City Centre 
(including inner ring 
road) 2019 FAIL

         

Reject

(Not sifted) This option is rejected because although likely to deliver compliance it is 
considered excessive as a smaller class would achieve the same benefit. This option 
would also have a larger negative impact on businesses and individuals.

Class C charging zone - 
Inner Western Approach 
and City Centre 
(excluding inner ring 
road) 2019 FAIL

         

Reject

(Not sifted)  This option is rejected because business as usual achieves compliance. 
AQ improvements likely to be high as a large proportion of vehicles are targetted 
however this option would also have a larger negative impact on businesses and 
individuals. Can Infer from option 10 that AQMAs would worsen

Class D charging zone – 
city wide 2019 FAIL

         

Reject

(Sifting Option 3) This option is rejected because although likely to deliver compliance 
it is considered excessive as a smaller class would achieve the same benefit. This 
option would also have a larger negative impact on businesses and individuals. Very 
high reductions on Western Approach, highest chance of delivering compliance. 
Reductions across all AQMAs. Large worsening in travel time. Slight worsening at 
large number of junctions and significant worsening at some. Large area, more signs/ 
cameras. Largest number of vehicles affected, highest costs. 

Class D charging zone – 
outer ring road 2019 FAIL

         

Reject

(Sifting Option 6) This option is rejected because business as usual achieves 
compliance. AQ improvements likely to be high as a large proportion of vehicles are 
targetted however this option would also have a larger negative impact on businesses 
and individuals. Very high reductions on Western Approach. Reductions across all 
AQMAs. Large worsening in travel time. Slight worsening at large number of junctions. 
Moderate area. Large number of vehicles affected, high costs. 

Class D charging zone - 
Inner Western Approach 
and City Centre 
(including inner ring 
road) 2019 FAIL

         

Reject

(Sifting Option 9) This option is rejected because although likely to deliver compliance 
it is considered excessive as a smaller class would achieve the same benefit. This 
option would also have a larger negative impact on businesses and individuals. Very 
high reductions on Western Approach, highest chance of delivering compliance. 
Marginal increase in 1 AQMA. Marginal worsening in travel time. Significant worsening 
at reasonable number of junctions. Small area, lowest number of signs/cameras. 
Moderate number of vehicles affected, moderate costs.

Class D charging zone - 
Inner Western Approach 
and City Centre 
(excluding inner ring 
road) 2019 FAIL

         

Reject

(Sifting Option 12) This option is rejected because business as usual achieves 
compliance. Very high reduction on Western Approach. Reductions across all 
AQMAs. Marginal worsening in travel time. Significant worsening at reasonable 
number of junctions. Small area, lowest number of signs/cameras. Moderate number 
of vehicles affected, moderate costs. 

Class B charging zone 
and class D doughnut - 
City Wide/City Centre 
including Inner Ring 
Road 2019 FAIL

         

Reject

(Sifting Option 13) This option is rejected because business as usual achieves 
compliance. Very high reductions on Western Approach. Reductions across all 
AQMAs. Large worsening in travel time. Slight worsening at large number of junctions. 
Significant worsening at large number. Two areas, highest number of signs/cameras. 
Moderate number of vehicles affected, moderate costs. 

Class B charging zone 
and class D doughnut - 
City Wide/City Centre 
excluding Inner Ring 
Road 2019 FAIL

         

Reject

(Not sifted) This option is rejected because business as usual achieves compliance. 
Infer from option 13 that very high reductions on western approach, reductions at 
AQMAs but worsening at junctions. Two areas, moderate number of vehicles affected, 
moderate costs. 

Class B charging zone 
and class D doughnut - 
Outer Ring Road/City 
Centre including Inner 
Ring Road 2019 FAIL

         

Reject (Not sifted) This option is rejected because business as usual achieves compliance.
Class B charging zone 
and class D doughnut - 
Outer Ring Road/City 
Centre excluding Inner 
Ring Road 2019 FAIL

         

Reject (Not sifted) This option is rejected because business as usual achieves compliance.
Class B charging zone 
and class C doughnut - 
City Wide/City Centre 
including Inner Ring 
Road 2019 FAIL

         

Reject

(Sifting Option 14) This option is rejected because business as usual achieves 
compliance. Reasonable reductions on Western Approach, central chance of 
compliance. Reductions across all AQMAs. Large worsening in travel time. Significant 
worsening at some junctions but improvement at others. 

Class B charging zone 
and class C doughnut - 
City Wide/City Centre 
excluding Inner Ring 
Road 2019 FAIL

         

Reject (Not sifted) This option is rejected because business as usual achieves compliance. 
Class B charging zone 
and class C doughnut - 
Outer Ring Road/City 
Centre including Inner 
Ring Road 2019 FAIL

         

Reject (Not sifted) This option is rejected because business as usual achieves compliance.
Class B charging zone 
and class C doughnut - 
Outer Ring Road/City 
Centre excluding Inner 
Ring Road 2019 FAIL

         

Reject (Not sifted) This option is rejected because business as usual achieves compliance.
Class C charging zone 
and class D doughnut - 
City Wide/City Centre 
including Inner Ring 
Road 2019 FAIL

         

Reject (Not sifted) This option is rejected because business as usual achieves compliance.
Class C charging zone 
and class D doughnut - 
City Wide/City Centre 
excluding Inner Ring 
Road 2019 FAIL

         

Reject (Not sifted) This option is rejected because business as usual achieves compliance.
Class C charging zone 
and class D doughnut - 
Outer Ring Road/City 
Centre including Inner 
Ring Road 2019 FAIL

         

Reject

(Not sifted) This option is rejected because it is considered excessive and overly 
complicated. Deliverability within timescales required not achievable to bring about 
compliance sooner than 2019. 
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Class C charging zone 
and class D doughnut - 
Outer Ring Road/City 
Centre excluding Inner 
Ring Road 2019 FAIL

         

Reject (Not sifted) This option is rejected because business as usual achieves compliance.
Class B charging zone 
and class C and D 
doughnut - City 
Wide/Outer Ring 
Road/City Centre 
including Inner Ring 
Road 2019 FAIL

         

Reject (Not sifted) This option is rejected because business as usual achieves compliance.
Class B charging zone 
and class C and D 
doughnut - City 
Wide/Outer Ring 
Road/City Centre 
excluding Inner Ring 
Road 2019 FAIL

         

Reject (Not sifted) This option is rejected because business as usual achieves compliance.
City wide HGV charging 
zone with bus and taxi 
incentives  2019 FAIL

         
Reject

This option is not consistent with CAZ Framework. It is unlikely to achieve compliance 
sooner than 2019. Assessed as part of first options assessment and achieved similar 
improvements to CAZ B charging scheme. 
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Pre-Consultation Appraisal
The long list sifting exercise assessed a wide range of possible options that span the extent of the Clean Air Zone Framework’s classification system and considered a number of geographic boundaries
The table below summarises the options appraisal undertaken to inform the selection of options at this time. Following consultation, a number of assumptions have been updated to best reflect the likely air quality and transport scenario in 2020.
A subsequent options appraisal has been undertaken and is shown in the Green tabs ("Scoping Options", "Service Solutions", "Long List Options") of this document.

Option 1: City wide 
Class B CAZ Option type Options 

considered Assessment Options taken forward at 
stage Options eliminated at stage

Option 2: City wide HGV 
charging scheme Charging class Class A, B, C 

or D
Qualitative (Prior to availability 
of air quality model results) Class A--D

Class A eliminated as national PCM 
indicated more stringent clean air 
zone likely required

Option 3: City centre 
Class A 

Option 4: Non-charging

Stage 2 Charging class Class B, C or 
D

Simple transport and air 
quality modelling Class B, C and B/D doughnut 

Class B, C and D were to be 
considered prior to local air quality 
model results finalised 

(2015 – 2017) City wide Inner Ring Road
Inner Ring 
Road Outer Ring Road

Outer Ring 
Road Western Approach

Western 
Approach City Centre

City Centre
Doughnut 
scheme*

Non-charging 

Class A  with 
additional 
measures

HGV only  with 
taxi and bus 
incentives 

Class B

City centre 
(class A only)
City wide (non-
charging, 
Class B and 
HGV only)

Boundary Simple transport and air 
quality modelling City wide Doughnut 

Boundary
Various 
boundary 
options 

Boundary workshop City wide East/west split (potential economic 
unbalance) 

*A doughnut scheme would consist of two different classes (e.g. city centre D only, city wide B) 

The PCM results indicated a Class D charging zone may be necessary to address the local air quality issue, hence why a full range of charging zones were 
being considered at this time. The local 2020 baseline modelling concluded that the exceedance was lower than the PCM had previously indicated. This is 
because the PCM is based on national assumptions and our modelling was based on local data. In light of this evidence a reassessment of the long list 
suggested a Class A charging zone plus additional measures and a Class B charging zone would be sufficient to achieve compliance in the shortest possible 
time. Therefore a larger Class C or D charging zone was considered excessive. The doughnut schemes were also discounted as too excessive and overly 
complicated. 

Stage 3 (February 2018)

Charging class Transport, air quality and 
economic All assessed All assessed

Boundary Transport, air quality and 
economic All assessed All assessed
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Analytical assurance statement
Analytical Assurance Statement for transport and air quality modelling.

1. Limitations of the Analysis
• Has the Analysis been constrained by time or cost, meaning further proportionate 

analysis has not been undertaken?
• Could the further analysis that could be done lead to different conclusions?
• Does the analysis rely on appropriate sources of evidence?
• How reliable are the underpinning assumptions?

2. Risk of Error / Robustness of the Analysis
• Has there been sufficient time and space for proportionate levels of quality assurance to 

be undertaken?
• Have sufficient checks been made on the analysis to ensure absence of errors in 

calculations?
• Have sufficiently skilled staff been responsible for producing the analysis?

3. Uncertainty
• What is the level of residual uncertainty (the level of uncertainty remaining at the end of 

the analysis)?

4. Use of analysis

 Does the evidence provided support the business case?

 Is there evidence the agreed target will be achieved?

1. Limitations of the Analysis

 Has the Analysis been constrained by time or cost, meaning further proportionate analysis has 
not been undertaken?

The analysis has been constrained by time and cost to some degree. The city-wide modelling of 
transport and air quality of a range of options is complex and time consuming, and the project is 
working to a time and cost budget.  However, we have made effort to ensure that the analysis 
provided is as robust as possible within these constraints. This has included:

o A thorough review of modelling assumptions with key stakeholders;
o A set of sensitivity tests to assess the robustness of the conclusions.

Therefore, we do not believe further proportionate analysis could usefully be carried out.

 Could the further analysis that could be done lead to different conclusions?

Given the level of review by external stakeholders and the sensitivity tests that have been carried 
out we do not believe that further analysis would lead to different conclusions. 

 Does the analysis rely on appropriate sources of evidence?

The work has aimed to use the best available data sources that could be collected within the time 
and budget available.  The key data sources comprise:
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o Traffic flows have been provided by the existing Sub-Regional Transport Model 
(SRTM) that covers the areas of Southampton, Portsmouth and South Hampshire 
which has been validated to 2015. SYSTRA have prepared a transport model review 
note for SRTM, the ‘Transport modelling methodology report (T3)’.  This note has 
been assessed by JAQU/DfT and SRTM has been approved as being ‘Fit for 
Purpose’ to assess the highway impacts of the Southampton CAZ and other air 
quality proposals.

o The data used to build, calibrate and validate the SRTM includes roadside interview 
surveys (RSIs), screenline, manual classified and automatic traffic counts, automatic 
number plate recognition (ANPR) and TrafficMaster data for journey times. More 
detailed information is included in T2 (already provided).  

o Local fleet composition data was derived from an analysis of a comprehensive ANPR 
survey covering 18 sites across the city over one week from the 5th to 11th December 
2016. This has been used to provide both compliant/non-compliant split in the traffic 
model and the detailed fleet split in terms of Euro standards in the air quality 
emissions model.  

o Speed data has been taken from the national traffic master data set for the road links 
in Southampton.  This is considered to be the most robust speed data set available.

o Vehicle emission data is based on COPERT V as specified by the JAQU guidance 
and again is consider the best available data for this scale of modelling.  

o Ratified diffusion tube and automatic site monitoring data for 2015 has been used to 
validate the air quality model and was available at some 60 sites across the city.  
Both automatic sites and diffusion have been used for model validation, as the full set 
of sites gives good coverage and robust statistics across the whole modelled area.

 How reliable are the underpinning assumptions?

There are a wide range of assumptions used in the transport and air quality modelling and 
economic assessment work.  In general, the study has used the assumptions as provided by 
JAQU guidance for carrying out the CAZ feasibility studies.  However, there are a number of 
areas where local assumptions have needed to be made and the evidence for these 
assumptions varies.

The key assumptions considered that are likely to have the most impact on the analysis are 
summarised as follows:

o Within the SRTM, each model component has assumptions and parameters. 
Generically, the Values of Time are consistent with WebTAG Databook March 2017. 
Chapter 4 of the Model Forecasting report provides further details about these 
assumptions, but these are summarised below for each model component, alongside 
the appropriate reference:
 MDM – car occupancies were calculated for each purpose based on 

observed survey data (Table 6)
 MDM – car availability is expected to change over time (Table 7)
 MDM – goods vehicle change over time are derived from the National 

Transport (Freight) model (Table 8)
 GDM – Southampton Airport growth assumed to follow the DfT’s 2013 

Aviation Forecasts (Table 9)
 GDM – Portsmouth Port growth has used a combination of Portsmouth Port 

Masterplan 2011 and freight growth (Table 10)
 GDM – Southampton Port growth used draft consultation of 2016 Masterplan 

(Table 11) 
 RTM – vehicle operation costs parameters as defined in WebTAG Databook 

March 2017 (Table 12) 
 PTM – bus and heavy rail public transport fares have been assumed to rise 

at 1% per annum above the growth in RPI
 PTM – ferry services public transport fares have been assumed to increase in 

line with values of time (Table 13)
o Fleet projection – it has been necessary to project the 2015 ANPR fleet data forward 

to the target year.  This has been done with a fleet project tool developed by Ricardo.  
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This takes as its basis that the local trends in fleet turn over will be the same as the 
national data in the NAEI, but from a different starting point.  This is clearly a 
simplification and there are likely to be some differences locally.  However, given no 
local projections exist, this was viewed to be the best approach and in-line with JAQU 
guidance.

o Behavioural assumptions – in terms of how vehicle owners respond to the different 
options will be important and varies from each of the options assessed:
 Non-charging CAZ – the behaviour/activity assumptions used are based on 

existing information from key stakeholders involved in implementing these 
measures which covers:

 Detailed information and data on the current and planned impact of 
the delivery and services plans, and consolidation centre initiatives 
provide by the city council;

 The planned uptake of shore power by cruise liners provided by 
Southampton Port;

 Modelling of a simple £5 charge on freight movements in the 
transport model to assess the impact of the £5 port booking fee.

 The city wide CAZ B charging scheme – the key assumption used here is in 
relation to the upgrade behaviour of drivers in relation to the charge.  The 
standard behavioural response provided by JAQU, based on TfL data, have 
been used.  It is recognised that in practice this response may be different in 
Southampton, and some draft work has been carried out to understand the 
impact on the local context.  However, given that the charging scheme is 
unlikely to be progressed it was felt that adopting the JAQU assumptions was 
a proportionate approach without the time and resource available.

o Impact extrapolation – to provide the economic assessment over a 10-year period an 
estimate of the benefits and costs over 10 years needs to be made.  Generic 
guidance has been provided by JAQU on this topic and we have taken this into 
account in developing the approach for this study.  The key impact that needs to be 
extrapolated is the emission benefit and how this will reduce in future years.  Without 
modelling further future years at this stage it was felt to be proportionate to model the 
reduction in emission benefit of the scheme using the PCM trends from 2020 to 2030 
for the Southampton baseline PCM results.  We recognise that this does not account 
for a number of local factors, not least future development and highways schemes. 
However, as explained further in E1, this approach was deemed appropriate and 
most proportionate given:
 Further resource would be needed to develop an adequate model to depict 

changes in emissions over the future period, akin to an emissions model 
extrapolated to 2030 (which wasn’t appropriate purely to apply to the 
economics case)

 Even then, it is questionable how different the results between such a local 
model and national trends would be. Given lack of local-specific projection 
parameters, such a model would instead use national parameters anyway

 Also it is questionable whether one could have confidence in any difference 
produced from a local relative to national modelling. There is always inherent 
uncertainty associated with projecting parameters forward. Hence the results 
attained from such a local fleet projection model, and those represented by 
the extrapolation factors derived from the national plans (in particular given 
the overlap in inputs used), are deemed likely to fall within the range of 
uncertainty around this exercise.

In summary there are limitations and uncertainties in the assumptions made but we feel what has 
been done is proportionate the for time and budget available to provide a robust evidence base 
for the final preferred option. 
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2. Risk of Error / Robustness of the Analysis

 Has there been sufficient time and space for proportionate levels of quality assurance to be 
undertaken?

Quality management for all Ricardo projects (and all deliverables produced) is delivered in 
accordance to the requirements of the International Standard ISO 9001:2008. Principles of 
quality assurance (QA) are integrated in all our activities and at all levels through established and 
implemented procedures according to the international standard. The formally appointed Project 
Manager and Project Director lead in ensuring the project is undertaken in accordance with the 
current Ricardo Quality Assurance processes and that the system is effective.

As noted above the citywide modelling of the CAZ options is both complex and time consuming, 
whilst being carried under tight delivery times scales.  However, all analysis for the Southampton 
(air quality and economic) has been developed in accordance with these over-arching Ricardo 
QA policies and procedures to ensure high quality and accuracy of deliverables. Specifically, this 
includes:

o Use of the core principles from our modelling QA group in the design of analysis 
spreadsheets;

o Technical oversight of methodological modelling issues from our modelling 
knowledge leader;

o Day-to-day oversight of the modelling work by the lead modeller;
o Checks of assumptions, input data, calculation sheets and output results
o Overall review and sign off by the project director.

All models have been developed in accordance with Ricardo’s ‘best practice’ modelling guidance 
for the construction of workbooks and tools. This includes having separate sheets for data 
import, manipulation and results. In addition, the model has been developed with strict version 
control procedures (to avoid version error) and with assigned governance and responsibilities 
(i.e. the PM holds overall responsibility for the quality of the model, with analysts holding joint 
responsibility for the elements they developed).

In some cases, some data transformations have been carried out in MS Excel prior to import to 
the economic model. Each of those transformation workbooks has been identified and also 
subject to scrutiny.

All data sources used in the model are appropriately referenced and clearly marked where data 
is inputted into the model. All assumptions and data sources have been logged, in particular as 
part of the Air Quality and Economic Methodology Reports.

In addition, for this specific work additional QA checks have been performed with the input of 
SCC and the wider consultancy team. For example, where data and assumptions have been 
drawn from external models, we have discussed directly our interpretation of the data received, 
and its planned use in the economics model to sense check our approach (e.g. air quality 
emissions outputs, and transport modelling outputs).

In accordance with Ricardo’s QA processes, all deliverables and outputs have been signed off by 
both the Project Manager and/or Project Director before release. Also, where time has allowed 
we will issue draft results to Southampton to allow the city to review and scrutinise results prior to 
finalising.

 Have sufficient checks been made on the analysis to ensure absence of errors in calculations?

Checks on modelling work are carried out as part of our quality assurance process.  Again, with 
complex models across several thousand road-links there is a large amount of data and 
calculations to check.  With this amount of data it is not possible to check everything.  Our 
approach has been as follows:

o Review and check all methods being used in the model set up and calculations;
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o Review model input data for consistency, this has focused on samples of data and 
key locations;

o Check calculations in all spreadsheets, again using a sampling approach to check 
calculation steps;

o Sense check results using the experience of the lead modeller, knowledge leader and 
project director to ensure that they seem reasonable.

A log of all checks carried out is kept and where any anomalies in results have been identified in 
the checking process these have then been explored for errors in data or calculations, and 
corrected as necessary.  

Finally as part of the model validation process for the base year air quality model the results are 
compared with monitoring data.  Where there is a significant difference with the modelling data, + 
or – 30% checks are carried out to explore why these differences occur. 

We believe this level of check is proportionate for the time and resources we have available, and 
has identified a number of issues that have had to be corrected.  However, it is not an absolute 
guarantee that there are no errors, but it is sufficient to ensure that all results are reasonable and 
consistent.

 Have sufficiently skilled staff been responsible for producing the analysis?

The air quality modelling team at Ricardo have significant experience of developing, assessing 
and recommending measures to reduce emissions and improve air quality at the city scale, 
including extensive expertise in air pollution modelling from the development of inventories and 
baselines to modelling the future impacts of abatement scenarios. 

The team is led by a Project Director who holds over 20 years of experience of working on 
transport and emissions reduction projects. His key areas of expertise include vehicle emissions 
modelling, low emission vehicle technologies, sustainable transport measures and local air 
quality management and policy and he has worked on a number of LES, LEZ and CAZ projects 
in the UK including in Southampton, Derby, Nottingham, Oxford, London, Leicester and South 
Oxfordshire. 

The day-to-day modelling work is led by an experienced atmospheric scientist with a strong focus 
on modelling transport and industrial emissions and characterising their effects on ambient air 
quality who is an advanced user of ADMS, ADMS-Roads, ADMS-Urban, AERMOD, CALPUFF, 
Envi-Met CFD, ArcGIS, QGIS and other air dispersion modelling tools as well as meteorological 
modelling software such as WRF, and has also developed Ricardo’s in-house dispersion 
modelling suite (RapidAir). 

The modelling lead is supported by our modelling knowledge leader, who developed our 
RapidAir and RapidEms models, to explore and resolve any methodological issues.  In addition a 
team of experienced consultants specialising in air quality impact assessment and atmospheric 
dispersion modelling are carry out aspects of the modelling work, guided by the modelling lead.

All staff have had specific training on all the modelling tools being used for this work.

The transport modelling team at SYSTRA have significant experience of model development and 
appraisal work to support funding bids.  SYSTRA have developed the Solent Transport Sub-
Regional Transport Model (SRTM), a land-use and transport interaction (LUTI) model. They have 
used the modelling suite as an evidence base for the development of the Transport Delivery Plan 
for the Solent area. This work has helped to prioritise transport interventions, support Local Plans 
and the development of a Spatial Strategy for the Solent area, and inform development control, 
highway authorities and the Local Enterprise Partnership. Using this model SYSTRA have also 
tested a number of large proposed developments and transport schemes in the area including: 
the Southampton City Centre Action Plan, Eastleigh Transport Assessment/Transport Strategy, 
the Smart Motorway Programme (for Highways England), support for the preparation of the 
Station Quarter Business Case and testing of improvement options in Southampton’s Eastern 
Corridor. In addition, they have explored the provision of Park and Ride sites and various 
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motorway junction improvement schemes, as part of initiatives aimed to improve access to the 
city.

The team is led by a project Director with 30 years’ experience in transport modelling. He was 
responsible for the development of the WebTAG compliant SRTM, and has had significant 
experience on applications of the model to support DfT Pinch Point bids, Regional Growth Fund 
and Cycle City bids.  He was also heavily involved in developing strategies which provided vital 
evidence and forecasts in support of Local Sustainable Transport Fund (LSTF) and also Better 
Bus Area Fund (BBAF) bid submissions to DfT, both of which were successful in receiving full 
funding.

The modelling team at SYSTRA is led by an experienced user of the SRTM, who has advanced 
knowledge of SQL, C# and CUBE scripting.  He is supported by a number of other team 
members who are experienced transport modellers and users of the SRTM, who are guided by 
both the project director and the lead modeller.

SYSTRA have also been able to draw on support, and share best practices from other teams 
that have been working on CAZ projects elsewhere in the country, such as Nottingham and 
Derby. 

3. Uncertainty

 What is the level of residual uncertainty (the level of uncertainty remaining at the end of the 
analysis)?

The level of uncertainty included within the transport modelling is only undertaken in the base 
year model, as part of the validation process comparing the modelled and observed data. The 
differences between modelled and observed data are quantified and then assessed, with the 
acceptability of the proportion of instances where the criteria are met is then assessed. 

The validation of a highway assignment model includes comparisons of the following:

 Assigned flows and counts totalled for each screenline or cordon, as a check on the quality of 
the trip matrices

 Assigned flows and counts on individual links as a check on the quality of the assignment
 Modelled and observed journey times along routes, as a check on the quality of the network

The SRTM’s standard ‘Reference Case’ scenarios representing forecast year conditions include 
both new transport infrastructure schemes and landuse development assumptions to represent 
expected changes in conditions compared to the Base year. 

Reference case transport infrastructure only include those schemes that have received the 
necessary planning approvals and are fully funded. This provides a high degree of certainty that 
the schemes will be constructed. 

In the standard Reference Case, landuse inputs (sqm floorspace) are derived from the Local 
Plans for each of the planning authorities and the records of granted planning permissions. The 
Local Plan information currently input to the SRTM dates from April 2016 and only includes for 
Adopted Plans at that time (it is anticipated that periodic updates of the landuse inputs will be 
undertaken to account for newly adopted Plans and planning permissions etc). In later model 
years, and particularly those beyond current Plan periods, the model includes a process referred 
to as ‘intensification’. This enables continued growth to be represented within existing developed 
areas to allow TEMPRO forecasts to be met. Intensification is limited to those areas where 
development already exists because it is not considered appropriate for the model to arbitrarily 
allocate development to undeveloped areas. It follows that there is less certainty in the actual 
location of this growth. 

A direct assessment of uncertainty in the air quality results is also only carried out for the 
baseline model as part of the validation process against monitored air quality data and essential 

Page 486



indicates the overall uncertainty in the transport and air quality models.  In this process model 
performance and uncertainty is assessed using the Root Mean Square Error (RMSE) for the 
observed vs predicted NO2 annual mean concentrations, as detailed in Technical Guidance 
LAQM.TG(16).  In this case the RMSE was calculated at 4.7 µg.m-3. This can then be used as a 
measure of error on forecast results for future years.  This error metric has been used when 
considering the results by identifying locations over 35 µg.m-3 as being at risk of exceedance. 

However, when assessing options in future years there will also be uncertainty related to the 
assumptions we have made in modelling these options.  The reliability of the assumptions used 
in the modelling has been discussed above and has been tested through sensitivity tests.  The 
key outcome of these tests is as follows:

o Higher levels of port growth – this increases concentrations by a maximum of 0.5 
µg.m-3

 so did not have an impact on the final results;
o Lower performance of Euro 6 – setting all light duty vehicles to base Euro 6 standard 

increased concentrations by up to 2 µg.m-3 which pushed one PCM location up to 40 
µg.m-3 and another to just over 35 µg.m-3 in the ‘do minimum’ so increases the risk of 
an exceedance arising in 2020.

o Lower fNO2 by 40% - this significantly reduces concentrations and removes all the 
locations potentially at risk of exceedance in the baseline.

o Lower impact of the non-charging CAZ option – the impact of this option was 
essentially zero so lowering it would not reduce the benefit.

In summary the overall model uncertainty as measured in the baseline is 4.7 µg.m-3 which 
indicates that anything over 35 µg.m-3 is at risk of exceedance in 2020.  This identify 5 locations 
in 2020 at risk of exceedance.  The assumptions around the performance of Euro 6 vehicles and 
fNO2 have the greatest impact on these results with lower performance of Euro 6 increasing the 
risk of exceedance and lower fNO2 removing any risk of exceedance.  None of the sensitivity 
tests pushed the model results into direct exceedance of the NO2 limit value.

4. Use of analysis

 Does the evidence provided support the business case?

The assessment indicates that under the ‘do minimum’ scenario, which accounts for measures 
that have already been funded and are in the process of implementation, compliance with the NO2 
limit value will be achieved.  However, when model uncertainty is considered this identify 5 
locations that are potentially at risk of exceedance and this risk would be increased if Euro 6 does 
not perform as expected in terms of emission reduction.

Given this assessment, even though compliance is indicated in the ‘do minimum’ case, it suggests 
that measures should be pursued that help manage the residual risk of uncertainty in the modelling 
and the Euro 6 standard not performing as expected.  In this respect the non-charging measures 
modelled did not help to significantly reduce this risk so a slightly wider package should be 
considered including measures that could reduce emissions from light duty vehicles.

 Is there evidence the agreed target will be achieved?

Yes, the modelling suggests that the ‘do minimum’ scenario has the potential to achieve 
compliance with the air quality limits.
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Introduction 

 

1. Southampton City Council is one of the first five local authorities in England outside of London required to 

develop a local plan to bring about compliance with EU Ambient Air Quality Directive limits of nitrogen dioxide 

(NO2) within the shortest possible time. New Forest District Council have subsequently been identified as also 

needing to undertake an assessment to improve air quality to legal levels, and are working in partnership with 

Southampton City Council as neighbours to ensure the city’s proposals deliver legal compliance in both areas. 

 

2. Southampton City Council and New Forest District Council undertook public consultation on proposals for a 

Clean Air Zone between 21 June 2018 and 13 September 2018.   

 

3. The proposals were discussed at a Southampton City Council Cabinet meeting on 19 June 2018. Southampton 

Cabinet and a Portfolio Holder decision for New Forest District Council supported the commencement of a 12 

week public consultation exercise on proposals to introduce a Clean Air Zone in Southampton.  

 

4. Taking the full 12 week period for the formal consultation meant Southampton did not achieve the date set out 

in the Ministerial Direction for the submission of the Full Business Case (15 September 2018). It will not affect 

the date of implementing the scheme and will therefore not impact on the council’s ability to achieve 

compliance with the nitrogen dioxide limits within the shortest possible time. Air quality is an important issue to 

a wide range of stakeholders, and it was necessary to allow enough time for the issue, the proposal and any 

alternatives to be discussed in public. By undertaking a thorough, transparent and open consultation in line with 

existing case law and government guidance it minimises the risk of facing future legal challenges and therefore 

adds confidence that a scheme can be implemented by the end of 2019. New Forest District Council will submit 

their Final Plan by the 31 December 2018 as set out in their Ministerial Direction. 

 

5. This report summarises the aims, principles, methodology and results of the public consultation. It provides a 

summary of the consultation responses both for the consideration of decision makers and any interested 

individuals and stakeholders.  It both supplements and contextualises the summary of the consultation included 

within the Cabinet report.  

 

6. It is important to be mindful that a consultation is not a vote, it is an opportunity for stakeholders to express 

their views, concerns and alternatives to a proposal. This report outlines in detail the representations made 

during the consultation period so that decision makers can consider what has been said alongside other 

information which will also inform the final recommendation to central government.  

 

Aims 

7. The aim of this consultation was to: 

a. Communicate clearly to residents and stakeholders the proposals for a Clean Air Zone in Southampton.  

b. Ensure any resident, business or stakeholder who wishes to comment on the proposals has the 

opportunity to do so, enabling them to raise any impacts the proposals may have. 

c. Allow participants to propose alternative suggestions for consideration which they feel could achieve the 

objective in a different way.  

d. Provide feedback on the results of the consultation to elected Members to enable them to make 

informed decisions about how to best progress. 

e. Ensure that the results are analysed in a meaningful, timely fashion, so that feedback is taken into 

account when decisions are made. 
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8. The consultation was not a vote, it enabled participants to read about the preferred option, answer questions 

and make comments that will feed into the Final Business Case which will be submitted to the Government’s 

Joint Air Quality Unit (JAQU). Decision makers need to consider the representations made during the 

consultation period but a majority view will not necessarily dictate the final decision. It is also important to note 

that the consultation is one element of the suite of reports that will feed into the final position.  

Consultation principles 

9. The council takes its duty to consult with residents and stakeholders on changes to services very seriously.  The 

council’s consultation principles ensure all consultation is:  

 Inclusive: so that everyone in the city has the opportunity to express their views. 

 Informative: so that people have adequate information about the proposals, what different options mean, 

and a balanced and fair explanation of the potential impact, particularly the equality and safety impact. 

 Understandable: by ensuring that the language used to communicate is simple and clear and that efforts are 

made to reach all stakeholders, for example people who are non-English speakers or disabled people.  

 Appropriate: by targeting people who are more likely to be affected and using a more tailored approach to 

get their feedback, complemented by a general approach to all residents, staff, businesses and partners.  

 Meaningful: by ensuring decision makers have the full consultation feedback information so that they can 

make informed decisions.  

 Reported: by letting consultees know what was done with their feedback. 

 

10. Southampton City Council is committed to consultations of the highest standard, which are meaningful and comply 

with the following legal standards: 

 Consultation must take place when the proposal is still at a formative stage 

 Sufficient reasons must be put forward for the proposal to allow for intelligent consideration and response 

 Adequate time must be given for consideration and response 

 The product of consultation must be carefully taken into account. 

 

11. Public sector organisations in Southampton also have a compact (or agreement) with the voluntary sector in which 

there is a commitment to undertake public consultations for a minimum of 12 weeks wherever possible. This aims 

to ensure that there is enough time for individuals and voluntary organisations to hear about, consider and 

respond to consultations. It was felt that a 12 week consultation period would be the best approach.  
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Consultation methodology 

12. Deciding on the best process for gathering feedback from stakeholders when conducting a consultation requires 

an understanding of the audience and the focus of the consultation. It is also important to have more than one 

way for stakeholders to feedback on the consultation, to enable engagement with the widest range of the 

population. Previous best practice was also considered in the process of developing the consultation 

methodology.  

 

13. The agreed approach for this consultation was to use a combination of online and paper questionnaires as the 

main basis, supported by a range of drop-in sessions and public meetings. Feedback was also received through 

email, letter and social media.  

 

14. It was felt that due to the complexity of the consultation it was important to provide face to face contact with 

consultees to provide clarity and answer any questions. The drop-in or stakeholder sessions were designed to 

both increase awareness of the consultation but also to answer questions and explain some of the more 

technical elements to specific stakeholder groups.  

 

15. This approach of open consultation, supported by a wide range of communications ensured that as many people 

as possible were aware of the issues and could have their say if they chose to. This led to a high level of 

engagement on the issue of clean air without incurring a large cost. 

Questionnaire 

16. The main vehicle for gathering feedback though the consultation was a combination of online and paper 

questionnaires. Questionnaires enable an appropriate amount of explanatory and supporting information to be 

included in a structured questionnaire, helping to ensure respondents were aware of the background and detail 

of the proposals. It was deemed the most suitable methodology for consulting on this complex issue.  

 

17. Paper copies of the questionnaire were made available in Southampton Civic Centre reception, Gateway and all 

Southampton libraries as well as at public consultation events.  

Public meetings 

18. To support the online and paper questionnaires, 37 specific stakeholder sessions and general drop-ins were run. 

The aim of these were to answer questions and raise awareness of the consultation. Those who attended were 

also encouraged to complete a questionnaire to capture their feedback.  

Additional feedback channels 

19.  Any emails addressed to senior officers or Cabinet members were collated and analysed as a part of the overall 

consultation.   

 

20. Respondents to the consultation could also write letters to provide feedback on the proposals. 

 

21. Feedback was also collected via posts on the corporate social media pages of Southampton City Council and New 

Forest District Council. Whilst we didn’t explicitly encourage this route for providing feedback, naturally people 

commented and responded to promotional posts and tweets about the consultation. Therefore to be as inclusive 

as possible any comments were coded and analysed and have been included in this report for consideration.  
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Promotion and communication 

22. Throughout the consultation, every effort was made to ensure that as many people as possible were aware of 
the Clean Air Zone proposals and had every opportunity to have their say.  
 

23. Particular effort was made to communicate the proposals in a clear and easy to understand way. This was 
achieved by including key information within the questionnaire and signposting to a wide range of supporting 
information. This included the following which were hosted on a focused area of the council website.  
 
• Frequently Asked Questions 
• Cabinet Paper and Decision Notice 
• Draft Equality and Safety Impact assessment 
• Draft Clean Air Zone Outline Business Case 
• Clean Air Strategy 2016 - 2025 
• Clean Air Zone Framework 
• UK Plan for Tackling Roadside Nitrogen Dioxide Concentrations 
• Ministerial direction 
• Air Quality Methodology Report 
• Air Quality Options Report 
• Draft Economic Appraisal and Methodology Report 
• Analytical Assurance Statement 
• Transport Modelling Methodology Report 
• Road Traffic Model Development and Validation Report 
• Road Traffic CAZ Demand Model CAZ B 
 

24. For the duration of the consultation paper versions of the consultation questionnaire were available in libraries 
and council offices. Paper copies of the questionnaire or alternative format versions could be obtained on 
request. 
 

25. At the start of the consultation a media release was issued. A total of seven media releases / statements were 
produced and details of the Clean Air Zone consultation were covered (at least once) in the following:  

 Southern Daily Echo = 16 articles 

 South Today BBC South = 2 articles 

 BBC Radio Solent – 2 articles 

 Bitternepark.info = 1 article 
 

26. The Clean Air Zone consultation was included in 14 Southampton City Council e-alerts. The total reach of these e-
alerts was 51,594. These e-alerts resulted in 938 clicks through to further information and the questionnaire.  
 

27. Outdoor advertising was also used to promote the consultation. In total across the consultation period 14 
billboards and six sheet posters were displayed across the city and New Forest. There were opportunities to see 
these for 328,960 people up to nine times each. In addition to these and because of the desire for motorists to 
respond, the dot matrix vehicle messaging system was used through the consultation period as well as a range of 
additional roadside posters.  
 

28. Paid for radio advertising was used with The Breeze due to its coverage of Southampton and the New Forest, this 
gave a weekly reach of 21,341.  
 

29. A promotional postcard encouraging people to get involved with the consultation was sent to 117,122 
households across Southampton and the New Forest.  
 

30. Digital advertising was also used to raise awareness and signpost people to the consultation web pages, in total 
this achieved over 1.5 million impressions. The promotional banner on Southampton City Council website was 
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used to promote the consultation as well as screensaver adverts for the public computers in libraries. 
Information on the consultation was available on the New Forest District Council’s website for the consultation 
period.  
 

31. With regard to social media a combination of paid for and in-house promotion was used. In-house twitter activity 
created 21,506 impressions. New Forest District Council also ran a Facebook event.  
 

32. The 37 public events that were run as a part of the consultation programme were also used as an opportunity to 
encourage people to take part.  
 

33. To support the external promotion of the consultation there were also activities to make the staff of both 
councils aware of the consultation, these included briefings for staff and councillors, internal emails and 
promotion on staff webpages and Yammer.  
 

34. In addition to all of this the Service Director – Transactions and Universal Services sent a stakeholder letter out to 
75 organisations and individuals.  
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Consultation feedback 

Overall respondents 

35. Overall, there were 9,309 separate written responses to the Clean Air Zone Consultation. 

 

36. The majority of responses were received through the consultation questionnaire; 7,803 in total. Additional 

written responses were also received through emails and letters. The breakdown of all written responses is 

shown within table 1 below.  

Feedback route Total number of responses 

Questionnaire (Paper and online) 7803 

Letters or emails from businesses or organisations 50 

Letters or emails from individuals 460 

Social media comments 996 

Total 9309 

Table 1 

 

37. In addition to written responses to the consultation, there were a number of public engagements and meetings 

in which verbal feedback was provided. In total, around 1,000 people were engaged in this way. 

 

38. All written and verbal feedback received is summarised within the following sections.  

Questionnaire quantitative feedback 

Breakdown of questionnaire respondents 

39. A number of questions were asked within the questionnaire to find out a bit more about the respondents to help 

contextualise their response. 

 

40. The first question asked respondents what their interest in the consultation was. Figure 1 shows the breakdown 

of responses to this question. The majority of respondents said they were interested in the consultation as 

residents of either Southampton (72%), the New Forest (19%) or elsewhere in Hampshire or the Isle of Wight 

(11%). 18% of respondents were interested in the consultation as employees or self-employees of a business or 

organisation. 5% of people were interested in the consultation as a member of a community group or 

organisation and 2% as political members.  

 

41. The 2% of respondents that answered “other” were asked to provide further details and these have been 

grouped together and summarised below: 

- As a resident of another place in the UK 

- As a former resident of Southampton or the New Forest 

- As a visitor to Southampton or the New Forest 
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- As someone who works in Southampton or the New Forest 

- As a person with family or friends living in Southampton or the New Forest 

- As an individual concerned about the impact of air quality on health  

- As someone concerned about the environment 

- As a boat owner  

- As a pensioner 

- As a student 

- As a member of other organisations 

- As a parent 

- As a cyclist 

- As a motorist 

- As someone with disabilities or the carer of someone with disabilities 

- An academic interest 

 

 

Figure 1 

42. If respondents answered as “an employee or self-employee of a business or organisations”, they were asked 

further questions about the business or organisation regarding their size, type and how often their vehicles 

travel in, out or within the proposed Clean Air Zone.  

 

43. Figure 2 shows the sizes of the business or organisations by the number of employees. 25% of respondents said 

that they worked within a business or organisation with more than 750 employees. 24% of respondents said they 

worked within a business or organisation with between 10 and 149 employees. 16% respondents described 

themselves as sole traders. 

142 respondents, 2%

135 respondents, 2%

398 respondents, 5%

1365 respondents, 18%

845 respondents, 11%

1506 respondents, 19%

5632 respondents, 
72%

0% 20% 40% 60% 80%

Other

A political member

As a member of a community group or
organisation

As an employee or self-employee of a business
of organisation

As a resident elsewhere in Hampshire or the Isle
of Wight

As a resident of New Forest

As a resident of Southampton

Percentage of respondents

Interest in the Consultation

Base respondents: 7780
Respondents could select multiple questions so percentage add up to to more than 100%
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Figure 2 

44. Respondents who said they were an employee or self-employee of a business or organisation were asked what 

type of business or organisation they work in, which is shown in figure 3. 11% of respondents said they worked in 

an educational or academic institution. 9% of respondents said they work for a freight, haulage or delivery 

company. 7% of respondents work in a manufacturing business or organisation. 7% also said they work for a port 

business or organisation and another 7% said they work for another public sector organisation. A lot of 

respondents selected “other” and were then asked to provide more detail. This detail has been read through and 

grouped together to add to the already existing categories from the survey and to create some new categories 

which can be seen in figure 3. The remaining 15% still in the “other” category have been summarised below:  

- Housing 

- Highway maintenance 

- Private company/business 

- Small businesses 

- Office supplies and space 

- Science and Technology 

- Security 

- Removals, clearance and storage 

- Sport, health and wellbeing 

- Waste processing 

- Equipment supply, hire and servicing 

- Utility 

- Vehicle pickup and repair 

- Travel and tourism 

- Business support and services 

195, 16%

222, 18%

295, 24%

84, 7%

125, 10%

315, 25%

0% 5% 10% 15% 20% 25% 30%

Sole trader

1 - 9

10 - 149

150 - 249

250 - 749

750 +

Percentage of respondents

Number of employees

Base respondents: 1236
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Figure 3 

45. Figure 4 shows how often vehicles for the business or organisation travel in, out or within the proposed 

boundary. 80% of respondents said that most days their business or organisation have vehicles travelling in, out 

or within the proposed boundary. A further 11% of respondents said their business or organisation have vehicles 

travelling in, out or within the proposed boundary a few days a week. The remainder of respondents said their 

business or organisation had vehicles travelling in, out or within the proposed boundary either once a week or 

less often.  

147, 11%
90, 7%

3, 0.2%

25, 2%

19, 1%

9, 1%

10, 1%

87, 7%

22, 2%

94, 7%

95, 7%
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75, 6%

4, 0.3%

4, 0.3%
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54, 4%

11, 1%
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123, 10%
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10, 1%
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Figure 4 

46. Overall figure 5 shows the age groups of the respondents. 20% of respondents were between the ages of 35 and 

44 and another 20% between the ages of 45 and 54. 19% of respondents were between 55 and 64 years of age. 

 

Figure 5 

31, 2%
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12, 1%

23, 2%

11, 1%
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47. Figure 6 shows the gender breakdown of all respondents. 60% of respondents identified as male, whilst 39% 

identified as female and 0.4% would describe themselves in another way to male or female.  

 

Figure 6 

48. Figure 7 gives the breakdown of respondents according to ethnicity. 97% of respondents said they were White. 

The remaining respondents described themselves as either Asian or Asian British; Black, African, Caribbean or 

Black British; Mixed or multiple ethnic groups; or any other ethnic group.   

 

 

Figure 7 

Perception of air quality in Southampton and the New Forest 

49. The first part of the questionnaire asked respondents a question about their perception of air quality to 

understand their thoughts on the quality of air in Southampton and the New Forest. 

 

50. Overall figure 8 shows that 75% of respondents felt that air quality in Southampton was either a fairly big 

problem or a very big problem. Of this, 44% felt it was a very big problem and 32% a fairly big problem. 18% of 

respondents felt that air quality in Southampton was not much of a problem and 5% felt it was not a problem at 

all. This totalled 22% of respondents that felt air quality in Southampton was either not much of a problem or 

not a problem at all.  
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Figure 8 

51. When responses to question 1a were broken down by different groups of respondents, there were a few 

differences when compared to the results of all respondents overall. Figure 9 shows the breakdown of this 

question. For details on how to interpret this graph and other similar graphs throughout the report, please see 

table 2 on the following page.  

 

 

 

 

 

 

 

 

 

 

5%

18%

2%

32%

44%
Not a problem at all

Not much of a problem

Don't know

A fairly big problem

A very big problem

Base respondents: 7750 

Not much or not a problem

Don't know

A fairly or very big problem

22%

2%

75%

Question 1a. To what extent do you think air quality is a problem in Southampton?
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Label on the further analysis graph What does this show? 

Q2. Agree or 
disagree with 
the aim of a 
Clean Air 
Zone: 

Agree or strongly 
agree 

This shows the opinions of respondents that agreed or strongly agreed 
with the aim of the Clean Air Zone to the current question. Of the 
respondents that agreed or strongly agreed with the aim of the Clean Air 
Zone, the percentages shown are their opinions to the current question.  

Neither This shows the opinions of respondents that neither agreed nor disagreed 
with the aim of the Clean Air Zone to the current question. Of the 
respondents that neither agreed nor disagreed with the aim of the Clean 
Air Zone, the percentages shown are their opinions to the current 
question. 

Disagree or 
strongly disagree 

This shows the opinions of respondents that disagreed or strongly 
disagreed with the aim of the Clean Air Zone to the current question. Of 
the respondents that disagreed or strongly disagreed with the aim of the 
Clean Air Zone, the percentages shown are their opinions to the current 
question. 

Q3. Agree or 
disagree with 
the preferred 
option: 

Agree or strongly 
agree 

This shows the opinions of respondents that agreed or strongly agreed 
with the preferred option for a Clean Air Zone to the current question. Of 
the respondents that agreed or strongly agreed with the preferred option 
for a Clean Air Zone, the percentages shown are their opinions to the 
current question.  

Neither This shows the opinions of respondents that neither agreed nor disagreed 
with the preferred option for a Clean Air Zone to the current question. Of 
the respondents that neither agreed nor disagreed with the preferred 
option for a Clean Air Zone, the percentages shown are their opinions to 
the current question. 

Disagree or 
strongly disagree 

This shows the opinions of respondents that disagreed or strongly 
disagreed with the preferred option for a Clean Air Zone to the current 
question. Of the respondents that disagreed or strongly disagreed with the 
preferred option for a Clean Air Zone, the percentages shown are their 
opinions to the current question. 

Interest in 
the 
consultation: 

Resident of 
Southampton 

This shows the opinions of resident of Southampton to the current 
question. 

Resident of the 
New Forest 

This shows the opinions of residents of New Forest to the current question. 

Resident 
elsewhere in 
Hampshire or the 
Isle of Wight 

This shows the opinions of residents elsewhere in Hampshire or the Isle of 
Wight to the current question. 

Employee or self-
employee of a 
business or 
organisation 

This shows the opinions of employees of self employees of businesses or 
organisations to the current question. 

Member of a 
community group 
or organisation 

This shows the opinions of members of community groups or organisations 
to the current question. 

Political member This shows the opinions of political member to the current question. 

Gender and 
age 

Female This shows the opinions of female respondents to the current question. 

Male This shows the opinions of male respondents to the current question. 

Age: Under 25 This shows the opinions of respondents under the age of 25 to the current 
question. 

Age: 25 – 44 This shows the opinions of respondents between the ages of 25 and 44 to 
the current question. 
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Age: 45 – 64 This shows the opinions of respondents between the ages of 45 and 64 to 
the current question. 

Age 65+ This shows the opinions of respondents over the age of 65 to the current 
question. 

If business / 
organisation 
– Business 
Size 

Sole trader This shows the opinions of sole traders to the current question. 

1 – 9 This shows the opinions of businesses or organisations with 1 – 9 
employees to the current question.  

10 – 149 This shows the opinions of businesses or organisations with 10 – 149 
employees to the current question. 

150 – 749 This shows the opinions of businesses or organisations with 150 – 749 
employees to the current question. 

750+ This shows the opinions of businesses or organisations with more than 750 
employees to the current question. 

If business / 
organisation 
– how often 
in 
Southampton 

Most days This shows the opinions of businesses or organisations that travel into the 
proposed Clean Air Zone most days to the current question. 

A few days a week This shows the opinions of businesses or organisations that travel into the 
proposed Clean Air Zone a few days a week to the current question. 

Once a week or 
less 

This shows the opinions of businesses or organisations that travel into the 
proposed Clean Air Zone once a week or less to the current question. 

Table 2 

52. Differences observed within figure 9 included: 

- A much higher proportion of respondents that agreed with the aim of the Clean Air Zone felt that air 

quality in Southampton was a fairly big problem or a very big problem (87%) when compared to 

respondents that disagreed with the aim of the Clean Air Zone (25%).  

- A higher proportion of respondents that agreed with the preferred option for the Clean Air Zone felt that 

air quality in Southampton was a fairly big problem or a very big problem (89%) when compared to 

respondents that disagreed with the preferred option (53%).  

- A larger proportion of respondents that were political members or members of community groups or 

organisations felt that air quality in Southampton was a fairly big or very big problem when compared to 

residents, employees or self-employees.  

- A larger proportion of male respondents felt that air quality in Southampton was not much of a problem 

or not a problem at all (26%) compared to female respondents (14%). 

- A higher proportion of employees from businesses with over 750 members of staff felt that air quality in 

Southampton was a fairly big or a very big problem compared to smaller businesses.  

- A higher proportion of business that travel into or within the proposed boundary most days felt that 

there was not much or no problem at all with air quality in Southampton compared to businesses that 

travel into or within the proposed boundary less often.  
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Figure 9 

53. Figure 10 below shows respondents’ thoughts about air quality in the New Forest. In total, 56% of respondents 

felt that air quality was not much of a problem or not a problem at all. Of this 18% felt air quality in the New 

Forest was not a problem at all and 38% felt it was not much of a problem. Overall, 25% of respondents felt air 

quality in the New Forest was a fairly big problem and 6% felt it was a very big problem. This totalled, 31% of 
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If business / organisation - how often in Southampton:
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150 - 749
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If business / organisation - Business size:
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Political member
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Interest in the consultation:

Disagree or strongly disagree

Neither
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Neither
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Question 1a. Air quality in Southampton - Further analysis
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respondents that felt it was either a fairly or very big problem. A higher proportion of respondents felt that air 

quality was a fairly big problem or a very big problem in Southampton compared to the New Forest.  

 

Figure 10 

54. When responses to question 1b were broken down by different groups of respondents, there were a few 

differences when compared to the results of all respondents overall. Figure 11 shows the breakdown of this 

question. For details on how to interpret this graph and other similar graphs throughout the report, please see 

table 2 on page 16.  Differences included: 

- A higher proportion of respondents that agreed with the aim of the Clean Air Zone felt that air quality in 

the New Forest was a fairly big problem or a very big problem (36%) when compared to respondents 

that disagreed with the aim of the Clean Air Zone (9%) or neither agreed or disagreed (9%).  

- A higher proportion of respondents that agreed with the preferred option for the Clean Air Zone felt that 

air quality in the New Forest was a fairly big problem or a very big problem (38%) when compared to 

respondents that disagreed with the preferred option (19%).  

- A larger proportion of respondents that were political members felt that air quality in the New Forest 

was a fairly big or very big problem when compared to residents, employees or self-employees.  

- A larger proportion of male respondents felt that air quality in the New Forest was not much of a 

problem or not a problem at all (61%) compared to female respondents (47%). 

- A higher proportion of businesses that travel into or within the proposed boundary most days felt that 

there was not much or no problem at all with air quality in the New Forest compared to businesses that 

travel into or within the proposed boundary less often. 
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Don't know

A fairly big problem

A very big problem

Base respondents: 7293  
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56%
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31%

Question 1b. To what extent do you think air quality is a problem in the New Forest?

Page 507



 

20 

 

 

Figure 11 
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Agreement or disagreement with the overall aim of a Clean Air Zone 

55. The overall aim of the Clean Air Zone is to reduce the levels of nitrogen dioxide to levels that are compliant with 

legal standards within the shortest possible time.  

 

56. Respondents were asked to what extent they agreed or disagreed with the overall aim of the Clean Air Zone. In 

total, 80% of respondents either agreed or strongly agreed with the aim of the Clean Air Zone (49% strongly 

agreed and 31% agreed). In total, 11% disagreed with the aim of the Clean Air Zone (see figure 12). Of this 7% 

disagreed and 4% strongly disagreed. Overall, 9% of respondents neither agreed nor disagreed with the overall 

aim.  

 

Figure 12 

57. The levels of agreement and disagreement varied across the different groups of respondents to the 

questionnaire. For details on how to interpret this graph and other similar graphs throughout the report, please 

see table 2 on page 16. Figure 13 shows these differences which include: 

- There was a much higher level of agreement with the aim of the Clean Air Zone by the respondents that 

also agreed with the preferred option (94%) compared to respondents that disagreed with the preferred 

option (55% agreed or strongly agreed with the aim). 

- Members of community groups and organisations and political members had the highest level of 

agreement with the aim of the Clean Air Zone. Employees and self-employees of businesses and 

organisations had the lowest level of agreement (70%) and the highest proportion of disagreement 

(19%). 

- Broadly there were lower levels of agreement and higher levels of agreement with the Clean Air Zone by 

employees of smaller sized businesses compared to businesses with greater numbers of staff.  
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- When comparing the number of times businesses travel into or within the proposed Clean Air Zone, 

there was a higher proportion of agreement (81%) with the aim of the Clean Air Zone by business that 

would enter the zone once a week or less compared to those that work within or enter the zone more 

often.  

 

Figure 13 
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Agreement or disagreement with the preferred option 

58. After being asked about the aim of the Clean Air Zone, there was then an outline presented with the 

questionnaire of the different options considered for a Clean Air Zone including a proposed boundary for the 

zone itself. A preferred option was identified and described in further detail including the proposed vehicles 

charged, the proposed charges, and proposed help and support. The next few questions within the questionnaire 

sought to seek views on different aspects of the preferred option.   

 

59. Respondents were first asked whether they agreed or disagreed with the preferred option overall. Overall, 22% 

of respondents strongly agreed with the preferred option and 34% agreed. This represented a total of 56% that 

either agreed or strongly agreed with the preferred option. In total, 16% of respondents strongly disagreed and 

16% disagreed with the preferred option which meant 33% of respondents overall either disagreed or strongly 

disagreed. The remaining 11% of respondents neither agreed nor disagreed with the preferred option. 

 

Figure 14 

60. The proportions of agreement and disagreement were different across different groups of respondents to the 

questionnaire as portrayed in figure 15. For details on how to interpret this graph and other similar graphs 

throughout the report, please see table 2 on page 16. Observed differences included: 

- Of the respondents that agreed or strongly agreed with the aim of the Clean Air Zone, 67% also agreed 

or strongly agreed with the preferred option. 23% of the respondents that had expressed agreement 

with the aim of the Clean Air Zone, expressed disagreement with the preferred option. This is compared 

to the respondents that disagreed or strongly disagreed with the aim of the Clean Air Zone, as 9% then 

expressed agreement with the preferred option and 85% disagreement.  

- The highest level of disagreement when comparing different interest in the consultation was by 

employees or self-employees of a business or organisation. In total, 45% expressed disagreement and 
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45% expressed agreement. Highest levels of agreement were by community groups and organisations 

and political members.  

- There were higher levels of agreement towards the preferred option by businesses with more than 750 

employees compared to smaller businesses.  

- There were higher levels of agreement in favour of the preferred option from businesses which enter or 

work within the proposed Clean Air Zone once a week or less compared to more frequently.  

 

Figure 15 
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Effectiveness of the preferred option 

61. Respondents were asked if they felt that the preferred option presented in the consultation would be effective in 

reducing levels of nitrogen dioxide to compliant levels within the shortest possible time. In total, 11% of 

respondents thought the preferred option would be very effective and 41% of respondents felt it would be fairly 

effective. Combined together, 52% of respondents felt that the preferred option would be either very or fairly 

effective. 10% felt they did not know whether or not it would be effective. It total, 38% of respondents felt the 

preferred option would be very or fairly ineffective; of this 21% felt it would be fairly ineffective and 17% very 

ineffective. Figure 16 presents all of these results.  

 

Figure 16 

62. When compared across different groups of respondents there were differences compared to the overall results 

for the question regarding the effectiveness of the preferred option (Figure 17). For details on how to interpret 

this graph and other similar graphs throughout the report, please see table 2 on page 16. Differences identified 

included:   

- Of the respondents that agreed or strongly agreed with the aim of the Clean Air Zone, 61% felt that the 

preferred option would be fairly or very effective in reducing nitrogen dioxide to compliant levels within 

the shortest possible time and 29% felt it would be fairly or very ineffective. Of the respondents that 

disagreed or strongly disagreed with the aim of the Clean Air Zone, a much lower proportion of 

respondent felt the preferred option would be effective (11% fairly or very effective) and a higher 

proportion felt it would be ineffective (81% fairly or very ineffective) 

- Of the respondents that agreed or strongly agreed with the preferred option, the majority (79%) also felt 

that the preferred option would be effective in reducing nitrogen dioxide to compliant levels within the 

shortest possible time.  
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- Employees or self-employees of businesses or organisations had a lower proportion of respondents that 

felt that the preferred option would be effective (44% fairly or very effective) and a higher proportion of 

respondents that felt the preferred option would be ineffective (46% fairly or very ineffective) when 

compared to residents of Southampton, New Forest, Hampshire and members of community groups, 

organisations or political members.  

- A lower proportion of sole traders and businesses with 1 - 9 employees felt that the preferred option 

would be effective compared to businesses with more than 10 employees.  
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Figure 17 
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Agreement or disagreement with the proposed boundary of the Clean Air Zone 

63. Respondents were asked to what extent they agreed or disagreed with the proposed boundary of the Clean Air 

Zone; the results are presented within figure 18. Overall 54% of respondents agreed or strongly agreed with the 

proposed boundary. This was broken down into 21% of respondents that strongly agreed and 34% of 

respondents that agreed. A combined total of 28% of respondents either disagreed or strongly disagreed with 

the proposed boundary. Of this 15% of respondents disagreed and 13% strongly disagreed.  

 
Figure 18 

64. Figure 19 shows the levels of agreement and disagreement with the proposed boundary by different groups of 

respondents. For details on how to interpret this graph and other similar graphs throughout the report, please 

see table 2 on page 16. Differences in the levels of agreement and disagreement included: 

- Of the respondents that agreed or strongly agreed with the aim of the Clean Air Zone, 65% agreed or 

strongly agreed with the proposed boundary. This is much higher than those respondents which 

disagreed or strongly disagreed with the aim of the Clean Air Zone as 9% agreed or strongly agreed with 

the boundary.  

- Of the respondents that agreed or strongly agreed with the preferred option, 78% of them also agreed 

or strongly agreed with the proposed boundary. A further 13% neither agreed nor disagreed and 9% 

disagreed or strongly disagreed.  

- There were lower levels of agreement and higher levels of disagreement regarding the proposed 

boundary of employees or self-employees of businesses or organisations compared to residents, 

community organisations and political members. 

- When comparisons were made across the respondents from different sized businesses, there was a 

higher proportion of respondents who were employees of businesses with more than 750 members of 

staff that agreed with the proposed boundary.  The highest level of disagreement towards to proposed 

boundary was from sole traders (48%). 
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the Clean Air Zone?

Page 516



 

29 

 

- There was also a higher level of agreement with the proposed boundary with businesses that enter or 

work within the proposed boundary once a week or less (56%) compared to business that enter or work 

within the proposed boundary most days (40%).  

 
Figure 19 
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Feedback on the proposed charges for non-compliant vehicles 

65. The sixth question in the questionnaire asked respondents what they thought about the proposed daily charges 

for non-compliant vehicles. For each of the 4 non-compliant vehicles groups, respondents were able to rate 

whether they felt the proposed charges were far too low, slightly too low, the right amount, slightly too high, far 

too high or there should be no charge.  

 

66. Respondents were first asked about the charge of £100 a day for non-compliant Heavy Goods Vehicles (HGVs).  

Figure 20 shows that 14% of respondents felt that the charge for HGVs was too low (6% far too low and 8% 

slightly too low). Overall, 47% of respondents felt that the proposed charge for HGVs was too high or there 

should be no charge (14% slightly too high, 17% far too high and 16% there should be no charge). The remaining 

39% of respondents felt that the proposed charges for HGVs were the right amount. 

 

Figure 20 

67. Respondents were next asked what they thought about the proposed charge of £100 a day for non-complaint 

coaches (see figure 21). In total, 11% of respondents felt that the charge was too low. Of this 4% felt the charge 

was far too low and 7% felt it was slightly too low. A total of 51% of respondents felt that the proposed charge 

for coaches was too high or there should be no charge (17% slightly too high, 17% far too high and 18% there 

should be no charge). The remaining 38% of respondents felt that the proposed charge for coaches was the right 

amount.  
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Figure 21 

68. Respondents were next asked their thoughts of the proposed charge of £100 a day for non-compliant buses. 

Figure 22 shows that 4% of respondents felt the charge was far too low and 5% felt it was slightly too low, 

representing a total of 9% of respondents. In comparison, 56% of respondents felt that the proposed charge for 

buses far too high or that there should be no charge (16% slightly too high, 17% far too high and 23% there 

should be no charge). The remaining 35% of respondents felt the charge for buses was the right amount.  

 

69. When compared to HGVs, coaches, and taxis and private hire vehicles, a higher proportion of respondents felt 

that the proposed charge for non-compliant buses was too high or that there should be no charge. The question 

of the proposed charge for non-compliant buses also has the lowest proportion of respondents that felt the 

charge was too low when compared to the other vehicles groups.  
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Figure 22 

70. Lastly respondents were asked what they thought about the proposed daily charge of £12.50 for taxis and 

private hire vehicles (see figure 23). In total, 14% of respondents felt that the charge for taxis and private hire 

vehicles was too low. Of this 6% thought it was far too low and 9% slightly too low. Overall, 38% of respondents 

felt the proposed charge for taxis and private hire vehicles was the right amount. The remaining 48% of 

respondents felt the charge was too high or there should be no charge. Of this 15% felt it was slightly too high, 

12% far too high and 21% that there should be no charge.  
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Figure 23 

71. The results for question 6 regarding the proposed daily charges for non-compliant vehicles was also broken 

down by different groups of respondents to the consultation. Figure 24 shows the breakdown for HGVs, figure 25 

for coaches, figure 26 for buses and figure 27 for taxis and private hire vehicles. For details on how to interpret 

these graphs and other similar graphs throughout the report, please see table 2 on page 16. 
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72. Figure 24 shows the breakdown of results by different groups of respondents regarding the proposed daily 

charges for non-compliant HGVs.  

 

Figure 24 
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73. Figure 25 shows the breakdown of results by different groups of respondents regarding the proposed daily 

charges for non-compliant Coaches.  

 

Figure 25 
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74. Figure 26 shows the breakdown of results by different groups of respondents regarding the proposed daily 

charges for non-compliant Buses.  

 

Figure 26 
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75. Figure 27 shows the breakdown of results by different groups of respondents regarding the proposed daily 

charges for non-compliant Taxis and Private Hire Vehicles.  

 

Figure 27 
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76. The next question respondents were asked within the questionnaire was how they would be likely to respond if 

they were required to pay a charge at the proposed rates. Respondents were provided with a list of options to 

choose from. Figure 28 shows the proportion of respondents that selected each option.  

 

77. The option selected by the highest proportion of respondents (37%) was that they would cancel the trip. The 

second highest response was that they would use another mode of transport (24%). A total of 14% of 

respondents said they would re-route their journey and a further 14% said they would upgrade their vehicle. The 

least popular options were pay the fee (9%) and use a distribution hub (2%).  

 

Figure 28 
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78. The following table (figure 29) highlights the differences in responses when the result were broken down by 

different groups of respondents to the consultation.  

  

Cancel 
the trip 

Use 
another 
mode of 
transport 

Reroute 
the 

journey 

Upgrade 
your 

vehicle 

Pay the 
fee 

Use a 
distribution 

hub 

Q2. Agree or disagree with the aim of a Clean Air Zone:  

Agree or Strongly agree 25% 31% 14% 17% 11% 2% 

Neither 65% 6% 18% 5% 6% 1% 

Disagree or Strongly disagree 76% 3% 14% 2% 4% 1% 

Q3. Agree or disagree with the preferred option:  

Agree or Strongly agree 15% 37% 11% 23% 12% 2% 

Neither 39% 20% 21% 9% 9% 2% 

Disagree or Strongly disagree 64% 10% 16% 3% 6% 1% 

Interest in the consultation:  

As a resident of Southampton 33% 27% 14% 16% 9% 2% 

As a resident of the New Forest 44% 21% 14% 10% 9% 2% 

As a resident of Hampshire or the Isle 
of Wight 

44% 19% 15% 12% 9% 1% 

As an employee or self-employee of a 
business or organisation 

44% 17% 14% 14% 10% 1% 

As a member of a community group or 
organisation 

30% 33% 13% 13% 8% 3% 

A political member 18% 31% 16% 17% 12% 6% 

Gender and Age: 

Female 32% 29% 14% 13% 10% 2% 

Male 38% 22% 14% 15% 9% 2% 

Under 25 21% 45% 12% 14% 8% 1% 

25 - 44 34% 27% 12% 15% 10% 1% 

45 - 64 39% 21% 15% 14% 9% 1% 

65+ 36% 24% 16% 13% 9% 3% 

If business / organisation - Business size: 

Sole trader 46% 14% 14% 12% 11% 2% 

1 - 9 51% 14% 11% 16% 7% 1% 

10 - 149 51% 12% 12% 12% 12% 0% 

150 - 749 44% 13% 19% 13% 9% 1% 

750+ 32% 31% 14% 13% 9% 1% 

If business / organisation - how often in Southampton:  

Most days 46% 16% 14% 12% 10% 1% 

A few days a week 38% 26% 13% 14% 9% 1% 

Once a week or less 42% 21% 13% 16% 5% 3% 

Figure 29 
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Agreement or disagreement with the proposed help and support plans for non-compliant vehicles 

79. The questionnaire then moved on to ask respondents to what extent they agreed or disagreed with the 

proposed help and support plans for non-compliant vehicles. Respondents were asked the question for each of 

the vehicles groups: Heavy Goods Vehicles (HGVs), Coaches, Buses and Taxis and private hire vehicles.  

 

80. The proposed help and support plan for non-compliant HGVs was: 

“Exemptions and discounts on charge for vehicles determined by the council to be adversely impacted 

by a full charge. Incentives for upgrading to Clean Air Zone compliant vehicles. Access to support for 

promoting Clean Air Zone compliant and low emission logistical operations.” 

 

81. Figure 30 shows levels of agreement and disagreement for the proposed help and support plans for non-

compliant HGVs. Overall 52% of respondents either agreed or strongly agreed with the help and support plans 

(14% Strongly agree, 38% agree). A further 28% of respondents neither agreed nor disagreed with the help and 

support plans. In total, 20% of respondents either disagreed or strongly disagreed with the proposals, of which 

8% disagreed and 11% strongly disagreed. 

 

Figure 30 

82. The proposed help and support plan for non-compliant coaches was: 

“Exemptions and discounts on charge for vehicles determined by the council to be adversely impacted 

by a full charge. Incentives for upgrading to Clean Air Zone compliant vehicles. Access to support for 

promoting Clean Air Zone compliant operations.” 

 

83. Figure 31 shows the level of agreement and disagreement regarding the proposed help and support plans for 

non-compliant coaches. Overall, 12% of respondents strongly agreed with the proposed help and support plans 
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for coaches and 39% agreed. This totalled 51% of respondents that expressed agreement. In total, 20% of 

respondents disagreed or strongly disagreed with the proposed help and support plans for coaches (9% 

disagreed, 11% strongly disagreed). The remaining 29% of respondents neither agreed nor disagreed.  

 

Figure 31 
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84. Respondents were next asked about the proposed help and support plans for buses. This was: 

“Funding already received to retrofit buses entering Southampton with accredited retrofit technology.”  

 

85. Figure 32 shows the levels of agreement and disagreement for the proposed help and support plans for buses. 

Overall, 53% of respondents agreed or strongly agreed and 20% of respondents strongly disagreed or disagreed. 

Of this 14% strongly agreed, 39% agreed, 8% disagreed and 11% strongly disagreed. The remaining 28% of 

respondents neither agreed nor disagreed.   

 

Figure 32 

86. The proposed help and support for non-complaint taxis and private hire vehicles was: 

“Discounts on charge for vehicles determined by the council to be adversely impacted by a full charge. 

Incentives for upgrading to Clean Air Zone compliant eligible vehicles.”  

 

87. Figure 33 shows the levels of agreement and disagreement with the proposed help and support plans for taxis 

and private hire vehicles. Overall, 49% of respondents agreed or strongly agreed with the proposed help and 

support. Of this 11% strongly agreed and 38% agreed. A further 30% of respondents neither agreed nor 

disagreed with the proposals. The remaining 21% of respondents disagreed (9%) or strongly disagreed (12%) 

with the proposals. 
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Figure 33 

88. The results for question 8 regarding the proposed help and support plans for non-compliant vehicles was also 

broken down by different groups of respondents to the consultation. Figure 34 shows the breakdown for HGVs, 

figure 35 for coaches, figure 36 for buses and figure 37 for taxis and private hire vehicles. For details on how to 

interpret these graph and other similar graphs throughout the report, please see table 2 on page 16. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11%

38%

30%

9%

12%

Strongly agree

Agree

Neither agree or disagree

Disagree

Strongly disagree

Base respondents: 7498   

Agree or strongly agree 

Neither agree or disagree

Disagree or strongly disagree

49%

30%

21%

Question 8. To what extent do you agree or disagree with the proposed help and 
support plans for non-compliant vehicles? Taxis and Private Hire Vehicles

Page 531



 

44 

 

89. Figure 34 shows the breakdown of results by different groups of respondents regarding the proposed help and 

support plans for non-compliant HGVs.  

 

Figure 34 
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90. Figure 35 shows the breakdown of results by different groups of respondents regarding the proposed help and 

support plans for non-compliant coaches.  
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91. Figure 36 shows the breakdown of results by different groups of respondents regarding the proposed help and 

support plans for non-compliant buses.  

 

Figure 36 
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92. Figure 37 shows the breakdown of results by different groups of respondents regarding the proposed help and 

support plans for non-compliant Taxis and Private Hire Vehicles.  
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Agreement or disagreement with additional activities to improve air quality 

93. Respondents were asked to what extent they agreed or disagreed that a list of additional proposed activities 

would improve air quality in Southampton. The activities and levels or agreement and disagreement are 

presented in figure 38. 

 

94. The highest level of agreement that an activity would improve air quality in Southampton, was to retrofit up to 

145 buses with accredited NOx and particulate emission reducing technology. In total, 88% of respondents either 

agreed or strongly agreed that the activity would improve air quality in Southampton. Fewer than 5% of 

respondents either disagreed or strongly disagreed.   

 

95. The next highest level of agreement that an activity would improve air quality in Southampton, was to maintain 

an effective air monitoring network to evaluate the success of activities. In total, 53% strongly agreed and 33% 

agreed, representing a total of 85% expressing agreement. Fewer than 5% of respondents either disagreed or 

strongly disagreed.   

 

96. There was also a high level of agreement that replacing council vehicles with electric and low emission 

alternatives where feasible would improve air quality in Southampton. In total 84% of respondents either agreed 

or strongly agreed and 7% either disagreed or strongly disagreed.  

 

97. There was a high level of agreement that continuing a Low Emission Taxi Incentive Scheme to encourage the 

replacement of older, more polluting taxis with cleaner vehicles would improve air quality in Southampton. 

Overall, 83% of respondents agreed or strongly agreed and 8% disagreed or strongly disagreed.  

 

98. Whilst there was a relatively high level of agreement (74%) that new cycling infrastructure and enhancements to 

existing routes along three corridors in the city and improving connections with Totton and the city centre would 

improve air quality, there was also the highest level of disagreement of any of the activities presented in this 

question. In total, 14% of questionnaire respondents disagreed or strongly disagreed that the activity would 

improve air quality in Southampton.  

 

99. In total, 73% of respondents agreed or strongly agreed that engagement with schools and local businesses to 

promote active and sustainable travel through the My Journey brand would improve air quality in Southampton. 

A total of 9% disagreed or strongly disagreed that it would improve air quality.  

 

100. Overall, 73% of questionnaire respondents agreed or strongly agreed that continued promoting and sharing 

air quality improvement case studies and offering access to air quality resources through the Clean Air Network 

in Southampton and regionally would improve air quality in Southampton. A total of 7% disagreed or strongly 

disagreed that the activity would improve air quality. 

 

101. Respondents were also asked whether they thought that the installation of a city wide network of accessible 

electric vehicle charge points in council owned car parks and on-street for those with limited access to off street 

parking would improve air quality in Southampton. In total, 70% of respondents agreed or strongly agreed that it 

would improve air quality and 13% of respondents disagreed or strongly disagreed.  

 

102. A total of 68% of respondents agreed or strongly agreed that the introduction of charge points specifically 

for taxi operators and drivers would improve air quality. Overall, 13% of respondents disagreed. 

 

103. Lastly, 67% of respondents agreed or strongly agreed that the production of an Air Quality Supplementary 

Planning Document to promote best practice in reducing air pollution in new developments in the city would 

improve air quality in Southampton. 11% of respondents disagreed or strongly disagreed.  
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Figure 38 
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Impacts of the preferred option  

104. The next part of the questionnaire asked respondents to state the impact that they felt the preferred option 

for a Clean Air Zone would have on the economy, individuals, environment and health. The following section will 

report the results of this question.  

 

105. Respondents were asked what they felt the economic impact on the port or city would be if the preferred 

option for a Clean Air Zone was implemented. Figure 39 shows that 20% of respondents felt that there would be 

a positive economic impact on the port or city. A further 10% felt there would be no impact at all and 5% of 

respondents did not know what the economic impact on the port or city would be. The remaining 64% of 

respondents felt that would be a negative economic impact to some degree on the port or city. Of this 25% felt 

there would be a very negative impact, 17% a fairly negative impact and 23% a slightly negative impact.  

 

Figure 39 
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106. Figure 40 shows the different thoughts on the economic impact on the port or city by different groups of 

respondents. For details on how to interpret this graph and other similar graphs throughout the report, please 

see table 2 on page 16. 
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107. Respondents were then asked their opinion on what the economic impact would be on large businesses (see 

figure 41). Overall, 14% of respondents felt there would be a positive economic impact on large businesses as a 

result of the implementation of a Clean Air Zone. In total, 17% of respondents felt there would be no economic 

impact on large businesses at all and 5% of respondents chose to select “don’t know”. Of the remaining 64% of 

respondents who felt there would be a negative economic impact on large businesses, 27% felt the impact would 

be slightly negative, 17% fairly negative and 20% very negative.  

 

Figure 41 
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108. Figure 42 shows the different thoughts on the economic impact on large businesses by different groups of 

respondents. For details on how to interpret this graph and other similar graphs throughout the report, please 

see table 2 on page 16. 
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109. Respondents were then asked what they felt the economic impact would be on small businesses and sole 

traders as a result of the implementation of a Clean Air Zone (see figure 43). Overall, 12% of respondents felt 

there would be a positive economic impact on small businesses and sole traders, of this 4% felt the impact would 

be slightly positive, 4% fairly positive and 4% very positive. A further 8% of respondents felt there would be no 

economic impact at all on small business and sole traders and 4% did not know the impact. In total, 75% of 

respondents to the questionnaire felt that there would be negative economic impact on small business and sole 

traders as a result of the implementation of a Clean Air Zone. This was the highest level of negative impact across 

all of the questions regarding impact in the questionnaire. A third of all respondents (33%) felt that it would be a 

very negative impact, 19% a fairly negative impact and 23% a slightly negative impact.  

 

Figure 43 
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110. Figure 44 shows the different thoughts on the economic impact on small businesses and sole traders by 

different groups of respondents. For details on how to interpret this graph and other similar graphs throughout 

the report, please see table 2 on page 16. 

 

Figure 44 
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111. The fourth impact question asked respondents what they felt the impact of the Clean Air Zone would be on 

individual and family finances. Figure 45 shows that 13% of respondents felt the financial impact would be 

positive on individuals and families. Nearly a quarter of respondents (24%) felt that there would be no financial 

impact on individuals and families. A further 4% of respondents did not feel they knew what the financial impact 

on individuals or families would be. Of the remaining 59% of respondents, 24% felt there would be a slightly 

negative impact on individual and family finances, 13% a fairly negative impact and 22% a very negative impact.  

 

Figure 45 
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112. Figure 46 shows the different thoughts on the financial impact on individuals and families by different 

groups of respondents. For details on how to interpret this graph and other similar graphs throughout the 

report, please see table 2 on page 16. 

 

Figure 46 
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113. When respondents were then asked about the environmental impacts of the implementation of a Clean Air 

Zone, there was a significantly higher proportion of respondents that felt the impact would be positive compared 

to economic and financial impacts. Figure 47 shows that in total, 78% of respondents felt the environmental 

impacts of a Clean Air Zone would be positive (28% very positive impact, 25% fairly positive impact and 25% 

slightly positive impact). A further 13% of respondents felt there would be no environmental impacts and 3% did 

not know what the environmental impacts would be. In total, 6% of respondents felt there would be negative 

environmental impacts as a result of a Clean Air Zone.  

 

Figure 47 
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114. Figure 48 shows the different thoughts on the environmental impacts by different groups of respondents. 

For details on how to interpret this graph and other similar graphs throughout the report, please see table 2 on 

page 16. 

 

Figure 48 
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115. Lastly respondents were asked about the potential health impacts of the implementation of a Clean Air Zone 

(see figure 49). In total 77% of respondents felt that the health impacts would be positive. Of this, 31% felt there 

would be a very positive impact, 22% a fairly positive impact and 24% a slightly positive impact. Overall, 24% of 

respondents felt there would be no health impacts and 3% did not know what the health impacts would be. In 

total, 6% of respondents felt that there would be negative health impacts as a result of the implementation of a 

Clean Air Zone.  

 

Figure 49 
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116. Figure 50 shows the different thoughts on the health impacts by different groups of respondents. For details 

on how to interpret this graph and other similar graphs throughout the report, please see table 2 on page 16. 

 

Figure 50  
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Qualitative written feedback from questionnaires, letters, emails and social media   

117. Respondents could provide written feedback to the consultation through a number of different routes. 

There were three free text questions within the questionnaire that respondents could provide feedback 

throughout. In addition anyone could provide feedback in the form of letters, emails and social media 

comments.  

 

118. All written responses and questionnaire comments have been read and then assigned to categories based 

upon similar sentiment or theme. Written responses to the Clean Air Zone consultation were assigned to 132 

separate categories. Individual responses that raised a number of different points would be assigned to multiple 

categories. The report has also endeavoured to outline all the unique suggestions gathered as a part of the 

consultation. The following section provides further detail on these 132 categories and the numbers of 

respondents that raised that theme within their response. 

 

119. Points raised within the written feedback to the consultation generally fell into one of 4 broad categories. 

These were: 

a. Comments specifically related to the charging zone such as disagreements, agreements, suggestions and 

potential impacts of the charging zone.  

b. Comments or suggestions related to additional or alternative activity that would improve air quality but 

wasn’t necessarily a charging zone.  

c. Comments on the consultation process itself  

d. Comments completely unrelated to a Clean Air Zone or air quality 

Summary of comment categories  

120. The following figures show the different categories of points raised and the total number of respondents 

that stated it within their response. After the figures, the following sections will provide a greater level of detail 

on the nature of the comments and suggestions made.  
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Charging zone disagreements, agreements, suggestions and impacts 

121. The following section outlines the categories of comments that were related specifically to the charging 

zone. 

Charging Zone general disagreements and alternative suggestions 

122. The first group of comment categories related to general disagreements and suggestions regarding the Clean 

Air Zone (see figure 51). In total 656 respondents wrote to say that they disagreed overall with a charging Clean 

Air Zone and that it shouldn’t happen. Overall, 376 respondents to consultation disagreed with the Clean Air 

Zone as they felt that the proposals needed more thought, more research or more modelling. A number of 

respondents, 172, disagreed with a Clean Air Zone due to a lack of trust for the council and in many cases 

suggested that the council should sort out other problems first. 25 separate respondents felt that there was no 

air quality problem or subsequent health impacts across Southampton and the New Forest and so disagreed with 

the Clean Air Zone for that reason.  

 

Figure 51 

123. In total, 656 respondents expressed a general disagreement towards a charging Clean Air Zone. The unique 

comments and suggestions are presented in the table below. 
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work to the same strategy for clean air; The proposals focus on road users' pollution only; Southampton is not a 
big enough city to cope with the charge; The public already pay tax and so should not have to pay any more; 
Road tax already charges highly for high polluting cars and not for low polluting cars so the aim of these 
proposals is already being carried out; Southampton is a city and so pollution is inevitable; Businesses in the city 
should be supported and not penalised; Disagree with the use of ANPR (expensive and intrusive); Air pollution is 
the council's problem so shouldn’t penalise others for it; The consequences of the charging is unpredictable on 
the economy; It is unfair to charge public when some global corporations get away with not paying any tax; 
Behavioural changes are more effective than charging; The system will be too confusing for people; just being 
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constrained by DEFRAs hierarchy of charging measures but not necessarily appropriate for Southampton; it is not 
compulsory to have a charging zone. 

124. Overall, 376 respondents felt that the proposals need more thought, more research or more modelling. The 

unique comments and suggestions related to this category of response are present below.  

Proposals need more thought generally: don't just go for the easiest option; think again about what you are 
proposing; the idea is poorly thought out currently; the proposals currently seem like a rushed decision to get a 
quick fix; short-sighted proposals; the proposals have been sprung on the local community and businesses; make 
decision of exactly what vehicles are being charged soon and why; include health in the key aims of a clean air 
zone; it looks like the only success criterion for the Clean Air Zone is compliance at one location rather than 
points across the city; need an answer on how to reduce exposure as soon as possible; look at the effectiveness 
of each measure being carried out; should look at "free" improvements first; implement non charging options 
and monitor progress in the period 2020 - 2022; a Clean Air Zone is only viable when public transport is a viable 
alternative; inadequacy of alternatives to car use in Southampton; charging car users would be unfair; 
disagreements with the secondary objectives (the first one about compliance within the shortest possible time 
should be primary objective and “align with Council’s strategies” is inward looking rather than outcome based.) ; 
the margins are still close how can compliance be likely and not just possible.   

Suggestions for further research that needs to be carried out: conduct a full economic impact assessment; 
calculate the percentage of vehicles that are currently compliant versus non-compliant; do more research on the 
contribution of other sources of pollution such as the port, industry, airport, rail and households; what is the 
impact of shipping burning low grade fuel; more monitoring of pollution across the city to support modelling 
process; do more research on the contribution of different vehicles to air quality; decisions should be based on 
which vehicles currently create the most pollution; look at the Southampton situation rather than replicating 
other cities; more research on the potential impact of proposals on the Isle of Wight; look at the macro-economic 
benefits to the city; more evidence and research on the impact on the economy; look more carefully at the 
impacts of class C and D; look at the traffic count data more carefully; what is the cumulative impact of the ports 
in Southampton and Portsmouth; some research appears miss-leading; check the figures as they look like they 
have been plucked out of the air; are the air quality readings correct; research to support claims that lives have 
been shortened by air pollution; greater explanation on why Southampton has such a pollution problem 
compared to elsewhere; undertake a cost benefit analysis; utilise the research that the University of 
Southampton have done or involve them in more research; what is the charge level that would encourage the 
upgrade of vehicles or behaviour change; quantify the potential benefits of the proposals; what would the 
Nitrogen Dioxide levels be for each option; long-term impacts; take into account meteorological and 
geographical factors; re-run real conditions tests on comparisons between euro engines - lab shows different but 
real conditions shows little difference; look at the effect of the motorway on emissions; impacts can take a long 
time to show up in the statistics - need to look at how the different indicators will be measured over time; work 
with public health and NHS for research; look at the effect on jobs; do modelling on the effect of charging LGVs; 
do modelling on the effect of charging diesel vehicles; The economic assessment showed that for the four 
options (see paragraph 23) the economic benefits outweigh the costs - however this is not a relevant test of 
compliance with the Directive.  

Disagreements or comments regarding the modelling that has taken place: port activity has been overstated; 
out of date data (should have used 2017 data); where is modelling for option 4; Option 4 should be fully 
modelled both within the Economic Appraisal and as part of the Air Quality Assessment of Options; proposals 
based on computer models rather than real measurements; remodelling is required; modelling is optimistic on 
the numbers of vehicles that would be upgraded or replaced; disagree with the predicted port activity by 2020; 
no consideration of increasing vessel sizes resulting in fewer port calls; no consideration of the shift towards LNG 
propulsion for sea vessels;  no consideration of the recent changes to legislation regarding ship emissions; The 
ability to increase the number of compliant coaches at the rate suggested in the modelling is very unlikely; 
modelling doesn’t fully take into account the expected lifespan of buses and coaches; modelling does not include 
movement by buses and coaches; better data needed to make an informed decision; a more recent base year is 
required for the modelling; modelling is not sensitive enough to take into account peak activity time for hauliers 
(4am-6am); modelling needs to take better account of impact on business; air quality modelling did not directly 
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assess the impact of taxis or coaches; does the modelling take into account the list of exempt vehicles; the 
modelling provides no indication of the number of peoples being exposed to levels above the limit; the modelling 
doesn’t take into account road improvement schemes at Redbridge roundabout and M27; the national and local 
modelling predicts different annual mean NO2 concentrations in 2015 and 2020; charging older HGVs calling into 
the city will only bring a marginal reduction4 of NO2 of 1.5 μg/m3, well below the assumed error margin of 5 
μg/m3 of the modelling; The modelling guidance used is based on a simulation to support a new London 
Congestion Charge case study, a scheme that has yet to be implemented. Whilst it is acknowledged this 
methodology is a national specification determined by the Joint Air Quality Unit (JAQU), the effectiveness of 
applying socio-economic assumptions from a London model to the Solent context or geography without adaption 
is questioned. 

Look at how similar proposals have been implemented nationally and internationally and the success or 
impacts: how other places deal with charges - Dartford crossing, London; look at Edinburgh for air quality; look at 
Oslo for a city that has recently promoted Clean Fuel or Hybrid vehicle taxation and breaks through congestion 
charging; Manchester cycle and walking beelines. 

 

125. A total of 172 respondents expressed a lack of trust in the council to run a Clean Air Zone and felt that the 

council should focus on other problems first. The unique comments and suggestions are presented in the table 

below. 

The council should focus on other problems first: focus on core services; there are more important things going 
on that need fixing first; improve the transport in the city first; more focus on general health and wellbeing due 
to lifestyle; cleanliness of the city; traffic problems; public transport; charge own vehicles same rates. 

Distrust with the council: the council are not forward thinking; the council will just do what the businesses want 
and so pollution will continue; council want to continue making money from inner city car parks; the council 
caused the problem and now charging for their mistakes; the council are badly organised; the council never 
consider the consequences of their decisions; they make ill thought out knee jerk reactions to situations; the 
council have gone back on their word before - they promised to stop charging for Itchen bridge but haven't;  the 
council is out of touch with the population; the proposals are just a political move rather than a sincere attempt 
to improve air quality; the proposals are an abuse of the council's position; the council have left it too late to deal 
with the air quality problem; council's previous decisions suggests they don't care about air quality; the council 
ignore the health concerns of residents regularly. 

 

126. 25 respondents to the consultation felt that air quality is not a problem in Southampton and the New Forest 

and therefore disagreed with a Clean Air Zone. The unique comments are listed in the table below.  

Reasons why air quality is not a problem: Winds over river dissipates the pollutants; Nowhere has nitrogen 
dioxide been confirmed to have a significantly negative impact on health; For the most part Southampton’s 
pollution is within the EU regulations and is only over slightly in some places; Some areas in Southampton don't 
have a pollution problem; We are at acceptable levels already according to the website publishing NOX levels. 

 

Comments regarding nitrogen dioxide levels 

127. A number of respondent wrote specifically about nitrogen dioxide levels within their response to the 

consultation and there were 3 categories of comments related to this (see figure 52). In total, 145 respondents 

felt that nitrogen dioxide is already reducing for a number of reasons and so it may not be worth implementing a 

Clean Air Zone. The second theme of comment related to nitrogen dioxide was that 77 respondents felt that it is 
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wrong to focus solely on nitrogen dioxide whilst ignoring other air pollutants. A total of 6 respondents queried 

whether the charging measure would end once nitrogen dioxide threshold levels are met.  

 

Figure 52 

128. A total of 145 respondents questioned to need to implement a Clean Air Zone due to nitrogen dioxide 

already reducing. The unique comments and suggestions related to this are summarised in the table below. 

Nitrogen dioxide is already reducing so it might not be worthwhile implementing the proposals: only just over 
the limit; it has reduced steadily over time; compliant levels would be achieved without doing anything; Clean Air 
Zone would quickly become outdated.  

Suggested reasons why nitrogen dioxide is already reducing: many HGVs have already or will upgrade naturally 
over time; technology is always improving meaning vehicles will become less polluting; the number of electric or 
hybrid vehicles on the road are increasing all the time; many diesel vehicles already have AdBlue to improve 
emissions; MOTs and road tax already push towards more environmentally friendly vehicles; diesel vehicles will 
gradually phase out; that the emissions of straddle carrier fleet will actually reduce by over 50% between 2016 
and 2020: data shows that over 58% of HGVs that visit the container terminal today (2018) are Euro VI compliant. 
By 2020, this is projected to be 79% and by 2022 this figure will increase to 94%. 

 

129. Overall, 77 respondents disagreed with focussing only on nitrogen dioxide and felt that other air pollutants 

should be targeted too. The unique comments and suggestions are presented in the table below. 

Reasons why nitrogen dioxide should not be the only pollutant focussed on: there are lots of other pollutants; 
no specific evidence that nitrogen dioxide causes asthma or thoracic related death; nitrogen dioxide emissions 
are particularly linked to diesel engines rather than other engines too. 

Pollutants that should also be focussed on: Carbon Dioxide; Sulphur Dioxide; Particulate matter; Dust and 
asbestos.  

 

130. In total, 6 respondents queried whether the charging measures should stop once the nitrogen dioxide levels 

are met. The unique suggestions and comments related to this theme are summarised below.  

Comments and suggestions: Council never keep to their word - they keep charging for the Itchen bridge when 
promised they would stop - what will make them stop charging once this projects achieves its aims; Continually 
monitor air quality levels and then remove charge on levels are consistently met; If charging proves ineffective 
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and air quality levels are not met, will the charge be lifted; Disagree with Local Transport Plan 4 mention of 
future schemes with charging 

 

Comments regarding the vehicle groups included within the charging zone 

131. There were many different themes of comments related to the vehicle groups targeted or included with the 

Clean Air Zone. These 15 categories are presented within figure 53. The suggestion made by the most 

respondents in this area was that the council should opt for option 4 instead which would include charging 

private cars and lower goods vehicles (LGVs); a total of 899 respondents mentioned this within a response. 

Comparatively, 331 respondents wrote that they disagreed with ever charging private vehicles and expressed 

concern that it might happen. Of the 4 vehicles groups potentially charged as part of the preferred option, the 

inclusion of buses received the most negative feedback or alternative suggestions (274 respondents) compared 

to Taxis and Private Hire Vehicles (136 respondents), coaches (97 respondents) and Heavy Goods Vehicles (70 

respondents). Some respondents suggested certain types of vehicles were targeted such as older, higher 

polluting vehicles (151 respondents) and diesel vehicles (100 respondents). Although, comparatively 58 

respondents also spoke of a concern that they would be unfairly penalised after previously being encouraged to 

buy diesel vehicles as a more efficient vehicle type. A total of 67 respondents suggested that motorcycles were 

also included within the charging zone. There were 57 comments raised on the list of exempt vehicles in the 

preferred option or to suggest additional vehicles or groups that should be exempt from charges. As there were 

49 separate specific suggestions that residents or businesses based within the city should be exempt from 

charges, a separate category was made for this exemption suggestion. A total of 49 respondents felt that option 

2 should be implemented (Just charging HGVs) as opposed to the preferred option. The last two categories 

related to the vehicle groups charged included comments and suggestions on how vehicles from outside of the 

city would be charged (26 respondents) and concern over the use of Euro standard to measure compliance (15 

respondents). 

Page 560



 

73 

 

 

Figure 53 

132. A total of 899 respondents felt that the council should opt for Option 4 instead which would also include 

charging non-compliant private cars and LGVs. The following table summarises the unique comments and 

suggestions regarding this category of comment. 
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Charge private cars: city wide; just the city centre; same Euro compliance as other vehicles; charge all private 
vehicles regardless of Euro standard; at peak times of day; target short journeys; target single occupants; charge 
a lower rate than commercial vehicles; charge more expensive cars; move to option 4 after a few years; charge 
private cars dependent on euro standard so some would be exempt; target tourists and visitors rather than 
commuters; target large engine private vehicles; only charge private vehicles; charge private cars but exempt 
electric vehicles; have a fixed rate (£5) for private cars. 

Charge private vehicles because: they are the main source of pollution; pollution would reduce; compliance 
would be achieved in the shortest possible time; congestion would be reduced; it would encourage a greater use 
public transport and cycling and behaviour change generally; there are more alternative forms of transport for 
private vehicles than commercial vehicles; it works in London; collectively there are many more private vehicles 
than others even if they are "cleaner" the pollution is greater collectively; otherwise they get off too lightly; the 
current proposal does not go far enough; this is the most effective way to tackle pollution and does not have a 
negative impact on businesses. 

Charge Light Goods Vehicles (LGVs): Opt for a Class C Clean Air Zone; include ice-cream vans. 

Charge Light Goods Vehicles (LGVs) because:  LGVs are more polluting than HGVs; more businesses will start 
using LGVs instead of HGVs; LGVs are used to get around driving time regulations; LGVs have increased in recent 
years; they are often older vehicles.  

Charge both private vehicles and Light Goods Vehicles because: It would not cost much more / anymore to 
implement; all vehicles contribute to pollution regardless of ownership or type; health should be given a higher 
priority; it spreads the cost of implementation and running the scheme across more people so the charges can be 
lower. 

 

133. Whilst, a lot of respondents suggested the inclusion of private vehicles in the charging zone, a total of 331 

respondents expressed disagreement with ever charging private vehicles. The unique comments and suggestions 

related to this are summarised in the table below. 

Disagree with private cars ever being introduced: fear that the infrastructure will be put in place and then 
private cars introduced at a later date; also disagree with introducing caravans or motorhomes. 

Reasons for disagreeing with ever charging private cars: people cannot afford to pay the charge; the public 
already pay for the Itchen bridge; people may move out of the area if it happened; some people need their car to 
travel around for work (e.g. nurses or employees on shift work when no other transport available); cars are a 
necessity for some; public transport provision is not good enough to provide an alternative; motorists already 
pay a charge to use the roads; people may not be able to afford to leave the city.  

 

134. A total of 274 respondents disagreed with including buses with charges for a number of reasons. These 

comments and suggestions and summarised within the following table.  

Reasons why buses should not be charged: buses are public transport that get people out of cars; by charging 
buses people will be encouraged to continue car use; bus prices would go up; bus companies have overheads 
such as fuelling and depot costs; they help towards reducing pollution and congestion; charging buses could 
result in cuts to bus routes and services due to charges; reduction in bus services particularly affect those with 
mobility issues; there is already money to retrofit them so no need to charge; progress in clean diesel bus 
technology has dramatically exceeded diesel car technology real world testing of Euro VI diesel buses 
demonstrates a 95% reduction in NOx emissions compared with Euro V. 
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Suggestions for buses: do not include them in the charging zone; charge buses a lower amount as carrying more 
people and reducing pollution and congestion; exclude historic buses from charges; exclude the buses that do 
not have a retrofit solution available to them at that time.   

 

135. There were 151 separate responses suggested that activity to improve air quality should focus on the oldest 

highest polluting private vehicles. Those unique suggestions and comments are summarised in the following 

table.  

Focus on older vehicles because: they are highly polluting.  

Ways to target older vehicles: Scrappage schemes to encourage vehicle upgrade; offer incentives or discounts 
on upgraded vehicles; taxis should have a maximum age; ban high polluting older vehicles from the road; charge 
all older vehicles (including private); introduce ways to report high polluting vehicles, give authorities more 
power to take high polluting cars off the road. 

 

136. In total, 136 separate respondents expressed disagreement with including Taxis and Private Hire Vehicles 

within the list of vehicles to be charged.  The unique comments and suggestions are presented in the table 

below. 

Reasons why taxis and private hire vehicles should not be charged: Taxis are a form of public transport; often 
resident run and owned; often small businesses; most taxis are compliant or hybrid anyway; taxis contribute the 
least emissions; there are already limits on the age of vehicles through licensing; taxis are still reducing the 
number of cars on the road; taxis are sometimes depended on by elderly and disabled; some taxis are specially 
adapted for wheelchair users and the vehicles has a long lifespan; taxis are depended on when there is no 
alternative public transport or at night; unfair to charge cars that are taxis but not cars that are privately owned 
and driven as the emissions are the same; taxi drivers use the same vehicle for personal use when not working so 
would be unfairly charged; taxis are a city need; taxis may try to avoid charge by registering elsewhere but still 
working in city; it would put pressure on public transport if taxis were charged; taxis are already upgrading their 
vehicles; already heavily taxed through vehicle purchasing and fuel taxes. 

Suggestions for taxis and private hire vehicles: do not include them in the charging zone; charge the companies 
rather than individual cars or drivers. 

 

137. 100 respondents felt there should be a greater focus on the pollution from diesel vehicles. The table below 

summarises the unique comments and suggestions regarding this category of comment. 

Focus on diesel vehicles because: they are more polluting than petrol; produce more Nitrogen Dioxide; create a 
lot of sooty deposits; cause Asthma. 

Ways to target diesel vehicles: charge all diesel vehicles in the charging scheme (including private); charge all 
diesel vehicles below Euro VI; charge all commercial diesel vehicles; ban diesel vehicles; increase new registration 
of diesel vehicles over time; monitor their emissions more closely; increase road tax; incentivise vehicle 
upgrades; scrappage schemes after a certain number of years; offer retrofitting of diesel vehicles; charge diesel 
vehicles a higher rate; more regular MOTs; council tax discounts if move away from diesel.  
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138. A total of 97 respondents disagreed with charging coaches and the unique themes and suggestions related 

to this are presented below. 

Reasons why coaches should not be charged: coaches are on average less polluting per person than a car with 
one person in it; the pollution contribution of coaches is very small overall; for school trips and other uses of 
coaches there is often not a viable alternative to using a coach to transport people; often not spending much 
time in the city and just coming in to pick people up or drop them off; school trips often already work to tight 
budget.     

Suggestions for coaches: do not include them in the charging zone; lower the charge as average pollution per 
person is lower; exempt coaches for school trips.  

 

139. A total of 70 respondents disagreed with charging Heavy Goods Vehicles (HGVs) and the unique themes and 

suggestions related to this are presented below. 

Reasons why HGVs should not be charged: HGVs that transport goods contribute massively to the economy; the 
HGVs using the city by 2021 are expected to have been upgraded to a point where the city would be compliant; 
there are no retrofit options currently available for HGVs.   

Suggestions for HGVs: Do not include them in the charging zone; Exempt HGVs going to the port from charge; 
Make every road going lorry have its engine off whilst waiting to be loaded/unloaded in the port. 

 

140. In total, 67 respondents suggested the inclusion of motorcycles in in the charging zone. Unique comments 

and suggestions are summarised below. 

Focus on motorcycles because: they pollute too; motorcycle exhaust fumes can be bad. 

Ways to target motorcycles: Encourage the motorcycle club that meet in Bargate to meet outside of the city as 
idling and causing pollution; enforce against dangerous driving. 

 

141. Overall, 58 respondents expressed concern over being unfairly penalised for buying diesel vehicles that they 

had previously been encouraged to buy. The suggestions and comments are provided below. 

Reasons for concern: Mislead into thinking new diesel vehicle was better for environment than it actually is; it 
wasn’t very long ago that it was advised to buy diesel. 

Suggestions: Should be compensation for the need to replace or loss of value of diesel vehicles. 

 

142. A total of 57 respondents commented on the list of exempt vehicles or provided suggestions as to vehicles 

they felt should be exempt from charges. The comments and suggestions provided are summarised in the table 

below.  

Disagree with having exemptions: there will be no difference; creates loopholes; makes the system more 
complicated; if there are exemptions they should be on a case by case basis dependent on impact of charge; 
exemptions risk undermining the CAZ. 

Disagree with exempting the following vehicles: classic vehicles because they are very polluting; emergency 
vehicles; disabled persons vehicles; Registered disabled badge holders. 
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Following vehicles should be exempt: vehicles going to the Isle of Wight; vehicles owned by charities; vehicles 
going to the port; vehicles involved in construction projects; old buses; wheelchair accessible taxis; petrol 
engines; vehicles that have been diverted of other routes due to road closures; zero emission vehicles; rail 
replacement buses; vehicles using AdBlue; vehicles owned by small businesses; range extended electric vehicles 
(those with small back up diesel engines); exempt coaches for school trips; exempt coaches for major events; 
biomethane trucks should have an accreditation; what consideration has been given to businesses based in 
Eastleigh that frequent Southampton on a regular basis. 

Following vehicles should be charged: Only charge vehicles entering city, not for those leaving city; charge large 
HGVs but not small lorries, Charge non-essential transport; Charge people driving journeys where they could 
walk or cycle; Charge by creating toll roads on heavily used roads like Thomas Lewis Way and Millbrook Rd; 
charge refrigeration vehicles as they are very polluting. 

 

143. A total of 49 respondents felt that the council should opt for Option 2 instead which would only see charges 

for non-compliant HGVs. For the unique suggestions and comments related to this category see the table below. 

Reasons for option 2: HGVs are a big problem for air quality so they should be targeted first; Option 2 would 
have less of an impact (e.g. Tourism) 

 

144. There were 49 separate suggestions that residents and businesses based in the city should be exempt from 

charges.  

 

145. 26 respondents made comments or suggestions about charging vehicles from outside city as presented in 

the table below. 

Suggestions: Have toll points at entrances to city like M3/A3 (South) A27/M27 (West) A31/M27 (East); Only 
charge non-residents. 

Concerns: System cannot capture foreign registered vehicles or private registered number plates; Charge is high 
for those visiting for one day from outside city. 

 

146. There were 15 separate responses that raised concern over the use of Euro Standard as a measure of 

compliance. The sentiment of these comments and suggestions is portrayed in the table below. 

Suggestions for what should be the emissions standard: allow Euro 5; Euro 5 should be the minimum for 
coaches, HGVs and buses; Euro 3 for petrol and Euro 5 for diesel are good emission standards; emissions 
standard should be more stringent. 

Reasons for questioning use of euro standards and choice of Euro 6: there little difference between Euro 6 and 
Euro 5; Euro 6 seems higher and stricter than is necessary; Euro ratings have been discredited (emit much higher 
emissions than thought), Euro 6 might be worse than lower euro values. 

 

Comments regarding the charging amounts 

147. There were five broad categories of comments related to the charges proposed within the preferred option. 

The most frequently raised concern was that the charges were too high, a total of 151 separate respondents 

raised this within their response. A total of 9 respondents felt the opposite, that the proposed charges were too 
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low. The other three categories of comments related to charges all contained a number of suggestions as to how 

the charging should work. A total of 90 respondents suggested introducing a scale of charges which would 

depend upon certain criteria, for example increase over time or depend on the engine size. Overall, 64 people 

specifically mentioned that there needed to be a balance between the amounts being charged and protecting 

the economy as they expressed concern over the negative impacts if the charges were too high. A total of 5 

respondents made a specific suggestion that money collected from charges should be held and given back to the 

user to upgrade their vehicle. Figure 54 highlights these categories of comments.  

 

Figure 54 

148. A total of 151 respondents felt that the charges are too high and that they should be lower. The unique 

comments and suggestions are presented in the table below. 

Charges are too high: concern that they will keep on increasing each year; it will end Southampton's role as a 
busy cargo and cruise port; it takes money away from businesses spending it on upgrading their vehicles. 

Charges should be lower specifically for: HGVs; buses; coaches; taxis and private hire vehicles; hackney licenced 
vehicles. 

Suggestions for charging amounts: Charging would still have the desired affect at half the proposed charge price; 
Could introduce annual fees that work out cheaper than paying every day; Full or part refund being offered to 
vehicles that are travelling to or from certain key economic areas; charge HGVs £50 a day.  

 

149. Overall, 90 respondents made a variety of suggestions for different charging scales depending on certain 

factors. The different suggestions made are listed within the following table. 
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Depending on: the air quality conditions that day (charges for certain vehicles if conditions particularly bad or 
complete bans); where in the city driving (city centre, rest of the city; port); age of non-compliant vehicles; on 
Euro Standard, weight of vehicle or engine size; the type of goods they are bringing into the zone; whether petrol 
or diesel; depending on the number of miles driven in the zone; depending on the amount of time operating 
within the zone; the time of day (e.g. rush hour); the days of the week (some days may be free); size of business; 
increasing over time (year 1 charge, year 2 charge etc.); for taxis depending on where they are licensed or the 
company they drive with (lower rates for local companies or licence); the number of times they enter the zone 
(maybe have a certain free allowance before charges); the daily charge for HGVs be set at £50 as this is consistent 
with the charge already set by Leeds City Council. 

 

150. There were 64 respondents that suggested there needed to be a balance between charging amounts and 

protecting the economy. The sentiment of these comments are provided in the table below. 

There needs to be careful predictions on what the positive and negative impacts will be depending upon 
different charging amounts (needs to be high enough to encourage behaviour change or vehicle upgrade but 
also low enough to not cause significant negative economic impacts) 

Balance between charging zone and causing negative impacts on: the construction industry; the isle of Wight 
economically; economic cost to individuals and consumers; economic importance of the port; the city's economy. 

Charging zone and clean air strategy must still be able to create a positive impact for the environment by: 
charging high enough rates to encourage upgrade to cleaner vehicles; changing behaviours to drive less and cycle 
or walk or use public transport instead. 

 

151. In total, 29 respondents felt that the charges are too low and suggested that they should be higher. The 

following table summarise these comments and suggestions.  

Charges are too low: won't have an impact; high fines will encourage vehicle upgrade. 

Charges should be higher specifically for: HGVs, Taxis/private hire vehicles should be charged more as they do 
lots of journeys so more polluting; £12.50 not high enough to encourage vehicle upgrade. 

 

152. Five respondents made the specific suggestion to hold money from charges to give back to user for 

upgrading vehicle at a later date.  

Instead of charging businesses, give them a loan to upgrade their vehicle instead.  

Hold money from charges in an account for vehicle owners to then be given back to help them upgrade to 
greener transport. 
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Clean Air Zone finances 

153. There were many comments across the consultation regarding the money earned from the Clean Air Zone 

and concern over the cost of implementation (see figure 55). A total of 700 respondents provided disagreements 

or suggestions regarding the money earned from Clean Air Zone charges. There were also 162 respondents that 

commented specifically on the costs of implementing a Clean Air Zone and day to day running costs.  

 

Figure 55 

154. A total of 700 respondents expressed a disagreement with the council earning money from a Clean Air Zone 

and provided suggestions regarding the use of the money. The unique comments and suggestions are 

summarised within the following table. 

This is just another way for the council to make money: stealth tax; hidden tax; tax through the back door; 
council just looking to make money any way they can; council create the problems and charge the people to fix it. 

Money collected from charges should be used for specific things: air quality related projects; improvements to 
public transport; subsidise public transport fares; improvements to cycling infrastructure; incentivising or 
subsidising vehicle upgrades; planting more trees and greenery; pay for ship to shore power; give grants to 
businesses to improve sustainability; help council services struggling financially; go to the NHS; support smaller 
businesses; creating on street car charge points for electric vehicles; subsidising Park and Ride; bus services in 
suburb areas; park-and-ride schemes; implementation of sustainable transport policies and infrastructure; 
supporting measures in the New Forest as a charging zone in Southampton will increase traffic elsewhere. 

Money collected from charges should not be used for certain things: should not be used by other council 
services not related to improving air quality; should not be used to increase SCC employees pay. 

Council won't make any money from charges: All will be negated by loss of business rates as companies move 
out of Southampton. 

How does collecting money clean the air 

Be transparent with revenue and how the money is spent 
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155. Overall, 162 respondents raised comments, concerns and suggestions regarding the implementation cost of 

a Clean Air Zone. These unique points are encompassed within the following table. 

Reasons for concern over the cost of implementation: the council cannot afford to implement this; the cost of 
implementation is very high; it is a waste of money; the cost of the Clean Air Zone will take money away from 
important service like social services, education, homelessness, poverty, waste collection and road maintenance; 
is the cost disproportionately high compared to the overall aim; concern over the cost of making all council 
vehicles electric and replacing perfectly good vehicles; number plate recognition is particularly expensive; 
concern that it will be funded through council tax; what if it costs more than £220 million.  

Reasons for concern over the cost of running the Clean Air Zone: the council cannot afford to run this; ongoing 
costs will be too high; if everyone leaves and / or upgrades how will the council afford to run it; private vehicles 
will be introduced to charges to cover the running costs.  

Suggestions for the cost of implementation and running costs: thing carefully and plan how all the money will 
be spent; use the money instead for investing in other council services; make sure the polluter pays; fund scheme 
using Tourism Tax. 

 

Comments on the help and support for affected stakeholders 

156. There were a number of comments made regarding the help and support available for affected stakeholders 

and suggestions for where respondents felt more help and support was required. In total, 186 respondents 

provided comments generally on the help and support outlined and provided suggestions for additional help and 

support. There were 48 respondents that specifically mentioned that they felt there should be additional support 

for disabled and vulnerable residents and exemptions from charges. A total of 38 respondents thought that there 

should be more help for small business and traders. In comparison, 31 respondents disagreed with providing 

additional support for private businesses. Figure 56 shows these categories of comments.  

 

Figure 56 
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157. In total, 186 respondents provided comments generally on the help and support outlined and provided 

suggestions for additional help and support. The comments and suggestions they provided are detailed in the 

following table. 

Suggestions on who to give help and support to: low income families potentially impacted; full time carers; 
buses if they are being charged; small businesses; taxis so they can upgrade; for Southampton residents and 
businesses only; for businesses impacted on the Isle of Wight; rail replacement services; start-up businesses; any 
business who need help regardless of size or location; historic and classic vehicles; private hire vehicles; 
Southampton registered taxis; public transport; food goods vehicles; help and support should be fairly available 
to all; coaches. 

Suggestions on who help and support should not be given to: taxis; coaches; HGVs. 

Suggestions for type of help and support given: support should be time limited; provide eco driver training for 
businesses; provide help and support before charge is put in place; give funding and grants to upgrade vehicles; 
do not give discounts for charge; do not give time limited exemptions; offer to pay off financial commitments 
private companies may have for financial lease of vehicles; give discounts for the Itchen toll bridge; help given 
should be to support any vehicles to achieve compliance; subsidise the cost of retro-fitting taxis to be compliant; 
create grant to pay for replacement of taxi vehicles; give help and support quickly to avoid unnecessary cost; 
help and support should be given to those who might otherwise move their business away from Southampton; 
support coaches and buses to be compliant by a certain date; support for vehicles traveling to IOW. 

Disagreements or concern with providing help and support: discounts will create confusion; will create extra 
bureaucracy; will increase administration costs; giving exemptions, discounts or waiving charges will make charge 
itself pointless; help and support will get used to avoid charging or upgrading vehicles; some buses are currently 
not able to be retrofitted due to the design of the vehicle; non-availability or the absence of CVRAS accreditation 
status for retro-fit options for some vehicle types; all businesses could argue they will be 'adversely affected' to 
get request discounts/exemptions etc; Help and support will be too costly for the council to provide; Danger this 
would become a long and complicated system to gain help and support; This help and support detailed will not 
be enough. 

More detail needed for support and help available: what is the criteria?; more detail needed about what will be 
available, when and to who; how will eligibility for help be decided?; how long will this help and support last?; 
how much money is there for this help and support and is it enough?. 

 

158. Overall, 48 respondents specifically mentioned that there should be additional support for disabled and 

vulnerable people. Suggestions provided are included within the table below. 

Groups who should be excluded from charges: people with disabilities; services for disabled groups for example 
transport services; blue badge holders; low income families. 

Extra help and support suggestions for disabled and vulnerable groups: Help disabled to upgrade to low 
emissions vehicles. 

 

159. 38 respondents stated that there should be help for small businesses and sole traders. Those suggestions are 

summarised below. 

Reasons: to stop small businesses going bust; smaller businesses will struggling to upgrade vehicles far more 
than larger companies; to protect small and local businesses and stop them losing out financially because of the 
charge; taxis drivers who may lose out to bigger companies if they don’t get support to upgrade; small businesses 
will be the most vulnerable in this Clean Air Zone. 
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Suggestion for help and support for small businesses:  grant exceptions for small businesses who are really 
struggling; phased introduction of zone for small businesses; have grants for retrofitting vehicles for small 
businesses; speak to and negotiate timescales with smaller businesses that are reasonable for them to meet; do 
more for small businesses as it does not go far enough; support small businesses to upgrade their fleet.  

 

160. Comparatively, 31 respondents disagree with providing additional support for private businesses. The 

suggestions that encompassed this theme of response are detailed below.  

Reasons for disagreeing with providing help for private businesses: help should not be given just because they 
will lose money; giving support will dampen the effect of the zone and just elongate the time before it is really 
effective; discounts should be restricted or else there will not be motivation any to upgrade vehicles. 

 

Comments on the boundary, timescales, enforcement and other comments 

161. The following section of comments relates to other logistical operation of a Clean Air Zone such as the 

boundary, timescales, enforcement and partnership working (see figure 57). A total of 299 respondents 

commented on the proposed boundary of the Clean Air Zone and provided alternative suggestions as to what 

areas should be included or excluded. There were also a number of comments, concerns and alternatives raised 

regarding the timescales of the project (124 responses). There were 74 respondents that suggested that there 

should be more regional and national working to establish similar approaches to a Clean Air Zone. There was 

concern raised by 65 respondents regarding the enforcement of charges for the Clean Air Zone and whether 

fraudulent activity can be prevented. Across the consultation, 41 individual responses mentioned that EU 

involvement and Brexit needed to be taken into consideration regarding the Clean Air Zone. There were a further 

5 respondents that provided 5 other unique suggestions regarding the logistical operations of a Clean Air Zone.   

 

162. In total, 54 respondents provided comments related specifically to the Clean Air Zone but were mostly 

unique and have therefore been grouped together into “other charging zone disagreements and suggestions” 
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Figure 57 

163. Disagreements with boundary: 

Boundary should cover a smaller area or exclude certain areas: only M271 and the port; only the port; exclude 
the port; only the city centre; do not include the motorways around Southampton; exclude Netley as the map 
shows it included; have certain access roads tariff free; east side of Redbridge roundabout; exclude top part of 
Southampton to exclude students from charge; don't include roundabout at the top of avenue as it is used by 
residents outside city to access motorway; Hospitals; the A35 Totton Bypass; a route to the port from the 
motorway; generally a smaller CAZ; vehicles accessing ATF sites and test facilities should be provided with an 
exempt route. 

Boundary should cover a larger area: Include the Water; Include New Forest  - Lyndhurst, Marchwood, Hythe, 
Fawley, Eling, Totton; A326; Eastleigh; Hampshire; Portsmouth; Fareham; Hamble; Test Valley; include the 
motorways around Southampton; extend beyond the motorway; cover all SO postcodes; include the airport; 
Cover SO16; all towns and cities with ferries to the Isle of Wight; cover entirety of the port, including newly 
developed part in Fawley and Eling; include car parks for cruise ships. 

Boundary should focus on where the pollution is worst (some of these areas are inside current boundary, some 
are outside) 

Start with the city centre as a trial and then extend outwards 

Different boundaries depending on vehicle: There should be a boundary for option 3 (city boundary) and a 
boundary for option 4 (city centre or where traffic is heavy) 

Comment about the map: Map not accurate enough at the moment to work out impact; using the city boundary 
is not based on science. 
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164. Suggestions regarding timescales: 

Disagreement with the current timescales: If it happens too quickly it will render a lot of vehicles useless; HGV 
manufacturers recommend a lead-time of 9 months for new Euro VI vehicles ordered (possibly longer for more 
specialist vehicles); Bus manufacturing and order can take a long time; there are not currently enough Euro VI 
vehicles available to meet demand; businesses buy HGVs to last for many years as they are a huge financial 
commitment - some may have only just bought new "non-compliant" ones; don't rush bringing this in; any CAZ 
should be as late as possible to align with the 2020 Ultra Low Emissions Zone in London. 

Suggestions for timescales: need more time to adapt and plan; have a longer window before charges are bought 
it (few years); give small businesses longer to adapt (e.g. 5-7 years to update vehicles); give Isle of Wight vehicles 
and businesses longer to adapt; give taxis and private hire vehicles longer to adapt; give vehicles associated with 
the port longer to adapt (lots of cars are on finance currently); if thinking of bringing in private cars, make sure 
you give a long time to adapt; scrap vehicles that don't comply within a certain number of years; provide help 
and support first before introducing charges; wait until there are viable alternatives and affordable upgrades; 
Rather than charging straight away have a timeframe to upgrade vehicle by - during this time add a compliance 
bill up on the vehicle and if it makes the deadline cancel the bill and if not charge it.  

Suggestions specifically for phased transitions: charge certain vehicles first and then bring in others over time; 
charge the lowest euro standards first and introduce other over time (e.g. start with Euro 3 as Euro 5 aren’t that 
old); eventually bring in private vehicles too after a few years of existing Clean Air Zone; increase charges over 
time (have low charges for first year increasing each year - could depend upon the impacts monitored).  

 

165. There should be a joined up national and regional approach: 

Local joined up approach: Combined effort between all of the South Hampshire council areas; work with local 
regions on improving air quality;  Need to work with Highways England as they have exceedances recorded on 
M271 and M271 Redbridge roundabout; There is no joined up thinking between this initiative and NFDC plans for 
housing targets set to 10,500 homes in the next ten years, including the Fawley Development proposed to 
provide 1500 homes (within NFDC and the National Park) at the bottom of the A326, as well as the ongoing 
developments at the ports at Eling, Marchwood Military, and the ABP proposal for a deep-water container port 
at Dibden Bay, all of which the NFDC local plan welcomes with no quibbles for impacts. 

Central government involvement: central government should be more involved in solving the problem and fund 
it; this problem is central government's fault; government should take regulatory measures towards improving 
vehicle emissions. 

Suggestions for national approaches:  Fund should be set up through the whole country that companies pay into 
and draw out if necessary when entering a chargeable area - whether it be a haulage firm or bus network; 
increase fuel duty nationwide to cover cost of other air quality improvement activities; charge entire country so 
no city is worse off than another; All ports should have same approach across UK so that no port is more 
favourable or impacted than the other; use emissions sticker system like Certificate qualité de l'air (France); only 
charge once even if a vehicle goes into multiple zones in the same day; Make charges same across UK; 
international work with regions in Europe across the channel; national taxi database.   

Reasons for national approach:  Leaving decisions to local authorities creates confusion for drivers and 
inconsistent implementation; It won't be effective when only implemented in a few cities. 
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166. Concerns over how this can be enforced and fraud prevented: 

Potential fraud or groups who refuse to pay charges: cloned licence plates; companies moving from HGV to LGV 
to avoid tax; vehicle modifications to get around charges; use of devices to cheat emissions test; acquiring 
compliance certificates illegally; foreign HGV drivers may refuse to pay charges. 

Concerns over how this will be enforced: area is too large to enforce; concern regarding vehicles used for both 
personal and business use like taxis be charged; The age of the number plate may not indicate the EURO 
standard as Euro V could still be purchased relatively recently; concern over the number of entrance points into 
the Clean Air Zone for charging; council does not have money to afford administrative and enforcement costs; 
concern over how will taxis and private hire vehicles be identified; concern how the use of Ad Blue for diesel 
vehicles will be enforced and monitored; it is not possible to use licence plate data to accurately establish if a 
vehicle is Euro VI compliant. 

 

167. Suggestions regarding Brexit / EU involvement: 

Potential implications of Brexit on Clean Air Zone and air pollution in mind: Brexit will make it harder for 
businesses already without adding charges on top; only do this if the UK is continuing these regulations after 
Brexit; hold off doing this until after Brexit when we will be more sure about the city's economy; we shouldn't 
worry about EU regulations when they will not apply to the UK after Brexit; will local authority become 
responsible for air quality instead of the government?; leaving EU will mean all good European practices around 
public transport and cycling are less likely to be adopted; we need to keep as much trade as possible for when we 
leave the EU and the Clean Air Zone won't help this; these EU regulations have not considered any economic 
impacts they might cause. 

 

168. Suggestions regarding other logistics of a charging zone: 

Logistical suggestions for the Clean Air Zone: have two exemptions from charges per year per vehicle; Offer 
yearly access fees rather than daily fees; should pay per trip in and out of the Clean Air Zone, even if that trip last 
more than 24 hours; a per day cost does not equate to the amount of time spent with the vehicle engine on. 

 

169. Other charging zone disagreements or suggestions that have not been assigned to other categories: 

Compulsory scrappage of untaxed or uninsured non-compliant vehicles 

Make a plan and re-visit plan (in 10 years)  

Have a trial period to test it before full implementation (test different charges and monitor impacts) 

Concerns for data security - will ANPR data collected that is not used for billing purposes be discarded? Confirm 
that all ANPR data is collected solely for the purposes of the Clean Air project 

Have a referendum on Clean Air Zone 

Appoint a public facing project officer  

If private cars are charged, there should be free parking in town 

Increase fuel tax on fossil fuels 

Implement something between option 2 and 3 

To ease the financial implications for all sectors - don't make the requirements of whatever option is selected 
retrospective. 

The scheme is a tax on businesses rather than a tax on pollution 
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Keep the technology up to date so it doesn’t get static 

Need more information about how the signage will work on Hampshire's highways network.  

Don't call it a congestion charge - make sure the name of the charge shows it is about improving air quality. E.g. 
Air Quality charge 

Disagree with charging light goods vehicles 

Standards for emissions are too tight already and will continue to get tighter 

Charge all HGVs and public transport regardless of euro standard. Charge everyone a lower amount. 

Question of whether retrofitting actually works/can be trusted; is it Government accredited to do this for Buses 
and HGVs? ; there is no approved retrofit option for HGVs to bring Euro IV or V vehicles up to the Euro VI 
standard. 

Cabinet Members responsible should commit to resign if the standards are not met. 

Concerned there might not be enough compliant vehicles ready and available to buy 

Trucks don't need replacing yet 

Don’t work towards government targets as they’re never achievable 

 

Negative economic impacts of the Clean Air Zone 

170. The following sections contains the categories of comments that were related to the potential negative 

economic impact of a Clean Air Zone (figure 58). A significant number of respondents to the consultation 

expressed concern over the negative economic impact on businesses and the economy within their written 

feedback; a total of 1221 respondents expressed this. Another theme of response related to the economy was 

the concern that businesses and trade might move away from the area (589 responses). In total 463 respondents 

specifically mentioned the negative economic impact on the port. There were 271 responses that expressed 

concern for small businesses and sole traders as a result of a Clean Air Zone. A number of respondents felt that a 

negative impact of a Clean Air Zone would be job losses and a subsequent rise in unemployment levels (251 

responses). There were also comments made by 165 respondents concerned that a Clean Air Zone would result 

in a loss of tourism and visitors to the city. A total of 131 respondents felt that businesses may not be able to 

afford to upgrade their vehicle to become Clean Air Zone compliant. Additionally, 45 respondents felt that some 

businesses would not be able to afford to pay the charge. The final category of negative economic impacts was 

concern that the Isle of Wight economy might suffer as a result of vehicles moving through Southampton to the 

ferry terminal.  
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Figure 58 

171. 1221 respondents felt there would be a negative impact on businesses and the economy and the following 

table outlines the concerns raised.  

Negative impact on businesses and the economy: the true impact on businesses has not been fully assessed; 
Businesses and shops will close; businesses will be disadvantaged in terms of competition; businesses may have 
already invested financially in their activities that may now be affected; increased cost of delivery for businesses 
and shops; the city becomes a less attractive place to do business; businesses may struggle to attract talent from 
outside the boundary into the city; business may be forced to leave; lower revenue for council due to a reduction 
in businesses paying business rates; fewer larger vehicles will enter the city; businesses will have to operate on 
smaller margins; people will instead shop in Winchester, Portsmouth, Whitely, Basingstoke etc.; businesses won’t 
have enough time to react to changes; the city centre will go into further decline; fall in house prices as the city 
becomes a less attractive place to live; this will turn the city into a ghost town; will impact country's economy; will 
negatively impact entertainment industry for example mayflower theatre if city centre declines; bad for future 
investment; people will be priced out or pushed out of city centre and shopping and forced to shop elsewhere or 
online; loss of a key part of the city's economy the port; it will have a negative impact on business in Eastleigh, 
prevents ability to compete with school transport providers based outside the zone. 
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172. A total of 589 respondents felt that businesses and trade may move elsewhere as a result of a Clean Air 

Zone. The table below outlines the unique concerns raised. 

Business and trade will move away: shipping will go to Liverpool, Felixstowe, Portsmouth, Bournemouth and 
Tilbury; shops will close or relocate outside of the city; the council will lose money through a loss of business 
rates; businesses will go to Portsmouth; business will not choose to start up in Southampton; more people will 
shops online or elsewhere (for example in out of town retail parks); the attractiveness of Southampton to do 
businesses will be harmed. 

 

173. There were 463 separate responses that mentioned the potential negative impact of a Clean Air Zone on the 

port activity in Southampton. Unique comments are outlined in the following table.  

Negative impact on port/docks: port trade will move elsewhere (e.g. Lymington, Portsmouth, Liverpool; Portbury; 
Port of Tyne); Southampton port will become less competitive compared to other UK ports; ferries to the Isle of 
Wight will move to Lymington or Portsmouth; port is economically important to Southampton, therefore any 
negative impact on the docks will negatively impact the economy; HGVs may no longer transport goods to and 
from port if charged to enter city. 

 

174. The negative economic impact on small businesses and sole traders was stated by 271 respondents to the 

consultation. Unique comments are summarised within the table below.  

Negative economic impacts on small businesses: Big businesses are already replacing their vehicles, leaving the 
burden to fall on smaller businesses without the capital to upgrade to be compliant; Small companies cannot 
afford to pay the charge or upgrade their vehicles, causing financial strain; Small businesses are more likely to be 
using the older vehicles; Small businesses cannot afford to relocate; Particularly small taxi companies; Small 
businesses will no longer be able to grow, they can only afford to carry on paying the charges. 

 

175. A total of 251 respondents felt that there would be job losses and an increase in unemployment as a result 

of a Clean Air Zone. The sentiment of these comments are provided in the table below. 

Job losses / unemployment increase: Zero hour contracts/ minimum wage jobs would be hit hard as it would not 
be worth working in Southampton on such a contract with costs increasing because of charges; High charges 
causes business closure, leading to job loss; Higher unemployment will then cost more to government in welfare 
state costs; Some people may not be able to afford to get to work with these charges. 

 

176. 165 respondents felt there would be a loss of tourism and visitors to city as a result of a Clean Air Zone. The 

reasons and comments included within this category are outlined in the table below.  

Loss of tourism and visitors to the city: Taxing coaches will drive the tourism trade elsewhere; Fewer people will 
visit the city; General increases in costs in the city will push visitors to go elsewhere; Charging in the city will 
discourage tourists travelling to the Isle of Wight to do so via Southampton; fewer coaches/ school trips will visit 
venues and museums within the city; people with private vehicles may misinterpret the charging scheme and not 
come to Southampton if they think they will also be charged.  
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177. In total, 131 respondents felt that some businesses would not be able to afford to upgrade their vehicles to 

become compliant. Those comments are summarised in the table below.  

Comments about not being able to afford to upgrade vehicles: Coaches can cost in excess of £500k and last for 
over 20 years - upgrading will cost too much; Some businesses already heavily invested in Euro 5; trade in prices 
for Euro V have fallen significantly as a results of Clean Air Zones proposed around the UK; If a business or sole 
trader has recently taken out finance on a vehicle then they cannot afford to upgrade or get out of the contract; 
Some HGVs are specialist (e.g. car transporter) and therefore are made to order, taking several months or up to a 
year to be made and delivered so businesses cannot afford to replace such a specialist vehicle until the current 
vehicle has had its full use. 

 

178. 63 respondents expressed concern over the potential negative impact on the economy of the Isle of Wight. 

The comments encompassing the sentiment of this category are summarised below.  

Impacts on the Isle of Wight: its economy; tourism will decrease; travel costs via ferries will increase; increase in 
cost of delivery charges; increase in cost of goods on the island; totally dependent on the Solent ports for the 
commercial ferry transport of all goods and services; over demand on other ferry services to the Isle of Wight if 
traffic diverts to them.    

 

179. A total of 45 respondents felt that some businesses might not be able afford to pay the charge as described 

within the table below.  

Businesses will not be able to afford the charge on a daily basis. 

When businesses have several HGVs all travelling within the zone on a daily basis, the cost adds up quickly. 

Businesses cannot afford to pay this charge and absorb the cost entirely. 

 

Negative impact of the Clean Air Zone on people 

180. Figure 59 shows the themes of comments regarding different potential negative impacts on residents. The 

most frequently raised comment was concern that the additional costs of charges on businesses would be 

passed down to users through increased prices. A total of 828 respondents raised this concern. There were 

comments that certain groups of people were more likely to be impacted by the introduction of a Clean Air Zone; 

in particular vulnerable and lowest income people (139 responses) and those people with disabilities or mobility 

problems (26 responses). In total 191 respondents expressed concern in their written feedback over individual 

and family finances. A further three smaller categories raise other specific negative impacts on people: there was 

a concern expressed by 16 respondents that people may move out of the city as a result of the Clean Air Zone; 

another 16 responses stated a concern that health impact may not improve or worsen; and 14 respondents 

raised the issue that bus routes and services may become more restricted if buses are impacted negatively by 

the charges.  
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Figure 59 

181. A total of 828 respondents raised the concern that the additional costs of charges on businesses would be 

passed down to users through increased prices.  

Costs passed or prices increased for: increase in council tax to cover cost of the scheme; bus tickets; taxi fares; 
private hire vehicle charges; delivery costs; cost of living generally; coach hire; cost of schools trips as coaches 
will cost more to hire; students; pensioners losing discounted and free bus travel; rise in the cost of goods; cruise 
line companies pass on cost to customers; the cost will always end up with the public regardless of who is 
charged; charges to customer continue even after vehicle upgrade. 

Reasons prices will increase: businesses will try to recoup expenditure required for compliance. 

 

182. Individual and families finances impacts: 

Families and individuals impacted financially: a price rise for all in the general cost of living; financial impact on 
students who use the buses and taxis in the city a lot; forced upgrading will reduce the value of older trucks, 
meaning sole traders are financially worse off as they would normally use their old truck as part of an exchange 
deal; those working shifts where public transport is not available and a possible charge is the only option; for taxis 
drivers who may have to pay for charge themselves instead of company they are part of. 
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183. Disproportionately impact most vulnerable / lowest income people: 

Affect vulnerable and low income groups that use public transport - will be priced out. 

Increased public transport prices impact those who already cannot afford a car. 

If the charges cause the cost of living to rise this will adversely impact those on a low income who are already 
struggling. 

Jobs lost of at risk will be those on lower incomes with lower paid jobs.  

Increase in cost of public transport will impact those that use it who are often vulnerable groups already for 
example those on low income or pensioners. 

This will impact the mobility of some vulnerable groups for example people with disabilities who need taxis or 
private hire vehicles to get around, this be more expensive. 

 

184. Disproportionately impact people with disabilities or mobility problems: 

If costs of private hire vehicles increases and buses/taxis - reduces choice of travel for those with disabilities or 
mobility problems who rely on certain modes of transport. 

Promoting cycling will increase traffic on pavements that are already busy, making it more challenging for those 
with disabilities. 

Home to school transport increase in price. 

 

185. People move out of the city: 

An increase in the cost of living could push people out of the city. 

The proposal will not improve air quality so people may move away to somewhere cleaner. 

 

186. Health impacts stay the same or worsen: 

Increase in stress caused by proposals. 

The proposals won't go far enough for air quality improvements to impact health. 

 

187. More restricted bus network - Cancelled or changed routes: 

With increased cost to replace or retrofit vehicles, bus companies may cancel routes that are not profitable 
enough or reduce services. 

 

Negative impact of the Clean Air Zone on pollution levels 

188. There were four broad categories of comments related to different negative impacts of the proposals on 

levels of air pollution (figure 60). Most frequently, 653 separate respondents wrote that they felt the proposed 

charging zone would have no impact or not enough of an impact to make a difference to air quality. A total of 
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167 felt that the proposals might actually cause more cars to travel on the roads and subsequently reduce air 

quality further as a result of price increase on public transport. In addition, 139 respondents felt pollution levels 

would likely stay the same as vehicles would have no alternative but to still drive into the Clean Air Zone anyway. 

There were 96 responses that raised a concern that the implementation of a Clean Air Zone in Southampton 

would simply move the pollution elsewhere.  

 

Figure 60 

189. Proposed charging zone will have no impact or not enough of an impact unique comments and suggestions: 

Generally the proposals will have no impact on the quality of the air or they will not have enough of an impact 
to make the implementation or economic impact worthwhile. 

Proposals will have no impact or not enough of an impact because: it does not go far enough; vehicles will still 
drive in to the city; businesses will just pay the charge and pass the cost on but still drive in anyway; passing on 
the charge to customers means that companies won’t have an incentive to upgrade vehicles; charging doesn’t 
improve air quality; the system is too complicated; too many vehicles will be exempt; unlikely to have an impact 
on behaviour; not targeting other sources of pollution; excluding private vehicles will limit the impact of the 
proposals; the change will not be fast enough; Businesses will start to use LGVs more than HGVs; charging hasn’t 
worked in London so why would it work here; Euro Standard doesn’t necessarily indicate the least polluting; it 
hasn’t worked in other cities around the world; pollution moved to the new forest will still blow back over 
Southampton; people will pay anyway after a certain amount of time; bad air will be blown in from elsewhere so 
it's pointless trying; there will be no impact on New Forest’s air quality; not enough money to fund the project as 
Southampton has a lot of different sources of pollution; half-hearted proposals from the council to show they are 
trying to do something; pollution levels vary depending on seasonal variation and option 3 will not deal with the 
peaks adequately; the modelling predicts there is a risk that the NO2 concentration on the A33 will not drop 
below the limit value as the predicted concentration is within 6% of the limit value; compliance might not be 
achieved along A35.  
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190. More cars on road due to price increases on public transport comments:  

People forced to drive as public transport reduces due to cost to companies of being compliant 

School buses become too expensive so parents drive them to school 

Cost of public transport becomes too much, cheaper to drive. 

 

191. Vehicles have to come in anyway as no alternative – summary of comments: 

Southampton Water lies at a pinch point along the south coast and when the M27 is out of action most people 
have no real alternative but to travel through the city. 

Some vehicles or companies have no choice but to enter the city for example concrete lorries or removal lorries 
have no alternative 

If people or companies need to travel into and around the city then they will regardless of any charge 

The Clean Air Zone will not cut down on any journeys which are essential 

 

192. Moves the pollution problem or traffic elsewhere – summary of concerns raised:  

Places likely to be affected: A326; New Forest; Beaulieu; Lyndhust; Lymington; Eastleigh Borough (e.g. Allington 
Lane); Marchwood bypass;  A35; Redbridge; Nursling 

HGVs going to the Isle of Wight will go through Lymington and the New Forest to avoid the Clean Air Zone 
causing more pollution and traffic there 

Using alternative routes may increase journey lengths and subsequent pollution levels.  

The non-compliant vehicles will be used as second hand vehicles elsewhere 

Shifting the pollution sources to just outside the boundary which have no change on air quality over wider area 

More pollution created by HGVs travelling further to alternative ports. 

 

Other negative impacts of the Clean Air Zone 

193. Other negative impacts of the Clean Air Zone that have not been assigned to other categories: 

Charging taxis will put more pressure on public transport 

Council services cut to pay for the implementation of CAZ 

24hour haulage would increase noise pollution at night  

Taxis will leave area and 3rd party unregulated private hire companies will come in.  

There will be fewer taxis available for hire as they won’t be able to afford to run 

Increased use of Light Goods Vehicles, more vehicles, more pollution, more congestion 

This will negatively impact residents generally 

The technology of cleaner vehicles is more expensive to fix if it goes wrong 

Changes to councillors or lead in next election 

Metal recycling rates reduce due to recycling business not being able to afford charges 

Impact on recruitment as staff will not want to pay inflated travel costs 

Journeys made longer to go around the boundary 

Take part in fewer activities which mean more travelling the city 
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Impact residents that live just outside the boundary as more will try to park around them 

Impact on Mayflower and evening entertainment industry 

Impact on hospitals 

Some HGV delivery companies may switch to smaller vehicles with lower paid drivers to avoid charge 

Potential to increase drink driving as people can’t afford or won’t want to pay increased taxis fares 

People move away or are driven out of Southampton 

Charge all non-essential travel instead of essential travel 

Attract less employment talent to the city 

Negative health impacts on council workers  

 

Positive impacts of the Clean Air Zone 

194. There were a number of categories of comments related to the positive impacts that a Clean Air Zone would 

have on Southampton. A total of 85 respondents felt that the positive impact of a Clean Air Zone would outweigh 

any negative impacts. Respondents felt there would be: a positive impact on health and wellbeing (75 

respondents); a positive impact on air quality and the environment (50 respondents); a positive economic impact 

(42 respondents); reduced healthcare costs (21 respondents); reduced congestion (9 respondents) and that 

Southampton would become a nicer place to live (4 respondents). In addition, 26 respondents felt that as a 

result of a Clean Air Zone, we would be able to market Southampton as a leading city for sustainability.  

 

Figure 61 
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195. Positive impacts overall are worth some negative impacts. Examples of comments: 

Some short term negative impacts will become the new norm and only positive impacts will remain 

Negative cost will be short term 

Any negative impacts will be outweighed by the positive impacts 

 

196. The positive impacts on health and wellbeing: 

Positive impacts on health and wellbeing: improvement of health conditions exacerbated by poor air quality; 
reduction in absences at school and work due to better health; healthier people due an increase in cycling and 
walking. 

 

197. The positive impacts on Air Quality and the Environment:  

Positive impacts on air quality and the environment : Pollution levels fall; Charge should effectively remove the 
most polluting vehicles from the city; considerable overlap in the policies required to improve air quality and 
combat climate change; the benefits of improved air quality will be long term. 

 

198. Positive economic impacts: 

Positive impacts on the economy: A cleaner more sustainable city will attract investment; this will attract and 
impact the low carbon transport sector; improve tourism with an improve city; a healthier workforce which is 
more productive and taking less time off sick; sustainable businesses will flourish; a growth in businesses involved 
in renewable energy, green public transport, technology development sectors. 

 

199. Southampton could be marketed as a leading city in sustainability 

Positive impacts for Southampton as a leading city in sustainability: branding Southampton as a sustainable city 
will create local pride in the city; being a sustainable and cleaner city will attract environmentally friendly business 
and business in general; being a cleaner more sustainable city will attract more talent to work in the city; 
Southampton can become an example nationally and lead city in environmental measures and technology. 

 

200. Reduced health care costs: 

Better public health means costs savings for the NHS 

 

201. Positive impacts from reduced congestion 

Positive impacts from reducing congestion: there will fewer large vehicles on the road; people will use cars less 
and switch to cycling and walking; fewer accidents will happen because it will be less congested; a reduction in 
congestion will allow buses to travel more freely and quickly. 
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202. Positive impacts of making Southampton a nicer place to live: 

More people will go outside and socialise 

Southampton will become a nicer place to live 

Increased feeling of community 

 

203. Other positive impacts that have not been assigned to other categories: 

Encourages road haulage to optimize vehicle use 

Generally it will benefit us all 

House prices 

Safer for cyclists 

More pleasant to walk and cycle in cleaner air 

The CAZ will improve awareness of air quality issues 

Returning residential areas back to residents rather than drivers 

Positive to get businesses taking more social responsibility for their contribution towards air quality 

Will positively impact mind set of younger people – they will understand importance of caring for environment 

 

Agreement with action to improve air quality 

204. In addition to a number of categories on positive impacts of the proposed Clean Air Zone, there were many 

themes of comments expressing agreement with action to improve air quality (see figure 62). The first, raised by 

816 respondents, was a general agreement that action was needed to improve air quality. These comments were 

necessarily in support of a Clean Air Zone, but were more expressing an agreement that some action was needed 

to improve air quality. Secondly, 506 respondents wrote that they agreed with the idea of a Clean Air Zone, but 

perhaps preferred an alternative option. A total of 168 respondents expressed agreement in their comments 

with the preferred option itself.  There were also agreements within responses on aspects of the proposals such 

as the additional activity planned (23 respondents); help and support described (15 respondents); and the 

proposed charge amounts (6 respondents). A further 21 people specifically requested that something was done 

about air quality as soon as possible.   
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Figure 62 

205. Agreements with action to improve air quality: 

Reasons for wanting action to improve air quality: people's health should be priority; the environment should be 
priority; for the benefit of future generations; children are impacted by our poor air quality; personal health 
conditions which would improve with an improvement in air quality (e.g. Asthma, COPD); something needs to be 
done about vehicle pollution; we only have planet; even small actions will help improve the situation; this action 
should have happened a long time; this action must happen as soon as possible. 

 

206. Comments on supporting a Clean Air Zone but prefer a different option: 

Clear legislation is needed to prompt a change 

Agreement with the principle of and need for a Clean Air Zone but differ in views of what kind of Clean Air Zone 
should in place 

Agree with a Clean Air Zone but have some concerns 

A Clean Air Zone is a step in the right direction 
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207. Support for the preferred option for a Clean Air Zone: 

If assurance was given that LGVs would not be charged later on 

Agree with charging private hire vehicles 

Agree with charging buses and coaches as there are alternative modes of transport 

Agree with charging commercial vehicles 

Agree with boundary given (glad it includes hospital) 

Agree with emergency services being exempt 

Agree with historic vehicle exemption 

Agree with classic vehicle exemption but would like more clarification on what this entails 

 

208. Agreement with the additional activity planned: 

Agree with retrofitting of buses 

Agree with electric charging point development 

Agree with cycle infrastructure development 

Agree with making it free for electric vehicles over electric toll bridge;  

 

209. Do something to improve air quality as soon as possible. Suggestions included: 

Taken too long 

Take action now 

 

210. Agreements with the help and support described: 

Will help small businesses to upgrade vehicles quicker 

Agree with supporting and helping buses and coaches 

Agree with help with upgrading vehicles 

 

211. Agreements with the proposed charge amounts: 

A high amount like £100 a day is necessary to encourage vehicle upgrade 

The cost should be similar to other similar charges to other places in the UK 

 

212. Other agreements with action to improve air quality: 

Vital that a clean air strategy is implemented 

Agree with forcing companies to take responsibility for their contribution to poor pollution 
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Comments about additional activity, other than a Clean Air Zone, that can be done to improve air quality 

213. The next section focusses on the suggestions for additional activities to improve air quality (other than a 

Clean Air Zone) that were raised within responses to the consultation.  

 

214. The first category within this section encompasses the views of 579 respondents that expressed the general 

opinion that more needed to be done to improve air quality, a wider range of activities introduced and that 

charging was not the only option. The following table highlights a summary of these comments and suggestions: 

Generally do more to improve air quality: vehicles are not the only polluters; charging is not the only way to 
improve air quality; charging zone will only be a short term solution so need to think longer term.  

Suggestions for doing more to improve air quality: target other sources of pollution; aim for more than just 
threshold levels of Nitrogen Dioxide, strive for even cleaner air; a charging Clean Air Zone might not be the most 
effective way to reduce air pollution; a combination of activity would be more effective in reducing air quality; do 
something more drastic than option 4; Make sure there are viable alternatives for vehicles (e.g. public transport, 
cycling and walking infrastructure); for good practice see the Crowd leaf award; the new forest shouldn’t just 
focus on the part of their area with the exceedance; make the residents take more responsibility for improving 
air quality; be more supportive in moving towards cleaner air; focus on other health issue too (diabetes, smoking, 
healthy eating); focus activity across the whole city.  

 

Focus on other sources of pollution 

215. A significant number of respondents felt that other sources of pollution needed to be focussed on and that 

vehicles only make up a part of the air quality problem (figure 63).  

 

216. A total of 2502 separate respondents to the consultation specifically referenced the port and ships as a 

source of air pollution that needed to improve. This was by far the highest number of respondents to any 

category of comment across the whole consultation and had over 1000 respondents more than the category 

with the next highest number of respondents.  

 

217. In addition, the following sources of air pollution were also referenced as areas that required improvement: 

pollution form industry and businesses (332 responses); pollution from aircraft and the airport (238 responses); 

pollution from rail (134 respondents); and pollution from households (61 responses). There were also a smaller 

number of responses requesting: a focus on other types of pollution such as water, noise and light (10 

responses); a focus on pollution from motorways (8 responses); and a greater focus on cigarette fumes (7 

responses). 
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Figure 63 
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218. The comments and suggestions related to pollution from the port: 

Concern that the pollution from the port has not been taken into account: one of the biggest polluters; 
generators cause a lot of pollution; council too concerned over losing business; council does what the port says; 
port is within the proposed boundary. 

Reduce the amount of time vessels spend idling by providing shore power: compulsory shore power; vessels 
must use shore power if in port a certain amount of time; use clean energy such as geothermal or solar energy; 
pressure on government to encourage shore power; provide subsidised electricity prices; it would also reduce 
noise pollution; use Citizen energy; joint venture with commercial liners. 

The port should be charged: vessels pay a charge to come into port; cruise ship passengers charged; extra tax; 
port pays for the pollution it causes; fines if pollution targets not met; tariff on vehicles coming into the port; 
penalise for non-compliance; made to invest in improvements for all. 

Restrictions on port activity: Types of activity taking place (e.g. high polluting wood and metal operations, car 
imports and exports, ferries, cruises); times of operation and docking; the number of vessels in port at one time 
(improve cruise ship scheduling); the amount of time vessels can spend idling whilst waiting in the port area.  

Port should have a clean air strategy or policy for the city: ABP working alongside council; council should follow 
plan of ABP; align to international requirements; review any expansions that affect air quality; e.g. California; the 
port can regulate itself. 

Encourage more environmentally friendly vessels: increase use of cleaner fuels; technology to reduce pollution; 
introduce emission regulations; LPG fuelling; use better quality fuel close to shore; help improve marine 
ecosystems; install scrubber technology. 

Encourage lower emission vehicles associated with the port: including HGVs; including vehicles used within the 
port itself; incentives or reduced port fees if lower emission vehicles. 

Greater monitoring of port pollution contribution: improve awareness of pollution from port. 

Improvements to the amount of vehicles traffic caused by cruise ship passengers: coaches to bring passengers 
in; greater use of public transport; bring supplies in by sea vessels. 

Relocation port activity: Move ferry terminal upstream on river test to reduce congestion; close eastern cruise 
terminal as too close to city centre; move the cruise ships to another port e.g. Liverpool. 

Other suggestions for how the port can improve emissions: Electric tugs to tow all ships in to port; Introduce 
speed restrictions for vessels; Bring port activity under stricter control (into public hands); Work with other ports 
to improve air quality and to stop threats of businesses moving elsewhere; Only allow ships to drop off 
passengers and cargo before mooring elsewhere. 

 

219. The comments and suggestions related to pollution from industry and businesses:  

Industry contributes to air pollution too 

Following industries contribute to air pollution in particular: Fawley oil refinery; Marchwood incinerator; 
Northam scrap yards; burning of material at scrap yards; Rechem; Recycling plants; Sewage works; chemical 
plants; Air quality/ smell from the Southern Water plant at Millbrook; Hamble; proposed container port at 
Dibden; construction industry; warehouses; university emissions.  

Reduce pollution from industry by: monitoring emissions and fining above certain limits; charge companies for 
the pollution they emit; encourage sustainable companies through tax breaks; close Fawley oil refinery; Provide 
power connections to small local carbon reduced power plants; being careful about future developments being 
close to residential areas.   
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220. The comments and suggestions related to pollution from Aircraft and the Airport: 

Southampton Airport, planes and helicopters cause air pollution too 

Reduce pollution from the airport and aircrafts by: charging aircrafts that fly over the Clean Air Zone; restricting 
or reducing the number of aircrafts flying over the Clean Air Zone; ban the most polluting aircraft; encourage 
cleaner aircraft; ensure they keep to flight paths; consider the impact the proposed runway development and 
increase in aircraft will have on air pollution.  

The pollution associated with the airport and planes should be included in strategies: council strategies; the 
airport should have their own clean air policy.  

 

221. The comments and suggestions related to pollution from rail: 

Trains contributes to air pollution too 

Reduce pollution from trains by: restricting the number of diesel trains coming into the city; electrifying trains; 
stopping trains idling at stations; charge trains coming into the Clean Air Zone; filter pollution in the air at 
stations (roof over central station); conduct more research on the contribution of trains to pollution.   

 

222. The comments and suggestions related to pollution from households: 

Households contribute to air pollution too: from wood burners, BBQs, bonfires, coal fires, boilers, fireworks. 

Look into pollution from wood burners and open fires in homes: Enforce; ban; monitor; restrict or control 
materials burned; look at the health effects; Clean Air Zone for burning wood / coal. 

Look into pollution from bonfires: Enforce; ban; restrict charcoal use; ban on allotments; restrict materials 
burned e.g. treated timber and chemically treated vegetation; improve messaging on council website. 

Other suggestions for improving household emissions: Boiler upgrade scheme; encourage to use of smokeless 
fuels. 

 

223. The comments and suggestions related to other pollution:  

Noise pollution: from the docks; badly maintained vehicles; Millbrook road; motorbikes; airport 

Light pollution: from the docks; Millbrook road 

Water pollution: in docks and estuary 

 

224. The comments and suggestions related to pollution from cigarette fumes: 

Reasons: Cigarette fumes also impact air we breathe; E-cigarettes cause poor air quality too 

Suggestions: ban smoking in public outside areas; have smoke free areas outside; people should not be allowed 
to smoke at bus stops. 
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225. The comments and suggestions related to pollution from motorways: 

Concern that pollution from motorways has not been take into account:  The pollution will persist if motorways 
are ignored; The majority of pollution comes from motorways; The impact of motorways must be considered 

Motorways should be included: Motorways should be included in the Clean Air Zone; Motorways should 
contribute to the charge; Highways England should be working to improve air quality 

 

Public transport suggestions 

226. Comments and suggestions relating to public transport were a popular theme of response across the 

consultation (figure 64). In total, 1420 respondents suggested improvements to public transport infrastructure in 

order to provide alternatives to private vehicle use as a way to improve air quality. This was the category of 

comment with the second highest number of respondents. In additional 290 respondents responded specifically 

to request that public transport was made more environmentally friendly. A further 180 respondents suggested 

that there needed to be greater encouragement to get people to use public transport.  

 

Figure 64 
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227. Suggestions of improvements to public transport: 

Improve public transport generally: more investment, make it more convenient than driving; more public 
transport available at peak times and school run times; improved routes; greater connectivity across the city and 
outside of the city; offer cheaper or subsidised travel for regular users; less polluting than driving; reduce 
congestion if more people on public transport; road space should be allocated on a per traveller rather than per 
vehicles basis; fine transport providers for poor service; fund improvements from the council and not the public; 
don't increase fares to cover improvement costs; build a bus station; reduced fares generally; continuously 
review and improve; e.g. Malta; Underground trams underneath the Common;  free public transport one day 
from the week or in those hours of the day with heavy traffic; free use as it is paid by taxes (just like Police, 
Council). 

Bus travel - improvements: cheaper tickets; currently cheaper and more convenient to drive; have standard 
fares across the city; have cheaper fares to outside of the city; maintain free bus pass for over 60s; allow over 60s 
to use their pass before 9am; get rid of the free bus passes for over 60s; allow people with disability pass to use it 
before 9am, prioritise buses on the road through bus lanes and bus only routes; more buses; fewer buses 
travelling overlapping parts of routes; more later bus times; more double decker buses to increase capacity; 
more buses at peak times and fewer during the day; allow over 60s to travel at any time of day on pass as some 
will drive if they have to be somewhere early; Blue Star scheme of a weekly bus ticket for £6 on the 18 and 16's 
could be extended to other routes; Buses to start earlier for workers; bus priority measures can deliver 75% 
fewer emissions per bus passenger km than for car passengers; Free bus pass for Southampton residents; fewer 
bus stops all in the same short stretch; consider if it is more beneficial to replace the oldest buses rather than 
retrofit them; put a cap on the amount bus companies can charge for a fare; effective investment in bus 
infrastructure can generate up to £7 of net economic benefit for every £1 invested; bus journey times have 
increased by almost 50% in the more congested urban areas in last 50 years (If we had protected bus passengers 
from the growth in congestion there would arguably be between 48% and 70% more fare paying bus passenger 
journeys today). 

Bus stop facilities - Improvements: particularly for the elderly, women and children; to be able to wait in a clean 
warm and safe environment; assistance on and off bus.  

Bus travel - suggested routes / locations: University Science Park; regular bus linking town quay and centre; 
more residential areas; Ocean Village, hospitals; Bassett and Hill Lane; links from Hythe, Dibden areas into 
Southampton; Bus station at Toys R Us; A circular bus route that takes in Woolston, Bitterne and Portswood. 

Ferry travel – improvements: support and subsidise the Hythe ferry 

Ferry travel - suggested routes / locations: more locations in the new forest; link between Netley, Woolston, 
Ocean Village and Town Quay; Marchwood. 

Rail travel - improvements: more carriages on trains; electrifying trains; improved network of stops; more 
regular stops; more local stops; improved timetable; have a policy that trains stop at every station at least every 
30 minutes; better lit stations; Example - Newcastle. 

Rail travel - suggested routes / locations: reopen the waterside line to Fawley and Hythe, rail link from St Denys 
to Totton, train station in St Marys; more stops at Totton, Swaythling, Woolston, St Denys, underground to 
Portsmouth. 

New transport suggestions: Trams e.g. Manchester; Light rail; Water taxis across the River Test; Cable Car from 
Bitterne to city centre; Rapid transit to Portsmouth; bring back floating bridge across Itchen; mass transit 
systems; shuttle between airport and city centre. 

More integrated ticketing across transport network (tickets that can be used across different companies; 
standard fares across the city; daily or seasonal tickets across network; include the Quay bus). 

More integrated transport: with neighbouring authorities; buses to improve connections to stations and 
terminals; bring back publicly owned transport. 

Make improvements to public transport first before a Clean Air Zone is considered or implemented (may reduce 
pollution; provide the alternatives ready for people if they are charged). 
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228. Suggestions to make public transport greener: 

Make public transport greener: Incentivise, subsidise or encourage transport companies to upgrade transport; 
start/stop technology; retrofit technology; make all public transport electric; implement a deadline for all public 
transport to be electric by; look to the Big Lemon Bus company for an example; look at manufacturers MagTec 
for hybrid electric drive systems for buses; GenCo for the use of biofuel. 

Specific suggestions for buses: Encourage electric, hybrid or LPG buses; Phase out diesel or internal combustion 
engines; upgrade old school buses; retrofit; replace and upgrade buses rather than retrofit; hydrogen buses; 
solar panel roofs, smaller buses that emit less pollution in non-peak times. 

Specific suggestions for ferries: The Hythe ferry uses old technology. 

Specific suggestions for trains: Electrify. 

 

229. Suggestions for encouragement to get people to use public transport: 

More publicity: on the routes available; the benefits of public transport; emissions are lower. 

Free travel for: Over 60s; Under 21s; everyone during peak hours, during school holidays. 

Subsidised travel for: regular users; discount card; people that do not own a car; trial offers. 

Other encouragements: single season ticket supported by large employers so payable through payroll;  
Businesses demonstrate outstanding contributions to improving air quality offered grants for free bus passes to 
employees, converting vehicles, alternative transport promotional activities, prizes (free bus journeys), discounts 
on year tickets. 

 

Cycling and walking suggestions 

230. Similarly to comments relating to public transport, comments about cycling and walking were also popular 

suggestions raised by a number or respondents (figure 65). A total of 996 respondents suggested improvements 

to cycling and walking infrastructure as a way to provide an alternative to private vehicle use. There were 220 

respondents that provided suggestions that there needed to be greater encouragement for people to walk and 

cycle to travel locally. Comparatively, there were also 54 respondents that disagreed with cycling and cycling 

facilities for a variety of reasons.   
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Figure 65 

231. Improvements to cycling and walking infrastructure: 

Cycling – improvements: more dedicated cycle routes; longer cycle routes; segregation from the traffic; 
segregation from pedestrians; better connectivity to places; make it more convenient than driving; give priority 
over motor vehicles and pedestrians; work alongside cyclists for suggestions; allow scooters, motorcycles and 
electric bikes to use cycle lanes; more secure bike storage; continual maintenance of cycling infrastructure;  bike 
racks on buses; more Yo-bike storage; improve and promote the cycle hire schemes; include e-bikes in cycle hire; 
cyclists pay annual fee to support cycling infrastructure; fenced cycle lanes in the middle of the road like places in 
Europe; Regulate (e.g. tests, licences, mandatory insurance); e.g. Netherlands. 

Cycling - safety improvements: improved lighting; enforcement against people blocking cycle lanes; west end of 
the Itchen bridge is dangerous for cyclists; cycle ways just suddenly stop; remove overhanging branches, 
overgrown vegetation and grass; remove street furniture; careful placement of lighting furniture and bollards; 
support from police to enforce unsafe situations; fewer potholes; unsafe/poor cycling routes that need 
improving include Empress Road, Millbrook Rd East, outside Shirley towers, Winchester road, Portsmouth Rd, 
Wrights Hill, Shirley high street, Hill lane, St James Rd; improved surfacing; more punishment for dangerous 
driving. 

Cycling - suggested routes / locations: turn old waterside train line into a cycling route; along Portswood Road; 
along Bassett Avenue; from Chessel bay to Woolston; along Shirley High Street; cycling provision is not equal 
across the east and west of Southampton; cycle paths along shoreline in new forest; cycle lanes throughout new 
forest; cycle lanes down to ocean village; better connections to places outside of the city such as Eastleigh, 
Totton, Romsey, Chandlers Ford, Hedge end, Winchester, Bishops Waltham, Hamble, Marchwood, Hythe; 
Stoneham lane; High road; Totton to Ocean Village; pathway between Millbrook road and the railway;  cycling 
links to Totton and the new forest; designated cycle path along the A337 from Lymington area through the New 
Forest to Totton and Southampton; proper segregated cycleway along the A326 from Fawley to Totton and along 
the A337 from Lymington to Lyndhurst. 
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Walking - improvements: better lit walkways - e.g. the Common; keep lights bright all night; make the streets 
safer to walk along; cleaner walkways; improve the condition of the pavements; give priority over motor vehicles 
at crossings; segregation from cyclists; more safe road crossings; safe road crossings with crossing guards around 
schools; cut back overgrown vegetation; footpaths should follow the road as sometimes take longer detours like 
on Tabourba Way; too narrow paths; when it rains pot holes and gutters get full of water and pedestrians get 
sprayed; city wide maps;  app connected to an air quality sensor and you can plan your own route accordingly 
(e.g. Brizi); make it more disabled access friendly. 

Walking - suggested routes / locations: Walking from the station to west quay is convoluted and unattractive; 
knowing greener routes through the city as a cyclist and as a parent with a baby in a pram. 

Both cycling and walking improvements: make a bridge just for cyclists and pedestrians; make Woodmill Bridge 
just for cyclists and pedestrians; make all improvements happen quickly; delay improvements until pollution 
levels safer to avoid health problems of cyclist or pedestrian.   

Education: Cyclists taught not to jump lights; Cyclists make themselves visible; cyclists should have to take a test; 
drivers educated on how to pass cyclists safely.  

 

232. Encouragement to increase the amount that people to walk or cycle: 

Encouragements for cycling: promote showers and changing facilities at work; vouchers or subsidies to buy 
bicycles; encourage electric bikes; subsidise electric bikes; provide more education for cyclists; city wide cycle to 
work scheme; make cycling seem the commuting norm; reward schemes; Team up with sports tracking apps - 
prize draws for distances or minimum distances achieved. 

Encouragements for walking: increased promotion; safer road crossings available.  

Promote the benefits of cycling and walking: improve population's health, air pollution and traffic problems. 

 

233. Disagreements with cycling facilities: 

Reasons for disagreement: Cyclists cause more congestion and pollution as traffic waiting to pass them; cycle 
lanes can make traffic situation worse (e.g. Cobden bridge); danger to pedestrians on pavements (especially 
those with a disability); pedestrians have been deprioritised in favour of cyclists; cyclists are exposed to poor 
pollution; cycling infrastructure will require continual maintenance; yellow bikes get abandoned everywhere.  

Suggestions: get rid of cycle lanes to widen roads. 

 

Reducing the number of vehicles on the road 

234. The next selection of categories are all related to different suggestions for ways to reduce the number of 

vehicles on the road (figure 66). In total, 221 respondents commented generally that the number of vehicles on 

the road needed to reduce to improve air quality and congestion. The suggestion raised by the highest number 

of respondents in this section was for a park and ride; a total of 895 separate respondents suggested this. There 

were 111 respondents that suggested more pedestrian or vehicle-free areas to improve air quality. Other 

suggestions included: the encouragement of car sharing (78 respondents); the ban of certain vehicles from 

Southampton (70 respondents); the discouragement of parking in the city centre (55 respondents) and the 

promotion of the use of motorcycles as a smaller alternative vehicle (10 respondents).  
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Figure 66 

235. Suggestions regarding the introduction of a Park and Ride:  

Suggested locations: Junctions 3,5,8 M27, M271, M37; Stoneham Way; Nursling, Redbridge; Swaythling; Bassett; 
Shoaling; old Ford site; Adnac Park; have one on east and one on west; shared with other local authorities ; Port 
side; Eastleigh exit; Swaythling. 

Park and Ride could be used for: football fans (potentially compulsory); long stay parking for cruise passengers; 
shoppers; commuters to the city; city workers; people to park and then walk or cycle on from there.  

Examples to follow: Winchester, Portsmouth, Salisbury. 

Features of the Park and Ride: have own bus lanes; use electric vehicles to transport people; make it cheaper 
than inner-city car parks; make it convenient; membership scheme; route in the centre during working days. 
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236. Comments suggesting a reduction in the number of vehicles coming into the city generally: 

Need to reduce the number of cars generally driving around the city: positive impact on air quality and health. 

Reduce cars by: providing viable alternatives for vehicle use; having a disincentive for car use (particularly for 
short journeys); looking at the number of vehicles coming in for cruise ships, shopping, football matches, port, 
online shopping deliveries; further development of delivery and service plans. 

 

237. Suggestions for introducing more vehicle-free areas: 

Make more vehicles free pedestrian areas. Suggested locations: the city centre; Shirley high street; around 
above bar; civic centre; east street; high street; Bargate; ban just private cars from the city centre.  

Exceptions to vehicle free areas: blue badge holders; businesses based within the vehicle-free area.  

Car free days: Once a week or once a month; alternate plate number weekends. 

 

238. Suggestions on how to encourage car sharing:  

Ways to encourage car sharing: charge cars with one person in them; have car pool lanes or allow car sharers to 
use bus lanes; stigmatise not car sharing (like smoking has been stigmatised); discount parking for car sharers; 
discounts for Itchen bridge for multiple occupancy cars; create organised car sharing schemes; create app or 
website for people to organise car sharing. 

Issues with idea: Certain jobs does not allow car sharing. 

 

239. Suggestions for vehicles that should be banned: 

Vehicles to be banned: all non-compliant vehicles; all vehicles except electric or hybrid ones; all HGVs; diesel 
vehicles; mopeds; diesel taxis; any vehicle below a certain emission standard; any commercial traffic below euro 
6; all non-commercial traffic below euro 6; only allow certain number of vehicles per company in the city each 
day. 

 

240. Comments and suggestions on discouraging car parking in the city centre: 

Discourage car parking by: charging higher rates for parking (more expensive than public transport, apply to 
both council and private); having fewer car parks; reduce the availability of city parking for periods over 7 hours 
to target commuters; charge higher rates particularly for more than 6 hours; workplace parking levy (charge 
employers for the parking spaces they provide for employees in the city); charging for all residential parking; 
increase the charge for parking permits; Remove excess car parks and convert these brown field sites into 
affordable housing; the council getting rid of their own car parks; turning car parks into green spaces; charge the 
car parking companies high rates; encouraging people to use public transport, cycle, walk or car-share. 
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241. Suggestions on the promotion of motorcycles: 

Encouragements to use motorcycles: Let them use bus lanes; provide free parking; remove road tax for 
motorcyclists. 

Reasons to promote motorcycle use: Lower emissions; take up less space on roads; need less parking space; 
reduced congestion. 

 

Reducing pollution caused from traffic problems 

242. The following section of comment categories are all related to suggestions to reduce the emissions and air 

pollution from vehicles on the road (figure 67). There were 1008 separate suggestions to improve traffic 

problems and junctions to ease congestion and improve air quality. Respondents provided detailed examples of 

specific junctions and action that should be taken to improve it. There were 176 suggestions that vehicle idling 

needed to be reduced and a number of suggestions were provided on how to do it. There were a number of 

suggestions regarding things that can be a problem for traffic such as: businesses, developments and events (214 

responses), schools (96 responses), road works (36 responses) and workplaces and offices (21 responses). In 

addition there were 41 responses in which they suggested that speed restrictions and fines would improve traffic 

flow. A further 8 respondents also provided suggestions regarding the population and population growth of 

Southampton.  

 

Figure 67 
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243. Comments and suggestions for traffic problems, junctions and road condition: 

Sort out the traffic flow in the city to reduce idling;  pollution; journey times 

Suggestions on how to improve traffic flow generally; discourage the use of city centre as a through route; 
introduce primary and secondary routes like the 80s; removal of bus lanes that slow traffic down; allow traffic to 
move more freely; get rid of speed bumps; take out traffic calming measures;  restrict cars parking on roads; 
keep ROMANSE manned and controlled 24/7; restrictions on delivery vans obstructing traffic; think carefully 
about blocking rat runs that cause a lot of traffic elsewhere; open up routes that are no longer available to 
motorists; alternative pedestrian crossings; discourage residential road rat runs; introduce smart technology 
systems; cameras to catch red-light jumpers; remove some speed restrictions; create lay-bys for buses; lane 
management systems; involve the public in transport planning; make the system better for the number of cars in 
the city now; deactivate pedestrian crossings when traffic quiet and people can cross safely on their own;  
control centre where the traffic lights can be controlled to deal better with periods of congestion; one-way 
system; limit junctions; reduce speed limits; Change traffic lights to zebra/pelican crossings; switched off at night 
(flashing amber as a cautionary warning to drivers);  linking with the DOT to harmonize traffic flows to Eastleigh; 
increase speed restrictions; allow HGVs to use bus lanes to keep them moving; increase charge on Itchen Bridge; 
provide up to date traffic information on road signs; improve at common pinch points; traffic one way in the 
morning, the other in the evening; No HGVs on the roads in France until after 10pm on Sundays, not sure about 
Saturdays unless they are delivering fresh produce; Encourage employers to allow tele commuting or flexi-time; 
remove pinch points and chicanes; build a bridge from Hythe to Southampton; another river crossing built; 
cameras at traffic lights to enforce people behaving badly; cats eyes on the road; allowing cruise access to the 
Portside Highway which would enable the passenger experience to start much sooner as customers would be on 
Port Land and it would improve the journey time reliability of those accessing the site as well as relieving the 
local highway network; surface access plan to the Port for staff and visitors.  

Suggestions specifically for traffic light junctions: turn off some traffic lights at night; have different sequences 
or timings depending on time of day; replace some traffic light junctions with roundabouts; introduce filter 
arrows for turning left or right; reduce the number of traffic light controlled junctions; reduce the number of 
pedestrian crossings (especially where close to another set of traffic lights); make it easier to report light sensors 
not working properly;  All outbound roads to take a longer priority on time distribution at traffic light junctions; 
flashing/ non-flashing to indicate priority (e.g. USA); Traffic lights are turned off 2300 - 0600 daily & traffic is told 
to give way to all vehicles approaching from the right. 

Specific roads / junctions in Southampton: route in to the docks; have a one way orbital road with exit points; 
have one way system through city centre; light sequencing around Itchen Bridge; make the car parks easier to 
access; Athelstan Road; Platforms Road; The Avenue (widen to incorporate two lanes); St Denys Road; 
Windhover roundabout; Bitterne Road, Northam Road, Itchen Bridge; Redbridge/Millbrook flyovers, Millbrook 
roundabout; Shirley high street, Winchester Rd, Burgess Rd, Portsmouth Rd, Victoria Road, Western approach, 
Hill Lane, Commercial Rd, Brunswick Rd, Woodmill bridge, Thornhill park Rd/Hinkler Rd, Stoneham Way, Thomas 
Lewis Way Junctions and widen to have two lanes;  Bitterne triangle, St James Rd; Tebourba Way; Central Bridge; 
Abbotts Way; area around the hospitals; Archers Road, Wilton Avenue; Bullar road; Cobden Bridge; Priory Road; 
Milton Road; Channels Farm Road; eliminate right turns across busy roads (Bassett);  junction at the end of 
Newcomb road and into Watts park; Regents Park Road / Millbrook Road on the Western Approach; close road 
through guildhall square past KFC.  

Specific roads / junctions in New Forest: congestion around Lyndhurst; introduce a Lyndhurst by-pass; increase 
capacity of A31 through New Forest; widen A326 to dual carriageway; Totton bypass. 

Motorway suggestions: improve M27 Junction 7; in favour of highways England M27 Scheme; open up M271 to 
3 lanes as bottlenecks occur; extend dual carriageway. 

Improve road conditions (pot holes; remove dust and debris). 
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244. Comments and suggestions on how to focus on traffic problems caused by the location of businesses, 

developments and events: 

Businesses and developments contribute or will contribute to traffic and pollution problems. Examples: IKEA, 
Lidl distribution centre; St Marys Football stadium; WestQuay; new WestQuay development; housing 
developments in Woolston; warehouses in Old Redbridge; housing developments in Thornhill and the west of the 
city; Meriden Site development; port activity expansion; CostCo petrol station; building and development sites 
with portable generators that are bad for air quality; pollution created by off road vehicles used by businesses 
and the council like mowers, tree cutting tools, street cleaners etc.  

Events contribute to traffic and pollution problems. Examples: Boat show, football matches, events at 
Mayflower park. 

Relocate some businesses out of the city. Examples: IKEA,  Metal waste depot in Millbrook; industrial estates 
that are near residential areas; St Marys football stadium; events. 

Do not build any more of the following: student halls; polluting industries near residential areas; Houses in 
Multiple Occupancy; big new supermarkets; houses in already congested areas; houses in the New Forest 

Implement restrictions: ensure new developments plant more greenery; new developments use renewable 
sources of energy; developments not built on greenbelt land; restrictions on where, when and how developers 
can build; the potential pollution created should be assessed when seeking planning permission; plans should be 
made on how to deal with any increases in traffic as a result of the development; investment from developers 
towards public infrastructure; restrict the amount of development in the city centre; charge the vehicles involved 
in building the developments; consider the increase in movement across the river pinch points; charge higher 
business rates (e.g. IKEA); discount business rates for green companies charge businesses for their customer 
parking; include relevant facilities in residential developments such as shops, schools so people not forced to 
drive elsewhere; high rise buildings reduce airflow at ground level and keep the emissions there; Superstores 
should not be allowed in city centre; support developments and businesses making the effort to be greener, 
build new shops and shopping centres out of town; number of events taking place at any one time 

 

245. Comments and suggestions on how to focus on pollution caused by vehicle idling: 

Reduce vehicle idling to reduce the amount of emissions to improve air quality: idling is a significant 
contributor to pollution. 

Situations when vehicles are idling: taxis in taxi ranks; HGVs waiting to go in to the port; cars waiting outside 
school during the school run; buses at bus stops; buses at the start or end of routes waiting; delivery vehicles; 
railway crossings; vans idling at businesses; coaches outside St Marys; motorbike event every Thursday in the 
city; Supermarket van deliveries; ships in port. 

Suggestions on how to reduce idling: more education about the emissions from idling to encourage drivers to 
switch off their engines; introduce fines for idling vehicles; wardens to ask people to switch their engines off at 
junctions or in heavily congested areas; enforcement around schools or places of work; city wide no idling 
campaign; if far enough back in a queue all vehicles should have to switch their engines off; incentives for cars 
with stop/start; ways to report vehicles that you see idling; employers to provide taxi and bus drivers with extra 
thermals so they don’t have to sit with engine on for warmth.  
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246. Comments and suggestions on how to focus on traffic problems caused by Schools’ traffic: 

Suggestions to reduce traffic around schools: stagger school opening and closing times around city to stagger 
journey times and reduce traffic; children should go to schools close enough to walk/cycle to, not the school that 
is miles away but a better one; shut roads around schools during pick up and drop off time to promote walking 
and reduce cars and pollution they emit around schools; monitor and fine idlers outside schools; get schools to 
promote my journey; get schools to encourage car sharing; get schools to promote active travel; consider more 
school buses;  clean transport for their very large catchment; not be allowed such a wide catchment; review 
school catchment areas to ensure any child can walk to their school; consider free school transport to discourage 
car use.  

 

247. Suggestions on the introduction of speed restrictions and fines: 

Suggested speed restrictions: 30mph on The Avenue; Reduce all 50mph limits to 40mph limits across the city; 
Maximum speed limits of 20-25mph. 

 

248. Comments and suggestions on how to focus on traffic problems caused by Road works: 

Road works can cause problems for traffic: in particular if happening in multiple places across the city 

Reduce the impact of road works by: scheduling the road works at more appropriate times; having more 
workers on site to get it done quicker; fine companies that leave traffic restrictions in place for days even when 
work is completed; get all services to carry out work simultaneously such as gas, water, electric, road 
maintenance; complete the work faster; being more careful about diversion routes if it causes lots of pollution in 
residential areas.  

Examples of problem causing road works: Stoneham way / lane. 

 

249. Suggestions on how to get workplaces to encourage flexible working  and sustainable travel: 

Suggestions to alleviate traffic: more flexible working and working from home; incentives to walk, cycle or use 
public transport; workplace parking levy; companies to employ more local people to reduce commuting; car 
sharing schemes; compulsory car sharing; Stagger work start and finish times to stagger journeys across city. 

 

250. Comments about Southampton being overpopulated which is a problem for traffic: 

The population keeps growing which increase the pollution levels 

Limit the population by not building any more homes 

 

Restrictions on Heavy Goods Vehicle traffic 

251. There were four categories of comments and suggestions on how to reduce or control the volume of Heavy 

Goods Vehicle traffic (Figure 68). A total of 190 respondents suggested that there should be routes or lanes 

specifically for HGVs to move them to their destination quicker and also that HGVs should be banned altogether 

from certain routes. A further 117 respondents felt that much more freight should be moved by rail, particularly 
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to and from the docks. There were a total of 60 respondents that felt that travel of HGVs should be restricted to 

certain times of day to avoid peak times for other traffic. A total of 58 responses felt that there should be 

distribution centres outside of the boundary to consolidate and transport goods onwards.  

 

Figure 68 

252. Suggestions on providing routes and lanes specifically for HGVs and the ban HGVs from routes: 

Suggested routes to ban or restrict access to: Bassett Avenue from Chilworth Roundabout; The Avenue; 
Winchester Road; Bassett Avenue; Bitterne Road/A3024; restrict access to city centre; restrict access to all 
residential areas; ban routes past schools; Redbridge; don't use any local roads, go straight onto motorway; 
enforce ban on HGVs using routes that are weight limit restricted like Bitterne Road East. 

Suggestions for routes and lanes specifically for HGVs and port traffic: Tunnel from Southampton to 
Marchwood; flyover from M271 straight into docks; new dock gate straight off M271; make certain routes 
discounted or exempt from charges for HGVs to encourage them to use this route; allow HGVs to use bus lanes; 
enforce HGVs using specific routes with cameras; make port traffic go on M271 to get to dock; make port traffic, 
including cruise ship passengers, drive through docks to dock gate 20 before joining main traffic to when leaving 
Southampton to alleviate traffic on West Quay Road. 

 

253. Suggestions on moving more freight by rail: 

Moving more freight by rail would reduce the number of vehicles coming into the city. Examples: move all 
containers in or out of the port by rail to distribution centres outside the city or further afield; move all supplies 
for ships in by rail.  

Suggestions: Improve the rail link to the port; Should incentivise the use of rail so that road haulage costs more 
comparatively; reinstate rail freight subsidies; lengthen freight trains; a local scheme, specifically aimed at modal 
shift to rail would underpin the future viability of services such as Southampton to the Midlands (78,000 
containers a year) and to Wales (28,000 containers a year).   
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254. Suggestions on restricting travel to certain times of day for HGVs: 

When can HGVs travel and unload: night time, quieter times; relaxing freight regulations to allow 24-hour 
delivery for CAZ compliant vehicles. 

When can HGVS not travel or unload: 7am until 7pm; weekends; out of peak times 

Suggestions on encourage or dissuade HGVs from travelling or loading at certain times of day: offer times of 
day when charge applied; any HGV travelling or loading outside set hours is charged.  

 

255. Create distribution centres outside of city boundary for goods: 

Suggestions for how the distributions would work: Goods or people would be moved into the city by electric 
vehicles, hydrogen vehicles, smaller vehicles, trains, bikes for small deliveries; HGVs could wait there until their 
time slot to come into the city; HGVs to wait there until non-peak time; provides overnight parking for HGVs; use 
of the distribution centres could be incentivised; consolidation centre.   

Vehicles that should use the distribution centres: Non-compliant vehicles; not local HGVs; cruise ship staff or 
passengers; container transfer. 

Suggested locations: sited next to the motorway, with dedicated entry/exit lanes, and utilise existing rail links 
(Romsey, London or Portsmouth routes); Nursling. 

 

Environmentally friendly vehicle options 

256. The following group of categories are related to more environmentally friendly vehicles or alternatives 

(figure 69). In total 295 respondents provided suggestions that there should be incentives or encouragement to 

get people and businesses to upgrade their vehicles. 293 respondents specifically felt that electric vehicles 

should be encouraged and that the relevant charging infrastructure should be put in place. Comparatively, 137 

respondents disagreed with the encouragement of electric vehicles due to the cost of purchasing them and 

environmental impact of batteries. There were 37 suggestions for alternative fuels that could be used for 

vehicles and that should be encouraged. There were also suggestions to make certain groups of vehicles electric, 

hybrid or more environmentally friendly such as council vehicles (36 responses) and taxis (34 responses).  14 

respondents felt that vehicle manufacturers should aim to reduce emissions from their new vehicles and 5 

respondents felt that there should be more routine emissions testing.   
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Figure 69 

257. Incentives or encouragements for vehicle upgrade: 

Incentivise/encourage vehicle upgrade for: private cars; emergency vehicles; coaches; trucks; ice cream vans; 
the NHS; incentive and encourage people to buy smaller cars that are less polluting; diesel as it is a more efficient 
fuel. 

Suggestions of incentives to upgrade vehicle: make it more affordable; free parking for low emission vehicles; 
scrappage or trade in schemes, including diesel scrappage schemes; free cinema tickets or coffee for upgrading; 
government help to pay for new low emissions cars; reduced licence fee for taxis driving low emission vehicles; 
no toll road costs for low emission vehicles; work with car dealerships to come up with ways to incentivise the 
purchasing of low emission vehicles; incentive scheme for businesses to replace vehicles; incentives scheme for 
HGVs; grants to help low income households to get a cleaner car; encourage upgrades but don't scrap perfectly 
useable cars just to upgrade to newer greener one. 
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258. Encouragements for electric vehicle use and infrastructure: 

Suggestions for electric vehicle charging points: provide free electric vehicle charging points; make electric 
vehicle charging system universal with one system to pay and use; improve current electric vehicle charging 
system; have charging points in supermarket car parks; having charging points in staff car parks; charging points 
for terraced housing; charging points for flat blocks; charging points for housing; charging points should get 
energy from renewable sources; enough charging points for multiple vehicles to be charging overnight; make 
sure grid has capacity for charging private company electric vehicles. 

Suggestions for incentives to get electric vehicles: discount or free parking for electric vehicles; electric vehicles 
allowed to use bus lanes; council tax discounts for electric vehicle owners; make electric vehicles more affordable 
for all through incentives and funding; provide incentives specifically for low income households; incentivise the 
use of other electric vehicles like electric bikes and scooters; encourage and incentivise workplaces moving to 
electric or hybrid company cars; require all LGVs in the zone to be electric. 

Suggestions for providing more electric vehicle infrastructure: central government should support the setup of 
the electric car industry/infrastructure; bring in national legislation to allow use of electric scooters, electric 
skateboards and other 'personal electric vehicles' on cycle routes; make all police cars electric; make airport 
vehicles electric; fine cars parked in electric charging spots; electric push bikes to make local deliveries with a 
centrally located place for deliveries to load up. 

Suggestions for encouraging hybrid vehicle use: encourage hybrid vehicle as they do not require charging 
points: allow hybrid vehicles to be exempt from Itchen toll bridge; discounted parking for hybrid vehicles. 

 

259. Disagreements with encouraging electric or hybrid vehicles: 

Reasons for disagreeing with encouraging electric or hybrid vehicles: not enough electric vehicle owners to make 
it worth extending the electric charging infrastructure; electric car batteries only work for a limited time and are 
then expensive and difficult to dispose of; the energy for electric or hybrid vehicles still has to be produced 
somewhere; an increase in electric vehicles would put an increasing demand on the national grid, which will cause 
pollution from power stations; electric vehicles are unaffordable for the majority of people; those who can afford 
electric vehicles don't need incentives, discounts or tax breaks and it won't allow more people to buy electric cars 
just make it easier for the already wealthy; it will cost more environmentally to dispose of old vehicles that are 
being replaced by electric vehicles to be worth upgrading to an electric car; electric vehicles are more 
environmentally damaging to produce than current cars so the overall impact on the environment is actually 
worse; disagree with scrapping working cars to upgrade to a greener car, cars should be used to their working 
end; electric vehicles are not advanced enough to use on a mass scale; electric vehicles are not advanced enough 
to replace HGVs; the tax payer will end up paying for the electric vehicle infrastructure; particulate matter is still 
emitted by electric vehicles and so they still contribute to bad air quality; the cost of electric vehicles and the 
infrastructure for them is not worth the benefits; on-road charging sounds dangerous for pedestrians; electric 
buses will be not better for environment than current diesel buses; a waste to have electric taxis as they won't use 
them and don't want to waste time charging their car. 

 

260. Suggestions for alternative fuels: 

Specific examples of alternative fuels to consider: Bio-diesel, Hydrogen, Clean diesel, Biomethane, LNG, CNG, 
Liquefied Petroleum Gas (LPG) - successful project on taxis in Birmingham, vegetable oil, anything other than 
carbon fuels.  
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261. Comments on making all council vehicles electric / more environmentally friendly: 

Make council vehicles electric: Lead by example, Implement a cleaner city policy when it comes to their own 
vehicles, set a deadline for this to happen by 

Examples: refuse trucks 

Make the council journeys more efficient and track and monitor use 

 

262. Suggestions for making all taxis electric / more environmentally friendly:  

Make all taxis electric or more environmentally friendly: Set a deadline, make taxis upgrade vehicles when 
renewing licences, new taxis should only be electric or hybrid, phase out old taxis, bulk buy new taxis and offer 
deal to drivers; provide a discount on electric or hybrid taxis; provide free charging points for taxis in ranks.  

 

263. Encourage vehicle manufacturers to improve emissions from vehicles: 

Vehicle manufacturers to improve emissions on new vehicles 

Make low emission cars more affordable 

 

264. Make emissions testing of vehicles more important: 

Use MOTs to test emissions of cars on a regular basis 

Do random spot checks of emissions levels on cars 

Test vehicles for see if they are meeting emissions standards 

 

Improved air quality monitoring and awareness 

265. There were two categories of comments related to air quality monitoring and public awareness of air quality 

as an issue. A total of 109 respondents suggested that there needed to be improved air quality monitoring and 

live accessible data for the public. There were also 89 suggestions that there needed to be wider education and 

awareness raising of air quality levels, impacts and ways to improve it.  

 

Figure 70 
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266. Improvement suggestion for air quality monitoring and having accessible data:  

Suggestions for monitoring stations: Osborne Bay; Bassett Green; on lampposts throughout the city; make sure 
monitoring stations are working and maintained; don't close any monitoring stations; consider carefully where 
you put monitoring stations (e.g. not next to traffic lights); get citizens to take responsibility for local monitoring 
stations. 

Suggestions of things to monitor: congested areas; port pollution; deaths within the Clean Air Zone due to or 
exacerbated by poor air quality; air pollution monitoring broken down by land sea and air; monitor change in air 
quality over time once Clean Air Zone is introduced to monitor their effectiveness; monitor economy, public 
health and health expenditure following introduction of Clean Air Zone; monitor whole zone and compare it to 
monitoring of other areas; monitor surrounding area to see if pollution is moving instead of being reduced. 

Suggestions for providing accessible and/or live data: ensure all data is public; display current air quality on 
traffic signs; pollution monitors which allow people to see readings; publicise results of air quality monitoring 
over time; provide air quality information in daily weather forecasts; advertise data on billboards and progress 
towards targets. 

 

267. Suggestions for more education and raising awareness of air quality: 

What to education and raise awareness of: the impacts on health of poor air quality such as mortality rate from 
respiratory diseases; the benefits and need to have a Clean Air Zone; that the amount of pollution you are 
exposed to in your bad is as bad as being a pedestrian/cyclist; information about the breakdown of air pollution 
sources to allow people to see the impact of road traffic; impact of online shopping on the environment; 
promote right information about the Clean Air Zone to avoid scaremongering; educate on the decision that will 
be made; on progress city is making in lowering pollution; continue to keep public up to date on air quality in 
city; negative impacts of bad air quality in the city; how Southampton compares to other places; making sure 
people are aware of the environmental impact of  the production, consumption and disposal of the products 
they use.  

Where and who to educate and raise awareness: in schools; provide information in doctors surgeries, churches, 
social and sports facilities, entertainment venues and theatres; in newspapers; have low emissions signage 
around the city; promote Clean Air Zone across Hampshire. 

 

Itchen Bridge suggestions: 

268. There were three categories of comments related to the Itchen Bridge (figure 71). A total of 69 respondents 

provided suggestions as to vehicles that should have their charges removed or reduced. There were 30 

respondents who disagreed with exempting electric vehicles for Itchen Bridge charges. A further 3 respondents 

provided other suggestions regarding the Itchen Bridge.  
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Figure 71 

269. Remove or reduce charge for the Itchen Bridge suggestions: 

Reduce or remove the charge for: Local delivery vans; peak times; match days; electric vehicles; hybrid vehicles; 
Woolston residents; any vehicle or fuel with low emissions, coaches, HGVs. 

Reasons to reduce or remove charge: To reduce traffic congestion it causes; So people can afford to work in the 
city centre, to stop vehicles re-routing miles out of their way; use charges from Clean Air Zone to pay for bridge. 

 

270. Disagreements with exempting electric vehicles from Itchen Bridge charges: 

Reasons for disagreement: The charge is towards maintenance of the bridge and electric vehicles will contribute 
to wear and tear; This won't make a difference to traffic; Electric vehicles are more expensive so owned by 
people who have more money and can afford the charges; Just adds electric vehicles to the queues. 

Suggestions: no vehicles should be except for toll bridge charges; should exempt all Low Emission Vehicles or 
none at all. 

 

271. Other suggestions for Itchen Bridge charges: 

Itchen bridge charges should be based upon taxation class 

Update Itchen bridge technology so cars don't have to stop to pay 

Charge cyclists to use the Itchen Bridge to raise additional revenue 
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Other environmentally friendly activities 

272. The final group of categories was related to other environmentally friendly things that could be done to 

improve air quality (figure 72). The suggestion to plant more trees and encourage green spaces was raised by 

170 respondents. In addition 53 respondents suggested that more effort should be put into recycling, re-use and 

the introduction of greener energy sources such as solar panels. A further 7 respondents suggested the 

introduction of technology that could clean the air itself.  

 

Figure 72 

273. Plant more trees and green spaces: 

Where to plant more trees or have urban greening and green spaces: along roadside; in carparks; in urban 
areas; along Millbrook bypass; on roofs; in new developments; in offices; in and around homes; plant up walls 
("green walls") with pollution absorbing plants along main roads. 

Suggestions for planting more tree, encouraging green spaces and urban greening: do a sponsored tree planting 
project; involve children in planting; plant more silver birches because they absorb pollution; plant trees that are 
more environmentally friendly; encourage households to plant more; give grants for foliage to be built on flat 
roofs and sideways like bridges and buildings; developers should have to plant  a certain amount of greenery in 
their schemes. 

 

274. Do more environmentally friendly things (recycling, re-use, solar panels): 

Suggestions of environmentally friendly things to do: install wind turbines; switch off lights in city centre; 
renewable energy sources; solar farms on tops of car parks and as shelters in parks; reduce energy use for 
example by using motion sensor lights; recycle more; cut down on packaging so there are less HGV journeys; 
support businesses with environmentally friendly practices; put a tax on single use plastics or ban them; put a tax 
on meat; put solar panels on council properties and buildings; CitizEn buy brownfield sites to make into solar 
farms; Grid stabilisation to reduce the demand on fossil fuels. Implement energy storage schemes, primarily for 
reducing peak demand and paving the way for normalisation of green energy sources. 
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275. Introduce technology that filters the air: 

Technology to clean air: Filters to clean the air; technology to clean the air; Mexico City reduced their nitrogen 
dioxide by installing photo-catalytic titanium dioxide panels on their city architecture; Challenge tech industry to 
come up with something innovative to help solve the problem. 

 

Other comments on additional activity to improve air quality 

276. Other additional activity disagreements or suggestions that was not included within other categories:  

Encourage people to wear masks (Cyclists, pregnant mothers) 

Disagree with making distribution centres outside of boundary as double handling material costs may not make it 
feasible 

Clean up areas that have suffered from poor air pollution (including heritage sites) 

Have more shops, schools, banks, post offices in residential areas so people can get there on foot 

Don’t waste money on marketing and raising awareness - fix the issues! 

Health checks for people living in most polluted areas 

Monitor health of own council workers who are out on the roads most of the day 

it would be easier to relocate those with health issues to where there health needs are met than stay where their 
health is negatively impacted 

Businesses, social groups, organisations and politicians and even individuals have a moral duty/obligation to not 
adversely affect the health and wellbeing of its stakeholders or communities it is part of or the environment 
surrounding it.  

The council should pay the cost of retrofitting vehicles to be compliant 

Fine people who park on pavements or roadside 

Create a joined up local transport plan for Southampton 

Share info and involve large companies that can make big change 

Ships are not as polluting as people think they are - International Maritime Organisation have strict rules on ship 
machinery and fuel. Ship engines are quite efficient now and not at dock for that long 

Have more incentives as opposed to penalties to encourage behaviour change 

Engage community/sustainability groups 

Make Southampton a city to be proud of, to live in and work in 

Create a way to report high polluting vehicles 

Penalise companies making no effort and not charge those making efforts to change 

Car hire schemes implemented and encouraged, preferably with low emission cars 

Tourist tax for New Forest 

Hose down streets in hot weather as diesel fumes hover closer to ground in hot weather and so are more easily 
breathed in.  

Need all council departments to work together towards clean air including education, employment, housing, 
transport and health etc.  

High levels of pollution have been measured on land owned by Highways England. Should work with them to use 
their money and funding to this purpose of improving air quality. 

Use rivers to transport goods 

Monitor and make council journeys more efficient when using council vans etc. 
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Petrol and diesel treatment suggestions: more local fuel providers to provide this option; educate and encourage 
use of treatments to improve emissions 

Student related suggestions: Limit the number of vehicles allowed by students using the universities to 
encourage public transport and cycle use; get university to charge students bringing cars to university halls; 
charge students council tax instead of charging motorists 

Improve car parks and residential parking (more of them, make them cheaper) to stop people driving endlessly 
trying to find a space 

Limit the number of vehicles allowed by one household 

Reduce the number of taxis in the city  

Only relicense taxis that meet euro VI standard from 2019 

Do not suggest Old Redbridge/Nursling as a distribution Hub. 

 

Public engagements, meetings and verbal feedback 

277. In total there were 37 separate public engagement events to support the consultation process. The range of 

engagements are outlined below:  

- One large scale event  

- Eight drop-ins  

- Five stakeholder meetings  

- 22 presentations with questions and answers  

- One short progress update  

 

278. In total around 1,000 people engaged with this programme of events. The main purpose of these events was 

to explain the proposals, answer questions and signpost people towards the questionnaire as the main route for 

consultation feedback.  

 

279. During the course of these events some feedback was gathered and the main themes were: 

- Greater need for air quality monitoring  

- Improved public transport options is needed  

- In some areas there are too many busses which does not help  

- The motorways need to be included within the zone 

- The port is a major part of the problem and should be part of the solution including support for 

infrastructure  

- There needs to be support for small businesses  

- LGVs are a large polluter and need to be included  

- There is a need for more education on air quality issues  

- Improving traffic flow is important  

 

280. Many of these topics will have also been raised though other channels as a part of the consultation but in 

the interest of transparency they have also been summarised here.  
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Petitions  

281. In addition to the consultation process, a written petition was also received. As the combined total of all the 
petitions was fewer than 1,500 signatories, it will trigger no further action. 

 
282. The petition of 14 signatories was received from Friends of the Earth asking for a Clean Air Zone which charges 

all types of vehicles.  

Feedback on the consultation process 

283. Southampton City Council are committed to make the whole consultation process as transparent and fair as 

possible. As a part of this commitment, any feedback on the consultation process itself received during the 

course of the consultation is gathered together here. 

 

284. Overall, out of the 9,299 people or organisations who took part in the consultation, 461 commented on the 

consultation process itself, representing less than 5% of all responses. The feedback on the consultation process 

was evenly spread across the different routes for feedback.  

 

285. The consultation feedback included comments on the whole process, the timing of the consultation, how the 

consultation was promoted, the questionnaire and the information supporting the consultation. The comments 

on the consultation can be broken down into two broad groups, general comments and comments suggesting 

that more information is needed.  

 

286. The main themes of comments on general consultation feedback are as follows: 

- There needed to be more promotion and engagement on the consultation  

- The need for further consultation  

- That the consultation was biased towards the preferred option  

- The consultation was too focused on one issue, the council’s preferred option rather than the wider issues 

relating to Air Quality  

- Inconsistencies in the information provided 

- Other specific comments  

 

287. The main themes of comments on the need for more information are as follows: 

- More information about the current situation  

- More detailed information about pollution  

- More detailed information about what the scheme would look like and how it would work  

- More information about what other organisations are doing about clean air  

 

288. The following paragraphs respond to the main areas of feedback on the consultation process. 

 

289. The consultation ran for twelve weeks, as this report has already shown in paragraph 21 onwards that 

extensive communications ran for the duration of the consultation through a wide range of channels. This is 

backed up by the response rate to this consultation being the highest of any in recent years.  

 

290. There may be further engagement and consultation on details that could be agreed in the future, however 

there has been significant engagement through this consultation which has provided direction for a range of air 

quality initiatives. 

 

291. The questionnaire was developed to ensure all views could be captured on a range of areas relating to the 

proposed Clean Air Zone. All questions that sought to ascertain the level of agreement with a proposal or 

approach contained a balanced scale. Figure xx shows an example of this type of question, there are two degrees 
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of agreement, two degrees of disagreement and a neutral centre point. Therefore questions cannot be seen to 

force consultees in any direction.  

 

Figure 73 

292. It is also important to note that the consultation is a way of gathering feedback on proposals and that is one 

factor which feeds into the democratic decision making process. The fruits of the consultation have been clearly 

detailed in this report, which will go to all the decision makers prior to making the final decision. 

 

293. While there is a need for consultation to be focussed around a proposal, the questionnaire also allowed 

room for respondents to provide other feedback, comments or alternatives. This is demonstrated through the 

detailed analysis of all of these comments included within this report.  

 

294. A significant amount of information was made available to consultees throughout the consultation and in 

addition there were a wide range of events for consultees to ask questions on specific issues.  
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Conclusion 

295.  Southampton City Council and New Forest District Council sought views on proposals for a Clean Air Zone in 

Southampton. The consultation ran for 12 weeks from 21 June 2018 to 13 September 2018. 

 

296. As this report has demonstrated the consultation was extensively promoted throughout the period leading 

to high levels of engagement.  

 

297. In total, there were 9,309 responses to consultation. Of this, 7,803 responded to the consultation 

questionnaire and a further 1,506 submissions were made via emails, letters and social media comments. This 

means that the Clean Air Consultation has the highest response rate of any consultation in recent years.  

 

298. All questionnaire results have been analysed and presented in graphs within the report. In addition all 

written responses to the consultation were read and comments assigned to one of 132 categories based upon 

similar sentiment or theme and descriptions have been provided of each category within the report.  

 

299. In conclusion, this consultation allows Cabinet to understand the views of residents and stakeholders on the 

proposals that have been consulted on. It represents the best possible summary and categorisation of all the 

feedback received through the consultation period. Therefore it provides a sound base alongside the other 

information which will also inform the final recommendation to central government.  
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COMMUNICATIONS PLAN 

Date: 17.12.18
Project name: Clean Air Zone Business Case 
Service Area: Air Quality  
Client Contact: Steve Guppy
Marketing Contact: Maz Garside/Sam Gibson
Timing plan: See attached

1.1 Executive Summary 

This multi-channel communications campaign will be implemented to improve air quality in Southampton.  It aims to raise awareness of the importance of 
clean air and the steps that people can take to contribute to improving air quality.  This plan includes communication activity in support of the additional 
measures and related projects that support a non-charging Clean Air Zone (CAZ) and promotes wider integration across council services and with partners. 

This communication plan is based on the business case to ensure air quality in Southampton is improved by:
 Articulating clear goals and objectives
 Building on established relationships with various audiences in order to determine the most effective way to communicate with them 
 Identifying and implementing a variety of communications activities to transmit key messages
 Defining the council’s role and that of stakeholders and partners in the communications process; helping to manage associated roles and 

responsibilities
 Allowing opportunities to include stakeholder input in the communications process
 Evaluating how well key messages have been delivered to stakeholders and identifying any areas in need of strengthening.

The communications plan will focus on measures set out within the overarching business case, clearly identifying timings and targets. 

1.2 Where are we now? 

Analysis

The overarching business plan identifies a range of measures, and this communications plan sets out how these can be effectively delivered.

The specific schemes covered directly in this plan include: 
 Lower Emission Taxi Incentive Scheme
 Clean Bus Technology Fund
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 Taxi Licensing condition
 Try before you buy EV scheme for taxis
 HGV: delivery and service planning
 HGV: Eco stars fleet accreditation scheme
 HGV: sustainable distribution centre
 Traffic regulation condition for public service vehicles
 Clean Air City brand

As identified in the business case there are other brands and projects that overlap with this one, where measures set out in those indirectly affect the success 
of this plan. These include, but are not limited to, the Clean Air Network and My Journey, and mechanisms exists in order that affective crossover working, 
synergy and value-for-money is achieved.

These and other additional measures continue to positively affect air quality in Southampton.

1.4 What are we trying to achieve?

As set out in the Clean Air Strategy 2016-2025, our council objectives are as follows:

PRIORITY OUTCOME

Improve air quality in the city Adopt an effective programme of measures to reduce emissions of nitrogen dioxide, particulates and other 
pollutants in Southampton

Supporting businesses and 
organisations

Work with businesses and organisations to promote the uptake of low emission technology and change travel 
behaviours
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Collaborating with communities and 
residents

Work with and support the education of communities and individuals to identify and support behaviours which 
improve air quality

Promoting sustainability Southampton City Council will be an exemplar of sustainable working practices in relation to reducing emissions 
and improving local air quality

1.5 Who are we talking to? 

Over the last 12–18 months, we have liaised and worked with a diverse and wide-ranging group of stakeholders. More specifically during the highly successful 
12 week consultation period, an ideal opportunity arose for far greater accessibility and engagement with important stakeholders in order to acquire valuable 
information, views and suggestions.

Some fo these stakeholders include:
 Cabinet Members
 Councillors
 Staff
 Unions
 Associated British Ports
 DP World
 G&W
 Freight Transport Association
 Hammersons
 Carnival
 Adams Morey
 John Lewis
 Red Funnel
 Taxi drivers and operators
 Road Haulage Association
 Freight Transport association
 Go South Coast
 First Bus
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 Waterside Tours
 Confederation of passenger transport
 Local media
 National media
 Client Earth
 Friends of the Earth
 Clean Air Southampton
 British Heart Foundation
 Asthma UK
 Hampshire County Council
 Isle of Wight Council
 Eastleigh Borough Council
 Portsmouth City Council
 Joint Air Quality Unit
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The 12-week consultation provided useful insight into the most effective marketing channels. These will be utilised for implementation of this communications 
plan. A breakdown of these can be found in table one:

Table 1:

P
age 621



6

It is worth highlighting that the top four channels of communication are: social media, leaflets, electronic mail and electronic road signs

In addition we have a further breakdown of this information that relates which of these channels was most effective with certain ages and gender groups. This 
can be found in table two:

Table 2

Gender Age

Female Male Under 
25 25 - 34 35 - 44 45 - 54 55 - 64 65 - 74 75+

Social Media 36% 33% 57% 46% 44% 36% 26% 16% 9%
Leaflet 21% 22% 15% 15% 16% 20% 24% 32% 33%
Electronic mail 16% 15% 5% 7% 9% 15% 20% 29% 27%
Electronic road signs 15% 15% 16% 20% 17% 16% 15% 10% 6%
Posters / Billboards 11% 11% 12% 11% 13% 13% 10% 8% 4%
Word of mouth 10% 9% 12% 14% 9% 9% 7% 7% 10%
Council website 6% 7% 7% 5% 5% 6% 8% 10% 13%
Newspaper 4% 6% 3% 3% 4% 4% 6% 8% 12%
News website 3% 6% 4% 4% 5% 4% 5% 5% 4%
From employer 5% 3% 7% 6% 5% 4% 3% 1% 0%
Radio 3% 4% 2% 2% 4% 4% 4% 4% 5%
Public events 2% 2% 4% 2% 2% 1% 2% 2% 2%
Other 3% 4% 2% 3% 4% 5% 4% 3% 3%

The insight provided by both tables one and two provides us with an opportunity to inform this subtenant communications plan, and that it reaches the widest 
audience possible in the most effective way.
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1.6 What action will we take? 

Business case communication action plan

Measure Objective Audience Channel Marketing 
Collateral

Cost Officer hours 
(annual)

Evaluation Timeline

Social media In-house 
social media 

- 208  Impressions
 Engagement
 Reach
 Shares / 

Retweets

April 2019 – 
April 2022

Digital marketing  Ezines

 Website 
pages 
updated

 Web 
headers 

£90 design

52  Open rates
 Clicks 

through
 Page hits
 Unique views

April 2019 – 
April 2022

Outdoor promotion Variable 
Messaging 
System

JC Decaux 6-
sheets

£800 design 
& print

104 Estimated 
viewing 
numbers

Apr – June 
2019

Engage with 
stakeholders 

To ensure key 
stakeholders 
including the 
general public are 
aware of the 
outcome of the 
proposed CAZ for 
Southampton

General 
public, 
business & 
community 
groups

Public relations Press 
releases

Media 
interview 
opportunities 

-

-

-

104 Coverage

Number of 
interviews

Number of 

April 2019 – 
April 2022
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Measure Objective Audience Channel Marketing 
Collateral

Cost Officer hours 
(annual)

Evaluation Timeline

Customer 
services 
script

Case studies 
in 
collaboration 
with key 
stakeholders 
e.g. The Port 
measure for 
improved air 
quality

-

complaints

Meetings Presence at 
relevant 
forums, 
public 
meetings. 

Timetabling 
and setting 
up meetings / 
events for 
specific 
target 
audiences 
e.g. 

 Port 
community 

 environme
ntal groups

 Clean Air 

Venue hire 
circa £175 x 
8
= £1400

-

104 Number of 
meetings and 
number of 
attendees

April 2019 – 
April 2022
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Measure Objective Audience Channel Marketing 
Collateral

Cost Officer hours 
(annual)

Evaluation Timeline

Network
 Travel Plan 

Network
 Chamber 

of 
Commerce

 Schools, 
colleges & 
universities

Admin Facilitate 
implementation of 
comms plan and 
delivery of 
individual 
measures

All 
stakeholder
s

 Correspondenc
e / enquiries

 Coverage 
 Media point of 

contact
 Monitoring
 Ongoing social 

media
 Briefing Senior 

officers & 
councillors

312 KPIs achieved April 2019 – 
April 2022

Licensing 
committee 

26 Attendance at 
meetings

April 2019 – 
April 2020 

2x per year
Taxi notice board In-house 

posters
£100 design 26

Taxi 
Licensing 
condition

Ensure taxi 
operators are 
aware and 
understand change 
in licensing policy 
regarding all 
vehicles needing to 
reach emission 
standard Euro IV 
by 2023

Private hire 
and 
hackney 
drivers, 
firms and 
operators. 
Trade 
representati
ves and 
neighbourin
g local 
authority 

Website pages 
updated

Home page 
banners

£100
design

13  Open rates
 Clicks 

through
 Page hits
 Unique views

April 2019 – 
April 2020
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Measure Objective Audience Channel Marketing 
Collateral

Cost Officer hours 
(annual)

Evaluation Timeline

Consultation Flier £600 
design, 
£1500
print

13 Engagement 
numbers

April 2019 – 
April 2020

Social media In-house 
organic 
social media

- 26  Impressions
 Engagement
 Reach
 Shares / 

Retweets

April 2019 – 
April 2020

Licensing forums Fliers/posters
1000 leaflets 
50 posters 

£150
design

Print £300

26 Enquiries made April 2019 – 
April 2020

Public relations Press 
releases

Media 
interviews 

Script for 
customer 
services

13 Coverage

Number of 
interviews

April 2019 – 
April 2020

licensing 
teams

Digital Ezines

Website 
pages 
updated

13  Open rates

 Clicks 
through

 Page hits

 Unique views

April 2019 – 
April 2020

Try before 
you buy EV 

Raise awareness 
of try before you 

Taxi drivers 
and 

Managed by 
appointed 

Consultant 
secured & 

April 2019 – 
April 2023
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Measure Objective Audience Channel Marketing 
Collateral

Cost Officer hours 
(annual)

Evaluation Timeline

scheme for 
taxis 

buy scheme with 
taxi operators 

operators consultant achieving 
agreed KPIs

Digital  Film

 Ezines
 Web pages 

updated

£2000 13  Open rates

 Clicks 
through

 Page hits

 Unique views

April 2019 – 
April 2020

Public relations  Press 
releases

 Media 
interview 
opportunitie
s 

 Customer 
services 
script

 Case 
studies

26 April 2019 – 
April 2020

Social media In-house 
organic 
social media

13  Impressions
 Engagement
 Reach
 Shares / 

Retweets

April 2019 – 
April 2020

Expanded 
incentive 
scheme for 
taxis

Raise awareness 
that the incentive 
scheme has been 
extended

Taxi drivers 
and 
operators

Events 26 Number of 
enquiries

April 2019 – 
April 2020

HGV:
Delivery and 
service 

To encourage and 
promote 
engagement with 

HGV 
operators, 
hauliers and 

Digital Film

Ezines

£2500 13 Open rates
Click throughs
Page hits

Jul 2019 – 
April - 2022
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Measure Objective Audience Channel Marketing 
Collateral

Cost Officer hours 
(annual)

Evaluation Timeline

Web pages 
developed

Unique views

Public relations Leaflet

Press 
releases 

Case studies

£600 
design, 
£1500
print

26 Coverage and 
numbers of 
engagements

Jul 2019 – 
April - 2022

planning delivery and 
haulage 
companies;

distributors

Companies 
and 
businesses 
receiving 
goods from 
outside of 
the city

Social media In-house 
organic 
social media

- 26  Impressions
 Engagement
 Reach
 Shares / 

Retweets

Jul 2019 – 
April - 2022

Digital Film

Ezines

Web pages 
developed

£2500 52 Open rates
Click throughs
Page hits
Unique views

Jul 2019 – 
April - 2022

Public relations Leaflet

Press 
releases 

Case studies

£600 
design, 
£1500
print

26 Coverage and 
numbers of 
engagements

Jul 2019 – 
April - 2022

HGV:
Eco stars 
fleet 
accreditation 
scheme

To encourage and 
promote 
engagement with 
delivery and 
haulage 
companies;

HGV 
operators, 
hauliers and 
distributors

Companies 
and 
businesses 
receiving 
goods from 
outside of 
the city

Social media In-house 
organic 
social media

- 26  Impressions
 Engagement
 Reach
 Shares / 

Retweets

Jul 2019 – 
April - 2022

HGV: To promote the use HGV Digital Film £2500 13 Open rates Jul 2019 – 
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Measure Objective Audience Channel Marketing 
Collateral

Cost Officer hours 
(annual)

Evaluation Timeline

Ezines

Web pages 
developed

Click throughs
Page hits
Unique views

April - 2022

Public relations Leaflet

Press 
releases 

Case studies

£600 
design, 
£1500
print

26 Coverage and 
numbers of 
engagements

Jul 2019 – 
April - 2022

Sustainable 
distribution 
centre

of the Sustainable 
Distribution Centre

operators, 
hauliers and 
distributors

Companies 
and 
businesses 
receiving 
goods from 
outside of 
the city

Social media In-house 
organic 
social media

- 26  Impressions
 Engagement
 Reach
 Shares / 

Retweets

Jul 2019 – 
April - 2022

Ensure bus 
operators are 
aware of 
introduction of 
traffic regulation 
condition 

Bus 
operators

Public relations Events

Press 
releases

13 Annual CAN 
survey

Coverage

Attendance

Digital Ezines

Web pages 
developed

13 Open rates
Click throughs
Page hits
Unique views

Traffic 
regulation 
condition for 
PSVs (public 
service 
vehicle)

Social media In-house 
organic 
social media

- 13  Impressions
 Engagement
 Reach
 Shares / 
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Measure Objective Audience Channel Marketing 
Collateral

Cost Officer hours 
(annual)

Evaluation Timeline

Retweets
Outdoor promotion Welcome 

signs

Lamppost 
flags

£500
design

£30k
Installation

£100 
design, 
rental 
£1,500

13 Signage to be in 
place by May 
2019

Jan – May 
2019

Clean Air Network CAN 
branded, 
folders, web 
pages, 
leaflets etc. 
to be 
updated with 
new brand

£500 design

£2000 print

13 Revised CAN 
brand in place 
by June 2019

Jan – Jun 
2019

Public relations Internal 
communicati
on

Press 
releases

Media 
interviews

20.8 Staff awareness

Times brand is 
referred to in 
coverage and / 
or interviews

Jan 2019 – 
Jan 2022

Clean Air 
City brand

To ensure that the 
Clean Air City 
brand is inherently 
recognised 
alongside local  
measures for 
improving air 
quality

Idea = create and 
promote a 
collective drive 
towards improving 
air q within the city 
community

General 
public 

Social media Headers and 
logos for 
CAN social 
media 

£300
design

20.8  Impressions
 Engagement
 Reach
 Shares / 

Jan 2019 – 
Jan 2022
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Measure Objective Audience Channel Marketing 
Collateral

Cost Officer hours 
(annual)

Evaluation Timeline

platforms Retweets
Total £53250 =1,523 (i.e. 1FTE 

@ 80% 
productivity) 

CLIENT APPROVAL
Authority to proceed is given once this plan has been approved by the budget holder.  
Approve either by:

1. Completing ALL the boxes below and emailing the estimate direct to your Marketing Contact with the Name, Cost code and Date boxes completed.

Signature: Name: Client cost code / reference: Date:
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1.0 1  

1 Appreciation of the Brief 

Southampton’s Air Quality Strategy includes, among other measures, the implementation of 
a chargeable Clean Air Zone (CAZ) by 2020. As part of this strategy, Southampton City 
Council plan to work with local businesses and organisations to promote the uptake of low 
emission vehicle technology and to encourage sustainable working practices.  

Implementation of a CAZ seeks to discourage the most polluting vehicles from entering the 
most polluted areas through charges. Southampton’s CAZ was initially implemented in 2017 
on a non-charging basis. Charges will start to be introduced in 2019, with an aim of reducing 
emissions rather than raising revenue. The extent of the charging CAZ in Southampton and 
the vehicle liability is currently under review. 

There is a recognition that businesses will need to be supported in the move to low emission 
vehicles, in terms of expert advice and also potentially through a financial subsidy. 
Southampton City Council (SCC) have asked TRL to provide a summary of the advice 
available, the benefits of these schemes, and how they could be implemented in the 
Southampton area, in order to contribute to the outline business case for the CAZ. This 
document outlines the recommended approach. 

2 Freight Consolidation – the need for support 

2.1 Air Quality in the UK 

Total emission levels of the main air pollutants in the UK have shown a long-term decreasing 
trend for the past two decades, as can be seen in Figure 1 below. However, exposure to NOx 
levels is currently resulting in approximately 23,500 deaths per year associated with 
respiratory diseases, and greenhouse gas (GHG) emissions remain a significant concern. 

 

Figure 1: UK Emission Trends 

Source: Ricardo Energy & Environment (2015)
1
  

The major sources of air pollution in the UK are energy supply, transport, business, 
residential (e.g. heaters, aerosols, municipal solid waste, etc.), agriculture, waste 

                                                      

1
 Accessed from http://www.defra.gov.uk/statistics/environment/air-quality/ 
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management, industrial process, public and land use change. Amongst these, energy supply 
(28%) and transport (23%) are the major contributors of emissions, especially regarding 
GHGs.  

 

Figure 2: Greenhouse gas emissions by sector2  

 

Road transport is the largest single source of NOx in the UK contributing 34% in 20153. 
When looking at particulate matter, road transport is the third largest source, contributing 
14% of PM10 and 13% of PM2.5 in 2015. Diesel vehicles are a key contributor. 

Exhaust emissions can have particularly adverse effects on the elderly and vulnerable. In 
serious cases air pollution can result in premature deaths.  

2.2 Application of Clean Air Zones (CAZs) 

A Clean Air Zone as defined by Department for Transport (DfT) is a geographic area where 
specific actions are taken by local authorities to: 

 improve air quality, addressing all sources of pollution, including NOx, particulate 
matter, and 

 prioritise and coordinate resources in order to structure urban environment such 
that they promote health benefits and economic growth4,5. 

                                                      

2
 UK's GHG Inventory by source, excluding international aviation and shipping, accessed from https://uk-

air.defra.gov.uk/assets/.../1706130905_DA_GHGI_1990-2015_v02-02.xlsx 

3
 National Atmospheric Emissions Inventory, 2013 accessed from 

http://naei.beis.gov.uk/overview/pollutants?pollutant_id=6 

4
 DfT (2017) Clean Air Zone Framework Principles for Setting up Clean Air Zones in England Department for 

Transport UK 
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CAZs may or may not include charging zones, depending on the local authorities that will 
implement them. In a charging CAZ, the drivers will be charged a fee to enter the area if 
their vehicles fail to meet the minimum set of environmental standards. According to a 
study by DfT, charging CAZs, if considered feasible, can help in bringing forward compliance 
to the scheme by drivers6.     

2.3 Impact on industry - the case for consolidation 

CAZs currently often include limiting the type of large vehicles (buses, coaches and HGVs) to 
Euro VI standards. However, if implemented too quickly, this can impose significant costs to 
businesses and consumers negatively impacting the local economy. According to a study 
published by RHA, the fleet of modern Euro V vehicles is forecast to be substantial until well 
after 20207. Replacing this fleet in a short time period will pose big financial risks to 
businesses, especially small operators, who risk being phased out in the process.  

According to a report by the London Assembly Transport Committee, smaller operators are 
most impacted by various charging zones (such as London’s Congestion Charge zone, Low 
Emission Zone, Ultra-low emission zones, or Dartford crossing)8. The report also highlighted 
a Congestion Charge survey (2014) carried out for the Federation of Small Businesses, which 
found that such charging zones have disproportionate impacts on smaller businesses, who 
are already operating on tight margins which, if not acted upon, may force these operators 
out of London or out of business altogether due to increased operational costs.  

Freight in the City have reported the concerns of trade associations for HGV fleets and small 
business impacted by charging zones, citing Defra’s impact assessment study which stated 
that financial impacts would be significant for smaller HGV operations or small operators as 
measures requiring them to upgrade their vehicles will have a major impact on their costs9. 
Transport is usually the second highest operating cost component after wages. The charges 
and emission standards imposed will significantly increase these costs and therefore pose 
additional burden on these small operators, many of whom already operate on tight 
financial margins. 

However, the costs and barriers created by CAZs can be overcome with the implementation 
of sustainable freight initiatives such as urban consolidation centres. For example, Regent 
Street Consolidation Centre in London provides a means for small operators to overcome 
vehicle restrictions imposed due to the Congestion Charge zone, whereby stock from each 

                                                                                                                                                                     

5
 DfT (2017) Clean Air Zone Framework Principles for setting up Clean Air Zones in England Department for 

Transport the UK 

6
 DfT (2017) UK Plan for tackling roadside nitrogen dioxide concentrations Department for Transport 

7
 RHA (2017) Policy Paper Accommodating freight in Clean Air Zones  Road Haulage Association the UK 

8
 https://www.london.gov.uk/sites/default/files/organisational_submissions_to_congestion_investigation.pdf 

accessed on 14th June, 2018 

9
 http://freightinthecity.com/2016/10/complying-with-clean-air-zones-will-hit-smaller-hgv-and-van-fleets-

hardest/ accessed on 14th June, 2018 
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supplier delivered to a consolidation centre outside the congestion charging zone and is 
subsequently transferred to retailers via smaller electric vehicles or bikes10.  

A further example of successful urban consolidation is provided by Bristol Consolidation 
Centre. Situated north-west of Bristol, it serves more than 300 retailers and was 
implemented to reduce freight based congestion in the city centre. The centre achieved a 75% 
reduction in delivery vehicle movements, thereby saving 20.3 tonnes of CO2, 660kg NOX 
and 19.7kg of PM10 3 years after its inception in 2004. 

2.4 Freight Consolidation Centres 

The basic premise of Freight Consolidation Centres (FCCs) is to address the difference in 
requirements between inter-city and intra-city freight transport.  The inter-city freight 
favours large trucks allowing the cost of fuel and tolls to be shared across larger loads, 
smaller trucks and vans are considered more appropriate for intra-city distribution, 
particularly within smaller streets and more congested road networks11.  

2.5 Benefits of Consolidation 

As indicated by Bailey (2015), the effective utilisation of FCCs can help to:   

 overcome vehicle restrictions imposed by regulatory measures, acting as a cross-

docking facility to transfer deliveries into smaller and ‘greener’ unrestricted vehicles;  

 facilitate operations with freight vehicles in loading and unloading areas and where 

customer loading facilities may be over-capacity;   

 Improve delivery services to retailers (on-time and to-date);  

 reduce the volume of commercial traffic in urban centres; and,  

 Provide opportunities for added value services to customers, such as the removal of 

bulky packaging to increase fill-rates and reduce the generation of waste at the point 

of delivery. 

                                                      

10
  https://www.clippergroup.co.uk/wp-content/uploads/2016/01/Regent-Street-Consolidation-Case-

Study_LR_v2.pdf 

11
 Bailey G. (2015) Developing Sustainable Supply Chains for Healthcare faculty of Engineering and the 

Environment University of Southampton 
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Figure 3: Example of Regent Street Consolidation Centre 12
 

 

The main activities and benefits of FCCs are summarised in Table 111: 

Table 1: Activities and benefits of FCCs 

Activity Benefit 

Consolidation Consolidation of multiple daily deliveries to reduce 
requirement of vehicle number and increase fill-rates. 

Cross Docking Delivery of consignments to a FCC to suit supplier’s 
convenience with onward delivery to the customer as 
and when goods are needed. 

Storage Reduction of delivery lead times, improved product 
availability and customer service, through short, medium 
and long-term storage. 

Replenishment Smaller, more regular deliveries of products for re-
stocking throughout the day as opposed to a single larger 
consignment at one time. 

Pre-retailing Pre-merchandising activities such as unpacking, sorting, 
labelling, size cubing and markdowns, enabling shops to 
allocate more retail space to sales rather than stock 
storage and management. 

Returns Management Consolidating items being returned from customers to 
suppliers. 

2.6 How can we make consolidation centres work? 

Even with the noted social and economic benefits, the main barrier for wide scale adoption 
of consolidation centre is lack of a sustainable business model, especially for local operators 
and receivers, as they have to bear the additional cost of consolidation13,14.   

                                                      

12
 https://www.clippergroup.co.uk/wp-content/uploads/2016/01/Regent-Street-Consolidation-Case-

Study_LR_v2.pdf  
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Due to negative impacts on supply chains such as increased operating costs, loss of contact 
between suppliers and customers, and the sub-optimisation of supplier logistics, the 
majority of FCC schemes are supported either fully or in-part by funding from central, 
regional and local municipalities, or from the owner of the site, e.g. Amsterdam, Monaco, La 
Rochelle, Nuremburg and Bristol11. According to Verlinde S et al. (2012), most of the 
consolidation centres throughout the world rely heavily on government subsidies and shut 
down when subsidies stop13Error! Bookmark not defined..  

Most of the international experiences indicate that an initial investment in infrastructure, 
facilities, human and technical resources (including delivery vehicles) is required, with the 
most successful examples being supported by financial subsidies. For example, the Bristol 
Consolidation Centre received 62% of the necessary funds for its operation from local 
government, and organisational support from public organisations15.  

In order to achieve financial sustainability for an FCC, the two most important factors are 
scale (the area served by the FCC) and management of urban delivery operations13. 
Economies of scale, coupled with operational efficiencies can have significant impact on 
time savings, reduce km. per delivery and reduce the number of vehicles relatively, and can 
lead to additional income being generated and hence reach the break-even point for a 
consolidation centre.  

 

3 Financial Model for Freight Consolidation Support 

The following economic analysis for the Southampton City Sustainable Distribution Centre 
(SSDC) was undertaken to provide indicative cost estimates for a fictional company 
(representative of the numerous building / trade / industrial businesses within Southampton) 
transporting up to 26 United Kingdom (UK) pallets, each measuring 1200 x 1000 mm to the 
city centre each day, for two models of operation:  

1. Transhipment, whereby goods are transferred from the supplier’s vehicle to a Euro 
VI vehicle, using the SSDC only for the unloading, organisation and loading of goods; 
and, 

2. Threshold consolidation, whereby all deliveries of goods to the consolidation centre 
are held in the consolidation centre until a pre-established time interval or volume of 
goods is achieved to ‘trigger’ the delivery of the goods to the end customer, fulfilled 
by a Euro VI vehicle. 

                                                                                                                                                                     

13
 Kin B. S. Verlinde, TV. Lier C Macharis (2015) Is there life after subsidy for an urban consolidation centre? An 

investigation of the total costs and benefits of a privately – initiated concept Transportation Research Procedia 

12 (2016) 357 - 369 

14
 Independent Transport Commission (2017) How can we improve urban freight distribution in the UK? 

Challenges and Solutions Independent Transport Commission, the UK 

15
 Campbell J., L. MacPhail and G. Cornelis (2010) SEStrans (South East Scotland Transport Partnership): Freight 

Consolidation Centre Study P.b.S. Wilson 
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The costs for this assessment, shown in Table 2, were provided by the SSDC. It is important 
to note that the costs provided do not include the costs incurred for receipting, picking, 
generation of proof of delivery notifications (POD), and goods management. 

 

Table 2: Cost estimates for space and staff time associated with the consolidation of goods 
at the Southampton City Sustainable Distribution Centre (SSDC) [costs are accurate as at 

15/06/2018 and were provided by the SSDC] 

Table Space Requirement Costs £ per sq. m per week £ per UK Pallet (1.2m x 1m) 

Standard Freight 3.23 3.88 

Stackable Freight (up to 5 pallets high) 2.15 2.58 

‘Difficult' Freight 4.31 5.17 

Staff Time Costs (£ per minute, per 

member of staff) 

0.3  

 

‘Difficult’ freight is defined as goods which are not easily stackable. The costs for the 
consolidation of goods at the SSDC may be divided into two key categories: 

a. Space requirements, relating to the amount of space required to temporarily store 
items for a given period of time (costed in weekly increments); and, 

b. Staffing requirements (staff time), relating to the staff time required to load / unload, 
and managed freight within the consolidation centre. 

The impacts of each of these two categories on the costs of consolidation for a company are 
highly variable between each potential model of operation. For example, costs for the 
transhipment model will likely comprise a higher proportion of staffing requirements 
associated with the transfer of goods from a supplier’s vehicle to a Euro VI vehicle, with low- 
/ no- costs associated with space requirements due to the transient nature of the goods; 
whereas, costs for the threshold consolidation of goods at the SSDC will accrue significant 
costs related to space requirements (depending on the characteristics of the freight, e.g. 
standard / stackable / difficult), with a highly variable set of costs associated with the 
administrative burden related to the receipting, picking and creation of POD documentation.  

Whilst the transhipment model may accrue smaller costs for the supplier and improved air 
quality within Southampton City, it does not address congestion issues. Conversely, the use 
of the threshold consolidation model delivers air quality and congestion benefits within the 
city but at a higher cost to the supplier. 
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Scenario Testing 

The following cost analysis has been performed assuming a company delivering 26 UK 
pallets within a UK compliant curtain-sided trailer measuring 2480mm wide and 13,600mm 
long. 

 

Transhipment Model 

As previously noted, the costs incurred for the transhipment of goods at the SSDC may be 
highly variable due to the amount of staff time required to transfer the freight from the 
supplier’s vehicle to the onward SSDC vehicle. Since the staff time is costed linearly at a rate 
of £0.30 per minute, a doubling in staff time required will result in a doubling of the costs 
accrued. 

Whilst the costs associated with the transfer of goods between vehicles at the SSDC is likely 
to be lower than those associated with the Threshold Consolidation model, since the 
onward delivery vehicle is being used exclusively by the supplier, the full costs of the 
onward journey will be accrued by the supplier only. This will likely result in a higher overall 
cost for consolidation. 

 

Threshold Consolidation Centre Model 

As with the transhipment model, the threshold consolidation centre model is affected by 
the same uncertainties relating to staff time costs incurred. Therefore the staff time cost 
element is excluded from this analysis. As indicated by the costs in Table 2, the costs 
associated with freight storage are largely determined by the type of freight being 
consolidated. 

a. Standard freight is characterised by goods which cannot be stacked within racking, 
but can be stacked on the floor and stored in an orderly and efficient manner. This 
type of freight incurs a cost of £3.23 per square metre 

b. Stackable freight refers to goods which can be stored within racking, thereby using 
the floor space more efficiently. In the scenario given in Figure 4, it has been 
assumed that 5 pallets can be stored within the same footprint of space when 
stacked in racking, therefore generating an stepped increase in the associated costs 
of storage 

c. Difficult freight represents goods which cannot be stacked within racking, and have 
to be stored on the floor in an inefficient manner thereby occupying a greater area 
of floor space than standard freight. 

It should be noted that the space requirement costs given for each type of freight represent 
only the space occupied by the freight. An additional cost is applied to each type of freight 
to allow for SSDC staff to move amongst the freight for access and management of goods. 
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Figure 4: Cost estimates for the storage of goods per week at the Southampton City 
Sustainable Distribution Centre (SSDC) [costs are accurate as at 15/06/2018 and were 
provided by the SSDC] 

 

Consolidation of goods by means of the threshold consolidation model, whilst incurring 
greater costs associated with the storage and management of goods will achieve greater 
reductions in the costs incurred by suppliers if a critical mass of users is reached, due to the 
spreading of the costs for storage, staff time and onward deliveries amongst the various 
users. This critical mass may be aided by the delivery of sustainable freight initiatives to the 
businesses affected such as delivery and servicing plans and fleet operator recognition 
schemes. 
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Southampton City Sustainable Distribution Centre Support 

Since the costs for the consolidation of goods by any operation model are highly variable, it 
would be prudent to consider how Southampton City Council may operate the SSDC for the 
mitigation of CAZ related impacts on the freight and logistics sector operators. 

In the event of a transhipment method of consolidation being implemented, financial 
subsidy would be best applied to cover, in part or in full, the costs up to an agreed number 
of onward deliveries per day to make the subscription to consolidation services attractive. 
However, if a threshold consolidation model is selected, subsidies may need to be 
structured to cover, in part or in full, the costs associated with the onward deliveries and 
the storage costs. However, it should be noted the expected total number of onward 
deliveries for threshold consolidation would likely be lower due to the consolidation of 
goods within the centre. For both models of consolidation the total benefits yielded by 
suppliers is dependent upon participation resulting no further requirement to travel inside 
of the Southampton City CAZ. For this to be achieved, an assessment of their supply chain 
within the Southampton City CAZ will be required as part of any successful scheme moving 
forward. 

 

4 Methodology for Supporting Freight Consolidation – Practical 
Measures 

There are two main interventions identified that can contribute to the reduction of 
emissions within urban centres. These are the implementation of Delivery and Servicing 
Plans (DSPs) and the ECO Stars Fleet Recognition Scheme (ECO Stars). Both of these 
interventions share the characteristics of making changes to transport and logistics 
management behaviour, utilising existing technologies to better effect and, if possible, 
utilising new, cleaner technology. 

Both interventions have provenance and credibility, backed up by case studies across the UK 
and, in some cases, Europe. Both need financial support to implement as businesses will not 
necessarily take up the initiatives to adopt the interventions without resource and expertise 
support. 

4.1 Delivery Service Plans 

A DSP aims to identify economic, operational and environmental efficiency opportunities for 
businesses, related to their freight and servicing activities, that will challenge several of the 
business operating procedures for the receipt of physical supplies and services in their 
location. A DSP can take several forms: 

 A single occupancy building 

 A multiple occupancy building 

 A business area, zone or district. 
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A DSP will: 

 Identify the areas of a business which generate significant amounts of 

delivery and servicing activities to business’ premises 

 Assess the economic and environmental efficiency of the inventory 

management processes (including procurement) and the freight and servicing 

activities 

 Formulate a set of bespoke recommendations and solutions for a business 

based on the previous two aims. Solutions will be categorized into ‘quick-wins’ 

and ‘long-term wins’. 

A DSP will help participating organisations to: 

 Quantify the numbers of delivery and service vehicles visiting their premise 

by activity type and time 

 Manage deliveries and service activity to reduce and re-time trips 

 Assesses procurement strategies to evaluate how to reduce / consolidate 

orders that generate freight movements 

 Identify where safe and legal loading can take place 

 Use delivery companies who can demonstrate their commitment to 

environmental (and air quality) best practice 

 Save time and money 

 Improve safety and reliability 

 Reduce the environmental impact of participating organisations 

 Cut congestion in the local area 

4.1.1 DSP Benefits 

DSP benefits can be categorised into three areas as shown in Table 3 below: 

Table 3: Benefits of DSPs 

Economic Operational Environmental 

 Cost savings  

 Reduced delivery costs  

 Fuel savings  

 Reduced parking 
enforcement costs  

 Efficient use of loading 
bays 

 Improved security  

 Free up time staff 

 Improved supply chain 
reliability  

 Improved waste 
management 

 Increased driver/vehicle 
efficiency 

 Reduced congestion 

 Improved air quality 

 Improved safety 

 Improved urban 
environment  

 Demonstration of green 
credentials 

 Promotes the use of low 
emission vehicles 

 Reduced damage to 
highways infrastructure 
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4.1.2 DSP Implementation – Methodology 

A DSP includes an audit of a businesses’ internal procurement and inventory management 

activities and strategies, and a survey of the resultant freight and servicing vehicle activity at 

its premises. Following these assessments the information collected is analysed to create a 

comprehensive overview of the businesses’ delivery and servicing activities, and formulate a 

set of recommendations designed to improve the management of inventory within a 

business. 

DSP implementation 

The measures that can be taken to deliver a DSP will be determined by the nature of the 

organisation or organisations that are participating in the DSP implementation. Broadly, the 

measures include: 

 Procurement: 

o Use as a strategic tool 

o Create employee awareness 

o Reduce the number of suppliers 

o Use of local suppliers 

o Centralised procurement  

 Operational Efficiency: 

o Transparent ordering 

o Out of hours delivery 

o Consolidated and rationalised activities. 

4.1.3 Southampton Implementation Strategy 

The benefits of DSPs have been highlighted in this document from economic, operational 

and environmental perspectives. However, businesses require resource and expertise 

support to conduct the audit, assessment, analysis and initial implementation phases of a 

DSP. In addition, a key element of an implementation strategy would be to present the 

benefits to potential participants in Southampton to secure initial engagement and 

adoption.  

There are many locations in which a DSP can be implemented, each of which essentially 

follow a hierarchy of ease for gaining acceptance and implementation. Influencing factors 

include the size of the DSP, the physical geography and the business profile and, in 

particular, the number of organisations occupying a target DSP site(s).  

It would be beneficial to initially engage with and target those potential DSP sites which are 

the most likely to progress. Normally this would be a single location that has single 

organisational occupancy, where the DSP activities can be co-ordinated through one point 
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of contact and there are reduced conflicts of interest. This is particularly important when 

reviewing procurement policies with a view to joint procurement activity. In addition, public 

sector organisations can be more open to initial engagement; which can be of great benefit 

as many are significant recipients of deliveries and services on their premises. 

The suggested strategy for Southampton is as follows: 

 Identify candidate geographical areas or zones within the CAZ 

 Identify the businesses by premises and activity 

 Create a hierarchy of business and premises  

 Make direct approaches to selected businesses 

 Commence the DSP process with engaged businesses – looking at quick wins in the 

first year 

 During the completion of Year 1 implementation, produce a series of case studies for 

future promotion of the benefits to other businesses  

 During subsequent years target additional businesses and premises, working through 

the hierarchy 

For the purposes of estimating indicative costs for DSPs in Southampton, we have assumed 

a package of DSPs at £15K per plan. In order to have a significant impact in the local area, 

we propose carrying out in the region of 10 DSPs per year over a three year implementation 

cycle. We feel that this is a conservative estimate based on previous experience of 

delivering DSPs in the local area. 

TRL’s provision of DSPs can be scaled to reflect the level of detail required or the size of 

business involved. For an indicative £15K plan, TRL would carry out an internal audit and a 

one day freight survey to determine inventory strategies. The aim is to expose inefficient 

practices and identify quick wins, and to promote sustainable freight delivery options, 

potentially including local consolidation. 

A table of factors influencing the hierarchical selection of businesses and premises is given 

in Table 4 below: 
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Table 4: Selection of DSP candidate sites 

Location of Business Size of Business Premises  

 Core of CAZ 

 Within CAZ 

 Periphery of CAZ 

 Large single location 
business 

 Large organisation with 
multiple sites  

 Small or medium 
organisation single 
location business 

 Small or medium 
business with multiple 
sites 

 Single site single business 
occupancy 

 Multiple site single 
business occupancy 

 Single site multiple 
business occupancy 

 Multiple site multiple 
business occupancy 

 

4.2 ECO Stars Fleet Recognition Scheme 

4.2.1 Origins 

The ECO Stars Fleet Recognition Scheme has its origins in South Yorkshire, initiated in 2008 
and developed by the four local authorities of Barnsley Metropolitan Borough Council 
(BMBC), Doncaster Metropolitan Borough Council, Rotherham Metropolitan Borough 
Council and Sheffield City Council, with some additional financial support from NHS Barnsley. 

The aim of the scheme was to put in place an effective mechanism to engage and influence 
the environmental impact of operators of commercial vehicles on local air quality. Such 
vehicles, utilised by freight, bus and coach operators, had been identified as significant 
contributors to poor local air quality in the South Yorkshire region. 

The development of the Scheme began in the summer of 2008, managed by Transport & 
Travel Research (TTR, now TRL), and launched in January 2009. Since then, ECO Stars has 
grown into a programme of 26 fleet schemes (for vans/trucks/buses/coaches) in the UK, a 
further 2 in Europe, and 5 UK taxi schemes.  

A powerful indicator of the success of the Scheme has been the growth in the number of 
new schemes being launched and by the number of operators participating: the original 
South Yorkshire Scheme now has 127 operators as members. Across the 26 Schemes there 
are now over 520 unique members. 

ECO Stars has been funded through a variety of channels, including Department for 
Environment Food & Rural Affairs (Defra) Air Quality Grant, Department for Transport’s 
Local Sustainable Transport Fund (LSTF), Local Transport Plan (LTP) funding, other internal 
local authority funds, Scottish Government Air Quality Grants and European Commission (EC) 
match-funding. 

The current 26 UK fleet schemes are open to freight operators and service providers 
operating HGVs and vans, and to Passenger Carrying Vehicle (PCV) operators running buses, 
coaches and minibuses. The smallest operator has one vehicle and the largest many 

Page 649



Business Case Support for Southampton CAZ   

 

 

1.0 15  

hundreds of vehicles. The fleet schemes do not include passenger cars, even if they 
constitute part of the scheme member’s fleet, such as company cars. 

4.2.2 Current Schemes 

Since the launch of ECO Stars in 2008, there has been the development of a network of ECO 
Stars Schemes in the UK and continental Europe reflecting a diverse set of predominantly 
urban local authorities, yet all with Air Quality Management Areas (AQMAs) as a common 
theme. The profile of ECO Stars has particularly grown in the UK with increased interest 
from City Regions. At present eight of the worst 20 UK cities with the highest annual mean 
PM10 count have an ECO Stars Scheme. 

The Scottish Government’s Cleaner Air for Scotland strategy launched in November 2015 
included reference to membership of environmental fleet recognition schemes, and 
continued in 2018/2019 to support ECO Stars across the country as an air quality 
intervention of choice. It is anticipated that ECO Stars will play a key role in the 
implementation of Low Emissions Zones in Scotland’s four largest cities, starting with 
Glasgow in 2018. 

4.2.3 How the Scheme is delivered 

At its heart, ECO Stars is a fuel management and operational efficiency support programme, 
designed to help operators reduce fuel consumption, thereby improving air quality through 
reducing particulate emissions and vehicle carbon. It also has the added benefit of providing 
the tools and ongoing support for members to reduce operating costs which makes the 
Scheme highly attractive and beneficial to the local economy. 

All ECO Stars schemes are required to engage with local fleet operators in order to recruit 
members. Over the nine years that ECO Stars has been delivered, various engagement 
mechanisms have been tried and tested. Success has been proven to result from a mix of 
marketing, publicity, direct approach and approach through third party organisations such 
as trade associations and Chambers of Commerce. Recruitment has been aided significantly 
with the recent introduction of the new UK ECO Stars website: www.ecostars-uk.com. 

The Scheme works on the principle of reviewing operators’ vehicles on an individual basis 
for environmental credentials, including Euro Engine Standard and any additional fuel saving 
technology and environmental features, such as anti-idling cut-off and in-cab fuel 
monitoring. All Scheme vehicles are awarded a star rating and these are then aggregated to 
give the operator’s total vehicle star rating. 

Applicants also undergo an assessment of their operational fuel management practices. This 
assessment focuses on the following areas: their fuel management programme, driver skills 
development regime, vehicle specification and maintenance, use of IT support systems, and 
targeting and monitoring of performance. The operational practice assessment is then 
combined with the aggregated vehicle star rating to provide an overall Scheme star rating 
between 1 star and 5 stars, with 5 stars being the optimum. The Scheme criteria are 
adaptable to reflect changing environmental and technological standards, and were 
reviewed during 2018 to take into account the introduction of the Euro VI engine standard 
and alternative fuel and zero emission vehicles are significantly encouraged. 

Page 650



Business Case Support for Southampton CAZ   

 

 

1.0 16  

Upon becoming a member of ECO Stars, operators receive a short action plan, known as a 
Road Map, setting out measures which would help to improve their operational practices 
from air quality, environmental and economic perspectives. The Road Map is based on best 
practice and is directly applicable to the operator. Members also receive a certificate and 
profiles are included on the ECO Stars website. Other features include member workshops 
as well as a follow-up operator contact process throughout the duration of their 
membership. Successful implementation of the measures contained in their Road Map, as 
well as improvements to their fleet, could enable operators to increase their star rating up 
to 5 stars, the maximum available. Ongoing engagement and improvement is one of the key 
tenets of the Scheme. 

4.2.4 Scheme Features and Benefits 

The ECO Stars scheme is a ‘win-win’ scheme for central government, local authorities and 
scheme members, as the positive environmental and financial improvements associated 
with clean and efficient road transport operations benefit all parties. It is a measure that a 
number of local authorities have chosen as part of their response to poor air quality and 
feature within their air quality action plans, sitting alongside other actions such as traffic 
management.  

Central Government & Local Authority Benefits 

The main benefits for local authorities running an ECO Stars scheme are improvements in air 
quality through the reduction in harmful emissions associated with the running of cleaner 
vehicles. These emissions are NOx, PM10 and PM2.5.  

As ECO Stars has a significant fuel management and fuel saving profile, there are benefits to 
the local economy - assisting business profitability - that in turn contribute to overall local 
economic plans. From a wider governmental perspective, the improvements to operator’s 
fuel management helps to reduce emissions of CO2 and related air quality pollutants such as 
NOx and PM. 

A further benefit of the scheme is the proactive engagement with sometimes hard to reach 
industry audiences, and in particular with SMEs. 

Operator Benefits 

ECO Stars has always accepted, as a scheme, that incentives for commercial vehicle 
operators to join are varied and not always environmentally led. Being a scheme that 
concentrates on fuel efficiency from a vehicle, driver, journey and management perspective, 
the economic benefits of scheme membership are highly attractive.  

During the scheme's nine year life span to date, the desire for operators to improve their 
environmental performance has grown. Increasingly, supply chains (both private and public 
sector) are looking to award contracts to operators with positive and proactive 
environmental profiles and some of the larger national operators have environmental 
performance as a key business objective. ECO Stars is a perfect fit with those who are 
looking to demonstrate their environmental credentials. 
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4.2.5 Assessment Criteria within ECO Stars 

As a fleet recognition scheme focused on reducing commercial vehicle emissions and 
improving local air quality, the criteria on which members are initially and subsequently 
assessed actively encourages the adoption of low and zero emission vehicles. 

Ultimately the aim of any scheme member is to reduce their impact on local air quality and 
to improve their star rating; the highest being a 5 star member. Membership applications 
and in-membership re-assessments provide credit for the use of low and zero emission 
vehicles. 

During the application process, applicants are asked to declare specific details concerning 
individual vehicles operating (based in or spending significant time) within their local ECO 
Stars scheme. A system of ‘booster stars’ has been devised to allow additional recognition, 
above basic engine emission standards, where appropriate.  

The principle behind using these ‘booster stars’ is to encourage applicants to think beyond 
merely the Euro engine standards of their vehicle fleets and to consider additional 
technology, which could help to improve the efficiency and environmental performance of 
both their vehicles and drivers. 

4.2.6 ECO Stars Southampton Implementation Strategy 

Ultimately ECO Stars relies on three factors: 

 Commercial vehicle operator awareness of the scheme 

 Operator interest in becoming a member 

 Members implanting the management changes reluctant from their individual 

bespoke assessment and action plan Road Map. 

The aim within the Southampton City area will be to publicise the scheme widely across the 
large number of logistics and servicing organisations which use commercial vehicles either 
as their primary business or in support. This can be achieved through a number of channels 
which have been adopted in other ECO Stars scheme areas: 

 Contacting businesses with ECO Stars membership in other scheme areas with 

operating centres in the new scheme area 

 Publicity in the local press 

 Publicity in the trade press  

 Local radio – through interview rather than a set advert 

 Through trade associations – at local meetings 

 Through industry orientated events and seminars 

 By direct contact with known businesses, identified in conjunction with the local 

authority by: 

o Email approach 

o Telephone approach 
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The scheme has the advantage of the central UK website that presents a professional ‘shop 
window’ for all operators either approached or making enquiries to join the scheme. 

Southampton has in the region of 1,000 companies with an HGV operator’s licence and 
approximately 100 operators with a PCV (Bus and/or Coach) operator’s licence, according to 
the Drivers and Vehicle Standard Agency Operators License search facility. In addition, there 
will be many businesses with light commercial vehicles (vans <3.5t). Therefore, the targeting 
of ECO Stars has a very broad and deep pool of potential members in the Southampton area. 

An effective strategy in Year 1 of ECO Stars implementation would be to build local 
momentum and to establish the scheme in the Southampton City area within the HGV and 
bus/coach sectors specifically, using the methodology listed above. At this stage we advise 
recruitment without any specific target by business type or size in order to gain a core initial 
membership. In Year 2 and subsequently, recruitment can start to be more targeted and 
selective, ranking candidate operators by size and type, and targeting those operators 
where the biggest impact is likely to be felt. For example, organisations with significant 
operations in Southampton city centre who make use older and larger vehicles.  

4.3 ECO Stars Taxi and Private Hire 

4.3.1 Background  

Following the success of the second ECO Stars fleet scheme launched in Mid-Devon in 
October 2011, an application was made by Mid-Devon District Council to Defra to develop, 
pilot and run an ECO Stars scheme for taxi and private hire vehicles. Previous studies in Mid-
Devon had attributed negative effects on local air quality to this specific sector. Following 
the successful development and piloting of the Taxi Scheme in Mid-Devon, through adapting 
the original commercial vehicle assessment criteria for the taxi and private hire industry, the 
scheme was adopted by the ECO Stars Steering Group. Alongside the delivery of ECO Stars 
for freight and fleet, five ECO Stars taxi schemes have been implemented in the UK: Fife, 
Falkirk, Dundee and Glasgow following the Mid-Devon pilot.  

Given the variety of business models used by taxi operators, specific fuel saving advice, 
while given, can often been seen as lower priority than is seen in the heavier commercial 
vehicle schemes. Benefits instead are often found in disseminating information to support 
local operators in the uptake of low emission vehicles. Engagement with operators increases 
awareness of air quality issues and emphasises the need for all drivers to take responsibility 
for lowering vehicle based emissions. This is also a good opportunity to give information on 
how the introduction of upcoming CAZs may affect their business. With the introduction of 
a CAZ in Southampton, this process would be an effective and beneficial means to engage 
with a large number of taxi and private hire operators who may feel excluded from 
conversations regarding developments of air quality plans, despite the significant role they 
play in contributing to vehicle emissions and the potential impact on their business.    

4.3.2 ECO Stars Taxi Methodology 

Application for ECO Stars Taxi membership consists of a site visit to learn about the 
company and discuss the audit process with the potential new member. The application 
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form is assessed based on the ECO Stars common Taxi Scheme standards to ensure 
consistency between ECO Stars taxi memberships in different local authority areas. This 
assessment involves an individual rating of all vehicles in the fleet and business practices, to 
give each member an overall operational star rating. Fuel management plans, maintenance 
and replacement schedules, driver training, use of support systems such as telematics and 
satellite navigation and the implementation of Key Performance Indicators to monitor 
improvements are all considered as points for assessment. During the site visit there is an 
opportunity to discuss new vehicle technologies which may be applicable in that business.  

With increased ECO Stars membership, it is possible to build a picture of the most significant 
issues taxi drivers are facing as themes for discussion become apparent across a breadth of 
members. This is an opportunity for engagement between taxi drivers and the council that 
may otherwise not exist and it is a valuable means of understanding which environmental 
measures may be posing a challenge to the industry and how these challenges may be 
overcome with mutual benefit.  

Ongoing communication with members is an integral part of ECO Stars taxi membership. 
Members are contacted every six months and a reassessment is carried out at least once per 
year. This allows progression to be monitored and ensures members have ongoing support 
from ECO Stars assessors.  

Promotion and recruitment for ECO Stars taxi schemes is supported by effective marketing, 
promotion, engagement and recruitment activities to raise levels of awareness of the 
scheme among its intended target audiences, to generate interest among potential 
members and to engage directly with them, with a view to signing them up as members to 
the taxi scheme. Online research is carried out to identify local operators and invitations are 
sent via phone and email to potential members. An internal recruitment database is kept to 
record all contact with potential members. Visits are made to taxi depots and ranks in 
membership areas where contact can be gained with drivers to inform them of the scheme, 
or to carry out the assessment. Moreover, any opportunity to promote the scheme to a 
relevant audience is exploited; for example, speaking at any taxi industry event throughout 
the year, such as the Taxi Federations or local taxi forums.  

To boost membership to the ECO Stars taxi scheme in some areas, it has been agreed that 
ECO Stars membership would be a requirement for any operator applying for local authority 
school or social work contracts in that area. This incentivises membership for local operators 
and allows a greater number of contacts to be gained, and is an option worth exploring in 
Southampton.  

ECO Stars Taxis in Scotland has achieved success in promoting the uptake of low emission 
vehicles for taxi drivers. In 2016, ECO Stars members Aitch Taxis in Fife were the first to 
introduce an electric vehicle in to their fleet of taxis, following their ECO Stars assessment. 
As members of ECO Stars, Aitch Taxis were given information on vehicle options, charging 
infrastructure and available financial support for EV uptake in Scotland. Following this, low 
emission vehicle uptake of ECO Stars members has increased, including TEVCO in Dundee 
who run a fleet made up entirely of electric vehicles. 

In April 2018, an ECO Stars event was held in Fife to disseminate information about electric 
vehicles, aimed at local taxi operators. This event aimed to dispel any myths that may hinder 
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EV uptake and demonstration vehicles were available for test drive. This style of event is 
useful in promoting ECO Stars, boosting membership, and promoting low emission uptake 
on a scale which could make a real difference to improving local air quality.  

The main successes of ECO Stars taxi schemes in Scotland lie with establishing lines of 
communication to improve air quality awareness and disseminate valuable information on 
transport sustainability. It has been found in Scotland that many new members feel 
excluded from discussions regarding environmental protection measures. ECO Stars opens 
an avenue of communication between local authorities and taxi drivers and alleviates this 
sense of exclusion. Many members are otherwise unaware of measures that are in place to 
support the move to low emission vehicles. In Southampton, ECO Stars would be a useful 
tool by which to communicate any low emission taxi incentive scheme to local operators 
who may not be aware of the available funding.  

4.3.3 Implementation Strategy for Southampton ECO Stars Taxi 

A data sample of 1,945 taxi and private hire movements in Southampton, provided by 
Ricardo, shows that only 7.7% of these vehicles meet the Euro VI requirements necessary to 
operate freely within the proposed Clean Air Zone. Although the precise source of this data 
is unclear, it is presumed to be a typical snapshot of the local taxi fleet. If so, this 
demonstrates a significant member base with which ECO Stars engagement could be hugely 
beneficial. Engagement with operators on such a scale should be considered a vital 
opportunity to disseminate important information regarding environmental impact and to 
encourage low emission vehicle uptake, which could make a real impact to air quality in 
Southampton. 

Table 5, below, gives the number of taxi vehicles licensed in Southampton and New Forest 
areas16. The size of the local taxi and private hire fleet suggests that an ECO Stars Taxi 
scheme would have a plentiful recruitment pool to support a 2-3 year initial recruitment 
plan.  

Table 5: Local Taxi and Private Hire Vehicle Counts 

Local Authority No. of Taxis No. of Private Hire 
Vehicles 

Total licensed 
vehicles 

Southampton 283 653 936 

New Forest 129 310 439 

 

A suggested strategy for implementation of ECO Stars Taxi and Private Hire in Southampton 
in Year 1 would be to build a core membership of operators, focussing on the largest 
operators first. Discussions should also be held with SCC procurement and licensing teams 
to test the feasibility of introducing ECO Stars membership as a requirement for local 
authority contracts, as this process can take time and, if successful, must allow time for the 
candidate operators to comply and carry out an assessment. 

                                                      

16
 https://www.gov.uk/government/organisations/department-for-transport/series/taxi-statistics 
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Subsequent years will involve a balance of ongoing recruitment and member support – the 
split of effort dependent on the rate of membership uptake. Consideration should be given 
for holding an operators workshop in Year 2, based on the approach taken in Fife, to 
promote the use of alternatively fuelled vehicles. The need for such an event can be gauged 
from the member assessments carried out in Year 1. 

4.4 Additional Consultancy Support 

Over and above the actual assessment and analysis involved in DSPs, businesses can require 
resource and expert support to commence the initial implementation phases of a DSP. In 
addition, a key element of an implementation strategy would be to present the benefits to 
potential participants in Southampton to build interest and secure initial engagement. While 
some of these tasks can be done in parallel with ECO Stars recruitment and assessment, TRL 
feel it would be beneficial, and would reduce the implementation time, to set aside part of 
the budget to provide some additional consultancy support to research and promote the 
implementation of DSPs in Southampton. These tasks would include: 

 Identifying the geographical areas or zones within the CAZ suitable for DSP 

 Identifying the businesses by premises and activity within the areas selected 

 Creating a hierarchy of business and premises that should be targeted  

 Making direct approaches to selected businesses, based on the hierarchy 

 

Following the successful implementation of the initial DSPs, this budget of support days 
could be used to complete some case studies, which would help to promote and further 
spread the uptake of DSPs in the Southampton area. 

Furthermore, TRL expertise in alternative fuel research and technologies could be applied to 
provide advice and implementation strategies for HGV and bus fleets. TRL involvement in 
projects such as the Low Emission Freight and Logistics Trials and the Low Emission Bus 
Schemes, both for the Department for Transport, and advice schemes such as LoCITY for 
Transport for London mean we are well placed to provide this additional support. 
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5 Potential operator participation 

5.1 Recruitment Targets 

As mentioned above ECO Stars Southampton, in Year 1, should focus on HGV and bus/coach 
operators as main targets for recruitment. ECO Stars is implemented with target numbers of 
members in mind, and this target is directly scalable to match the effort involved and 
therefore budget available. Given the maturity of the scheme in the UK, a significant 
number of the larger UK operators are already scheme members. Recruitment can be 
targeted as appropriate though, and resource can be concentrated on smaller members 
with local operation. In this way they can benefit from the advice available via ECO Stars 
which can include reference to local initiatives and measures such as consolidation and CAZ 
discounts if appropriate. In terms of ECO Stars recruitment strategies, it is certainly possible 
to target businesses by type or by sector, and this approach has been used previously 
elsewhere. 

For a proposed Year 1 budget of £70K, TRL propose to recruit a minimum of 50 local HGV, 
bus or coach operators, all with operations in the local area. Year 1 can also include a public 
launch event to publicise the scheme and encourage further uptake.  Indicative budgets of 
£50K per annum for Years 2 and 3 will allow for further recruitment as well as support of the 
existing membership through reassessments, with a balance to be struck between these 
activities. We have estimated that a further 30 members per year would be achievable given 
this scale of funding. 

As mentioned earlier, we have allowed for 10 DSPs per year over an initial three year cycle, 
at an indicative £15K per plan. We feel this strikes a balance between available budget, 
likely uptake and scale required to have a meaningful impact on CAZ support. Consideration 
should be given at a future stage to whether SCC would be fully funding the DSPs, or if local 
businesses would be expected to make a contribution. 

5.2 Local Operator Numbers 

As an indicative measure, the operator license search facility from the UK Government’s 
Vehicle and Operator Service can be searched for those businesses with a live license who 
have declared an operating centre location in the Southampton area. An operating centre is 
defined as ‘the place where vehicles are normally parked when not in use’. 

This search returns 1,321 operators with a currently valid license (1,220 for goods vehicles, 
101 for Public Service Vehicles). It should be noted at this point that this list may contain 
some duplicate records where different lists of operating centres are defined under the 
same operator name, perhaps depending on how the business cost centres are split. 
However, for the purposes of this study we believe this provides an indicative assessment of 
potential operator numbers. 

TRL carried out a ‘spot check’ of 102 of these companies, spread across the alphabetical 
return of results and cross checked with entries on Companies House. This check indicated 
that 65 of those 102 businesses are flagged as either a microbusiness or a small business 
(64%). 
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Of those 65 small or microbusinesses, the average fleet size - taken from their operator 
license register - is 5.8 vehicles. 

5.3 Southampton Fleet Analysis 

ANPR data was provided for one site over a one week period, Monday 5th to Sunday 11th 
December 2016. TRL have not been able to confirm at which specific site this data was 
recorded, but for the purposes of this study we have assumed that the site is representative 
of an entry point into the Southampton CAZ and reflects average traffic flow in the area. 

5.3.1 Daily ANPR Results 

Table 6 to Table 9 below show the raw ANPR data counts for HGVs and for Bus/Coach for 

the site provided.  

HGV 

Table 6: HGV Counts by Euro Rating 

  HGV counts by Euro engine rating   

 Date 0 I II III IV V VI Total 

Mon 5th Dec 
2016 

8 9 28 341 672 1,818 1,846 4,722 

Tues 6th Dec 
2016 

8 6 26 343 687 1,890 1,885 4,845 

Wed 7th Dec 
2016 

5 5 39 331 708 1,856 1,921 4,865 

Thu 8th Dec 
2016 

6 9 43 322 696 1,829 1,800 4,705 

Fri 9th Dec 2016 7 6 34 301 656 1,727 1,679 4,410 

Sat 10th Dec 
2016 

4 6 20 80 193 549 636 2,544 

Sun 11th Dec 
2016 

9 5 9 48 93 280 321 765 

 

Table 7: HGV Percentage by Euro Rating 

  HGV vehicle by Euro engine rating – breakdown by % 

 Date 0 I II III IV V VI 

Mon 5th Dec 2016 0.2% 0.2% 0.6% 7.2% 14.2% 38.5% 39.1% 

Tues 6th Dec 2016 0.2% 0.1% 0.5% 7.1% 14.2% 39.0% 38.9% 

Wed 7th Dec 2016 0.1% 0.1% 0.8% 6.8% 14.6% 38.2% 39.5% 

Thu 8th Dec 2016 0.1% 0.2% 0.9% 6.8% 14.8% 38.9% 38.3% 

Fri 9th Dec 2016 0.2% 0.1% 0.8% 6.8% 14.9% 39.2% 38.1% 

Sat 10th Dec 2016 0.2% 0.2% 0.8% 3.1% 7.6% 21.6% 25.0% 

Sun 11th Dec 2016 1.2% 0.7% 1.2% 6.3% 12.2% 36.6% 42.0% 
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This data suggests that approximately 63% of HGVs entering Southampton are not Euro VI 

compliant and are therefore liable to a CAZ charge. The majority of vehicles are Euro V or 

Euro VI, and the counts of older, most polluting Euro 0-II vehicles are low, at approximately 

1% of all HGVs recorded per day. 

 

Bus and Coach 

Table 8: Bus/coach Counts by Euro Rating 

  Bus/Coach counts by Euro engine rating   

 Date 0 I II III IV V VI Total 

Mon 5th Dec 
2016 

1 12 28 126 195 242 183 787 

Tues 6th Dec 
2016 

2 11 28 118 209 197 171 736 

Wed 7th Dec 
2016 

1 10 26 119 201 192 153 702 

Thu 8th Dec 2016 0 14 29 113 212 197 158 723 

Fri 9th Dec 2016 2 11 36 119 218 253 191 830 

Sat 10th Dec 
2016 

3 9 21 67 149 140 139 528 

Sun 11th Dec 
2016 

1 4 24 64 124 104 107 428 

 

Table 9: Bus/coach Percentage by Euro Rating 

  HGV vehicle by Euro engine rating – breakdown by % 

 Date 0 I II III IV V VI 

Mon 5th Dec 2016 0.1% 1.5% 3.6% 16.0% 30.7% 30.7% 23.3% 

Tues 6th Dec 2016 0.3% 1.5% 3.8% 16.0% 26.8% 26.8% 23.2% 

Wed 7th Dec 2016 0.1% 1.4% 3.7% 17.0% 27.4% 27.4% 21.8% 

Thu 8th Dec 2016 0.0% 1.9% 4.0% 15.6% 27.2% 27.2% 21.9% 

Fri 9th Dec 2016 0.2% 1.3% 4.3% 14.3% 30.5% 30.5% 23.0% 

Sat 10th Dec 2016 0.6% 1.7% 4.0% 12.7% 26.5% 26.5% 26.3% 

Sun 11th Dec 2016 0.2% 0.9% 5.6% 15.0% 24.3% 24.3% 25.0% 

 

This data suggests that, on average, approximately 77% of buses are not Euro VI compliant 

and are therefore liable to a CAZ charge. 

5.3.2 Weekly ANPR Results 

The tables below show analysis of the ANPR data across the whole sample week supplied. 
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HGV 

 

Table 10: HGV Counts by Euro Rating across week 5-11 December 2016 (duplicate vehicle 
entries removed) 

Euro Count Percentage 

0 34 0.3% 

I 29 0.2% 

II 115 1.0% 

III 894 7.6% 

IV 1,712 14.5% 

V 4,519 38.4% 

VI 4,467 38.0% 

Total 11,770  

 

Table 11: HGV CAZ ‘entries’ per week 

Euro Rating CAZ Entries: No. of Days Per Week  

 1 2 3 4 5 6 7 Total 

0 26 5 1 1 1 0 0 34 

I 21 4 2 1 0 1 0 29 

II 69 25 9 8 3 1 0 115 

III 504 167 86 40 75 19 3 894 

IV 883 312 168 129 158 52 10 1,712 

V 2,333 806 393 340 462 151 34 4,519 

VI 2,341 715 370 315 475 187 64 4,467 

       Total 11,770 

Of liable vehicles (Euro 0-V): 

Total 3,836 1,319 659 519 699 224 47 7303 

% 52.5% 18.1% 9.0% 7.1% 9.6% 3.1% 0.6%  

 

Carrying out analysis of ANPR over the whole week of the supplied data, we expect in the
region of 7,303 HGV CAZ charges per week to be incurred.

It is also worth noting here that 52.5% of the vehicles incurring a charge only appear enter
the CAZ once per week.

If retrofitting of non-compliant HGVs is under consideration for CAZ implementation and
business support, it should be noted that of the 11,770 unique HGVs recorded during 
the data collection, 4,519 (38.4%) are rated as Euro V. Assuming a cost of £15,000 for the 
retrofitting of Euro V vehicles to Euro VI standard, £176.5M funding would be required. 
Assuming only the local Euro V HGV fleet are eligible for retrofitting (2,809), the cost to up-
grade may be reduced to c.£42.1M.

 

 

  

Page 660



Business Case Support for Southampton CAZ   

 

 

1.0 26  

Bus and Coach 

Table 12: Bus/coach Counts by Euro Rating across week 5-11 December 2016 (duplicates 
removed) 

Euro Count Percentage 

0 6 0.3% 

I 27 1.6% 

II 68 4.0% 

III 279 16.3% 

IV 513 29.9% 

V 478 27.9% 

VI 345 20.1% 

Total 1,716  

 

Table 13: Bus/coach CAZ ‘entries’ per week 

Euro Rating CAZ Entries: No. of Days Per Week  

 1 2 3 4 5 6 7 Total 

0 4 0 0 1 0 1 0 6 

I 14 1 2 4 1 3 2 27 

II 32 13 7 1 4 2 9 68 

III 120 46 25 15 31 24 18 279 

IV 216 93 50 32 46 34 42 513 

V 192 72 57 34 51 44 28 478 

VI 141 71 37 14 35 25 22 345 

       Total 1,716 

Of liable vehicles (Euro 0-V): 

Total 578 225 141 87 133 108 99 1,371 

% 42.2% 16.4% 10.3% 6.3% 9.7% 7.9% 7.2%  

 

Analysis of the bus and coach ANPR data on a weekly basis indicates that we would expect 
1,371 bus/coach CAZ charges per week to be incurred.     
   

42.2% of the buses and coaches incurring a charge only enter the CAZ once per week. It is 
worth noting that this figure may be impacted by leisure traffic at the port, or football traffic 
(Southampton Football Club played at home on Sunday 11th December 2016), depending on 
the site of the ANPR camera.  

If retrofitting of non-compliant buses is under consideration for CAZ implementation and 
business support, it should be noted that of the 1,716 unique buses or coaches recorded 
during the data collection, 478 (27.9%) are rated as Euro V. Assuming a cost of £15,000 for 
the retrofitting of Euro V vehicles to Euro VI standard, £7.17M funding would be required.
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5.4 Means testing and methodology 

SCC is considering providing financial support to offset the cost of the CAZ charge. These are 
likely to be provided as a discount to the CAZ charge on a means tested basis. This should be 
largely achievable, if: sufficient dissemination of information to operators as part of the CAZ; 
and an appropriate amount of time is built into the implementation of the CAZ to build the 
supporting administration required for the application of the discount. Furthermore, 
sufficient time should also be allowed for operators to apply for their discount before the 
CAZ charging becomes live. TRL cannot comment on the time and resource needed for the 
administration tasks at this stage due to the limited amount of information available. 
Provided information is disseminated, the onus should be on the operators themselves to 
prove eligibility and apply for the discount. 

The motivation for the discounts should be to mitigate the commercial impact of CAZ on the 
smaller operators who, as discussed earlier, can often be disproportionately affected by 
such charges given low profit margins. There is no desire to offer discounts to large 
operators with correspondingly large turnover or profit, as to do so would undermine the 
effectiveness of the scheme which is designed to provide an incentive to move to cleaner, 
less polluting vehicles. SMEs are often defined as having fewer than 250 employees and a 
turnover of less than £25M, although this definition does vary (e.g. some parts of 
government use the EU definition, with less than 250 employees and turnover under £50M). 

TRL comments against SCC’s proposed criteria for discount qualification are as follows: 

 

Table 14: Comments on proposed eligibility criteria 

Criteria TRL Comment 

Not Euro VI vehicle This is easily achievable as the vehicle registration 
should be provided as part of the application, and can 
be cross checked using DVLA data records 

Sole trader/SME The operator should be able to confirm SME status 
according to standard definition  

Low income, turnover or 
profit 

Declared by the operator, verifiable by accounts lodged 
with Companies House 

Dependent on business in 
the SCC area 

This is less easily defined. It may be that the operator 
has an operating centre in the Southampton area, but 
does not regularly enter the CAZ. Also, this leaves a 
grey area for the operator to define if it is dependent 
on business in this area. It may be sufficient to remove 
this element of the eligibility criteria. For instance, if a 
discount rather than exemption is being considered, an 
operator would only submit an application if they 
expected to make regular journeys into the CAZ, and 
could therefore be judged dependent. 
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The method of discount should also be considered. Given the automated nature of data 
collection and processing, consideration should be given to the placing of a ‘flag’ against a 
vehicle record to signify a qualifying vehicle. The charge levied in this case would reflect the 
discounted rate, rather than a full charge with subsequent refund required. 

 

6 Implementation: Plan and Budget 

Indicative costs and timescales can be provided for the implementation of ECO Stars and 

DSPs to support the CAZ in Southampton. 

6.1 Timeframes 

The Southampton CAZ is to be introduced in late 2019. This timescale means that 
information dissemination and support to operators who will be affected should commence 
as soon as possible to allow them to prepare, to anticipate any impact and potential 
changes to business practices required, and to consider planning for new, alternatively 
fuelled vehicles. DSPs can be delivered as individual pieces of work contributing to the wider 
picture, whereas ECO Stars is traditionally delivered in 1-3 year work packages with 
concentrated recruitment and scheme launch in Year 1, followed by further recruitment and 
ongoing member support in subsequent years. 

6.2 Indicative budget requirements 

Costs estimated below are for indicative purposes only and may be subject to change 
according to specific requirements and timescales (once known), and formal quotations 
would be required from TRL once requirements are clearer in order to confirm precise costs 
for each element. 
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CAZ Consultancy support 

 

Table 15: Indicative Consultancy costs 

Scheme Year Target Notes Indicative 
Cost 

ECO Stars Commercial Fleet 1 50 members Initial recruitment and 
scheme launch 

£70,000 

 2 30 members Recruitment and 
member support 

£50,000 

 3 30 members Recruitment and 
member support 

£50,000 

ECO Stars Taxi and Private 
Hire 

1 20 members Initial recruitment and 
scheme launch 

£40,000 

 2 15 members Recruitment and 
member support 

£30,000 

 3 15 members Recruitment and 
member support 

£30,000 

DSP 1 10 DSPs At £15K per DSP £150,000 

 2 10 DSPs At £15K per DSP £150,000 

 3 10 DSPs At £15K per DSP £150,000 

Additional consultancy 
support, @ approx £750 per 
day 

1 40 days Call off pool of 
available support days 
- DSP site assessments 
and recruitment 
preparation; 2 
workshops; HGV 
advice and strategy 

£30,000 

 2 30 days Business 
implementation 
support and case 
studies; 2 workshops; 
HGV advice and 
strategy 

£22,500 

 3 30 days Business 
implementation 
support and case 
studies; 2 workshops; 
HGV advice and 
strategy 

£22,500 

   TOTAL (ex VAT) £795,000 

 

Indicative retrofit budget (Euro V to Euro VI buses and coaches): £7.17M 

CAZ Charging and Discounts 

The weekly ANPR data analysis indicated that, if the data provided can be considered to be a 
representative location and vehicle sample, we can expect 7,303 HGV charges and 1,371 bus 
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and coach charges per week. These totals can be used to create some illustrative charging 
and mitigation scenarios. The figures used below are to provide indicative scenarios only. 
There are several assumptions involved in reaching the final figures, and these should be 
noted, including: 

 The spot check of Southampton businesses is a random sample, and the figure of 64% 
of businesses being small or microbusinesses may vary with a wider sample 

 The spot check noted small and micro businesses. Including medium sized businesses 
would increase the number eligible for discounts 

 The Euro engine breakdown in small and microbusinesses may not be the same as 
that seen across the Southampton commercial fleet as a whole as seen in the ANPR 
data. For example, larger operators may have a higher proportion of Euro VI vehicles 
in their fleets, distorting the breakdown across all operators. 

 

Income Scenario: Daily CAZ charge of £100 (as per London Low Emission Zone Charge)

 

7,303 HGV and 1,371 bus and coach charges per week give a total of 8,674 vehicle charges
per week. If Southampton were to implement a similar charge to London of £100 per day for
these vehicle types, this would incur £867,400 per week in charges.

 

 

Of the 1,321 businesses registered in Southampton with operator licenses with 1,220 goods 
operators (HGV) and 101 Public Service Vehicle operators (buses and coaches). If it can be 
assumed - as per the sampling analysis - that 64% are small or microbusinesses, this gives 
illustrative values of 781 HGV and 65 bus and coach operators which can be classed as small 
and micro business. For the purposes of this illustration, we assume that those with an 
operating centre in Southampton are dependent on business in the Southampton area. (This 
will not be true for all – some may not enter into the CAZ as part of regular recurring 
business.) The average fleet size for an SME in the Southampton area is 5.8 vehicles, as 
discussed earlier. 

This figure should be strongly caveated in that it does not account for vehicles coming in 
multiple times per week, which would attract multiple discounts as well as multiple charges.  

 

Mitigation scenario 1: discount of £50 per vehicle, per day for small businesses 

 

781 small and microbusiness HGV operators with an average of 5.8 vehicles per operator, 
gives a potential 4,530 HGV vehicles entering the CAZ from these operators. Weekly ANPR 
analysis indicated that 62.0% of the HGV sample were Euro 0-V, having entered the CAZ at 
least once during the week. This would equate to 2,809 HGV vehicles liable for the charge.  

65 small and microbusiness bus and coach operators with an average of 5.8 vehicles per 
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operator gives a potential 377 buses and coaches entering the CAZ from these operators.  
Weekly ANPR analysis indicated that 79.9% of the bus and coach sample were Euro 0-V, 
having entered the CAZ at least once during the week. This would equate to 301 buses and 
coaches liable for the charge.  

Together 2,809 HGVs and 301 buses and coaches gives a weekly total of liable vehicles of 
3,110 vehicles. If a discount of £50 per vehicle per day were applied, this figure would 
require £155,550 to be paid out per week in discounts. 

This figure should be strongly caveated in that it does not account for vehicles coming in to 
the CAZ multiple times per week, which would attract multiple discounts as well as multiple 
charges. 

 

 

Mitigation scenario 2: discount of £75 per vehicle, per day for small businesses

 

Using the above figure of 3,110 vehicles from eligible operators which may apply for a CAZ
charge discount, if a discount of £75 per day were applied, then £233,250 per week would
be needed for discounts.

This figure should be strongly caveated in that it does not account for vehicles coming in to
the CAZ multiple times per week, which would attract multiple discounts as well as multiple
charges.

 

 

Despite the qualifications around the above discount mitigation figures, by applying a 
discount rather than a complete exemption for these operators, SCC should be confident 
that the balance between income and mitigation will always result in income if only charges 
and discounts are considered, ignoring for example costs of operating and administering the 
charging scheme. 

7 Conclusion 

 

The case for support of local operators, and particularly small operators, in relation to the 
implementation of a charging CAZ in Southampton has been proposed and discussed, 
including suggested practical measures. ECO Stars Fleet Recognition Scheme and Delivery 
Service Plans have been put forward as appropriate measures to provide advice to 
operators and to act and elements in a coordinated support programme, which would build 
awareness and participation in wider initiatives such as freight consolidation.  

Indicative costs have been suggested in order to provide these consultancy services, 
itemised so that each element can be scaled up or down as required. 
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In addition, scenarios have been proposed to illustrate the CAZ vehicle charging income and 
the possible levels of support which would be required if mitigation were to be provided to 
smaller businesses by way of financial support. Similarly, costs of consolidation and available 
shipment models have been proposed to further illustrate the scenarios facing operators 
within the planned CAZ. 
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Southampton Local Plan for NO2 Compliance Project Plan Acronyms 
SS SCC Scientific Services Version 0.1
ST SCC Strategic Transport Date 21/12/18
JAQU Joint Air Quality Unit (Defra/DfT) 
Comms SCC Communications 
Li SCC Licensing 
BBLP Balfour Beatty Living Places

Task Owner 31/12/18 7/1/19 14/1/19 21/1/19 28/1/19 4/2/19 11/2/19 18/2/19 25/2/19 4/3/19 11/3/19 18/3/19 25/3/19 1/4/19 8/4/19 15/4/19 22/4/19 29/4/19 6/5/19 13/5/19 20/5/19 27/5/19 3/6/19 10/6/19 17/6/19 24/6/19 1/7/19 8/7/19 15/7/19 22/7/19 29/7/19
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Cabinet decision SS
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Communications development Comms
Communications launch Comms
Launch Li/SS
Year 1 funding level Li/SS
Year 2 funding level Li/SS
Bus Lane Enforcement

Commission BBLP ST
Pre contract Feasibility SS
Final Design and development BBLP
TRO Consultation BBLP
Sign-off ST
Capital Works BBLP
Enforcement Begins
Licensing Condition Change
Conditions drafted Li/SS
Consultation Li/SS
Conditions/consultation reviewed Li/SS
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Assessments Begin SS + Partner
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In Principle Approval ST/BBLP
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MyJourney A3024 Additional Support
A3024 Journey Planning ST
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Standstill period ST/SS
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Tender to market ST/SS
Tender evaluation ST/SS
Provisional award ST/SS
Standstill period ST/SS
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Year 2 Offer ST/SS
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Tender evaluation ST/SS
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P
age 669

A
genda Item

 4
A

ppendix 15



5/8/19 12/8/19 19/8/19 26/8/19 2/9/19 9/9/19 16/9/19 23/9/19 30/9/19 7/10/19 14/10/19 21/10/19 28/10/19 4/11/19 11/11/19 18/11/19 25/11/19 2/12/19 9/12/19 16/12/19 23/12/19 30/12/19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21

P
age 670



Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21 Oct-21 Nov-21 Dec-21

P
age 671



T
his page is intentionally left blank



Programme 
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Project objectives

Objectives
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Justify

Project Summary

 Reporting 
date:

Stage
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Change Request Form v x.x

SECTION 1 - To be completed by the originator of the change and issued to the Project Managers

Project:

Change request number (PMO to Complete):

Name of originator:

Date:
Description of change/s:

Reason for change:

MoSCoW Priority: Must/Should/Could/Won't have
MoSCoW prioritisation justification:

Confirmation of acceptance of change submitted to and received from:- 

Name / Organisation Date Feedback (Approved ?/comments)

SECTION 2 - To be completed by Project Manager

Description of impact:

SECTION 3 - To be completed by  Project Manager

Time implications:

Cost implications:

Quality implications: 

SECTION 4 - Organisational Lead Comment

SECTION 5 a - Project Manager Approval (if above tolerances, please complete section 5 b)

Approved Y/N

Rejected Y/N
Funding source for Change

Programme Contingency Y/N

Other, state…………………………………………………………..
Conditional Approval

Signed………………………………….. Dated:

SECTION 5 b - Sponsor Approval

Approved Y/N
Rejected Y/N

Funding source for Change Project Contingency Y/N
Other, state…………………………………………………………..

Conditional Approval
Signed………………………………….. Dated:

SECTION 6 - To be completed by Programme Office

Entered on to Change Control log

Relevant information detailed in project/programme decision log

Further approval required? 

Change Request Form
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CHange Request Log V x.x

Change no. Description
Req'mts
Ref no.

MoSCoW
Prioritisation Initiator Initiation date Status

Impact(Schedule/
Quality/Budget) Target close date Decision

CR001
CR002
CR003
CR004
CR005
CR006
CR007
CR008
CR009
CR010
CR011
CR012
CR013
CR014
CR015
CR016
CR017
CR018
CR019
CR020
CR021
CR022
CR023

Change Request Log
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Clean Air Zone Project Board

Purpose
The purpose of this Board is to ensure there is a shared, continued and focused effort to Implement the 
chosen solution for a Clean Air Zone in Southampton. The work will continued to oversee realisation of 
project objectives for a period of 2 years post project completion after which the board the terms of 
reference will be reviewed.
Role 
The Project Board will provide oversight and scrutiny for the Air Quality Implementation board to ensure that 
outcomes and benefits are realised within the agreed parameters. 

The Board will receive regular reports and updates from lead officers including;

 Progress of key work areas against an agreed dashboard of indicators
 Progress of benefits and outcomes realisation against targets
 Issues and risks – ongoing review and analysis
 Changes and additions to the plan that are proposed  - subject to a change control process being 

agreed
 Highlight reports on progress against the plan’s key work areas on request.
 Progress against project timeline

Governance
The Board will feedback progress and escalate key issues as agreed at each board meeting to:

 Air Quality Implementation Board
 Cabinet and CMT
 Overview and Scrutiny 
 Full Council
 Joint Air Quality Unit 

Membership & Frequency

The board will meet monthly during the duration of the project, with the following individuals being the 
standing membership, others will be invited as and when they are required.

 Mitch Sanders – Service Director for Universal and Transactional Services
 Steve Guppy – Scientific Services – Service Manager
 TBC – Clean Air Team Lead
 Pete Boustred – Strategic Transport – Service Manager
 Neil Tuck – Sustainable City Programme Manager
 Tom Tyler – SCC Project Manger
 Sarita Riley – Service Lead, legal Services partnership
 Debbie Chase – Public Health
 Kevin Harlow – Finance
 TBC – Communications and Engagement Officer
 Phil Bates – Licensing Manager

Duration 

The meeting will be an hour and a half, every two weeks until completion of the implementation works. Once 
implementation works are complete, the Air Quality Implementation board will take on oversight for the 
ongoing benefit realisation required.
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Page 1 of 1 14/01/2019
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(Implementation
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Actions
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(with controls in place)
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1 Introduction
Southampton has been named as one of many cities in the UK that will not be compliant with nitrogen 
dioxide regulations by 2020 (which have been set in line with EU air quality targets). As a result, 
DEFRA’s air quality action plan named Southampton as having to implement a Clean Air Zone (CAZ). 

Each city must develop a Business Case which explores viable options for a CAZ and present the case 
to support the preferred CAZ option. The Business Cases are being developed in line with guidance 
issued by JAQU, which in turn is based upon HMT’s five case model1. Government will assess plans to 
ensure they deliver the necessary air quality compliance, are fair, are cost effective and where possible 
deliver wider benefits.

One of the five cases which constitutes the overall Business Case is the Economics Case. At the Outline 
Business Case (OBC) stage, the Economics Case must meet the following criteria (taken from JAQU’s 
guidance: ‘Business Cases for Local Plans’):

 Elements of the existing economic case are revisited, all changes to the underlying 
assumptions made in the Strategic Outline Case (SOC) should be noted.

 All relevant costs and benefits should be evaluated at this stage. Net Present Value (NPV) for 
each option should be considered.

 The short list is to be assessed considering the benefits and costs in detail to identify a preferred 
option; including a distributional analysis of the option.

 Relevant annexes will include the full economic model and associated documentation, and the 
outputs of the scenario analysis of the air quality and transport modelling in order to assess the 
key Critical Success Factor on delivering compliance in the shortest possible time.

JAQU have shared with the cities detailed guidance around the methodologies and assumptions to 
adopt when appraising the CAZ options2. 

Ricardo has supported Southampton City Council (SCC) to develop its CAZ feasibility study, including 
undertaking the economic analysis around proposed options.

This report sets out the detail of the methodology and data sources applied to appraise the options, and 
the results. The purpose of this paper is to meet deliverable E1 of JAQU’s requirements. The results 
section of this paper forms the basis of the write up of economic appraisal, which is presented formally 
in the overarching Economics Case. 

This report sets out the approach and results of the core cost-benefit analysis (CBA) around the CAZ 
options, as required by the Five Case Model. CBA aims to identify, assess and place a monetary value 
on all impacts associated with a given policy option. In doing so, the impacts of a single option can be 
combined to judge the overall net effect. Options can be compared to assess which delivers the largest 
‘net benefit’. Therefore, it explores the economic case for the CAZ by demonstrating the value-for 
money (VFM) of the proposed option.

This represents the third version of the Methodology Report. The first version was submitted alongside 
the submission of the draft OBC to JAQU in March 2018. The second was an updated version of the 
first, submitted in July 2018. The first and second versions undertook cost-benefit analysis (CBA) of an 
initial short-list of four CAZ options. Following submission and update of the underlying air quality 
modelling, SCC undertook further development and refinement of the options under consideration. This 
third version detail the assessment of a refined shortlist of two CAZ options. However, given the OBC 
Economics Case draws on the assessment of both short-lists, the methodology adopted and the results 
of the assessment of both the initial and refined shortlists are presented in this document.

The economic analysis relies on the modelling work undertaken to support the assessment of CAZ 
options, specifically the transport modelling undertaken by Systra and air quality modelling undertaken 
by Ricardo. This paper references where the economic analysis has used the outputs of other modelling 
and describes how these outputs are used. However, it does not set out a detailed account of how this 

1 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/469317/green_book_guidance_public_sector_business_cases_201
5_update.pdf
2 Latest version issued 27/11/17
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supporting modelling work has been undertaken, which has been provided elsewhere (e.g. through the 
Transport and Air Quality Modelling Needs Assessment / Modelling Methodology Reports).
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2 Methodology
2.1 Summary overview
JAQU have provided detailed guidance on the appraisal of CAZ options. This guidance recommended 
many of the key data inputs and assumptions that were used in the analysis undertaken. 

The key guidance documents include:

 Options Appraisal – Guidance (2017)3 (and preceding versions of this guidance)

 National data inputs for Local Economic Models (2017)4.

In some steps in the approach, we have sought alternative methods to those contained within the above 
guidance or we have undertaken additional steps and/or developed assumptions where the study team 
felt that such approaches were warranted to facilitate or improve the analysis. This is the case where 
our economic modelling went beyond (in terms of detail) that set out in JAQU’s guidance. 

The analysis is underpinned by the following overarching assumptions:

 Each impact associated with each CAZ option is assessed relative to a ‘do nothing’ 
counterfactual

 All impacts are presented in real terms with a price year of 2018 

 A lifetime approach has been adopted (rather than an annualised approach) and all impacts 
are assessed over a 10-year appraisal period from 2020-30

 All impacts are discounted to 2018 applying the Green Book discount factor of 3.5%.

To support the appraisal, quantification and monetisation of impacts associated with the CAZ, Ricardo 
have developed a model performing the underlying calculations. The methodology set out in this report 
describes the approach, data and assumptions applied in the model. 

A summary of the key assumptions, data inputs and baseline can be found in Appendix 2 – Summary 
of data inputs and assumptions.

2.2 Scope of assessment
2.2.1 CAZ options assessed – initial shortlist
The analysis is defined by the CAZ options that are considered in the OBC. Work to develop CAZ 
options and refine these from a long-list to short-list has been undertaken by SCC.

The initial short-list comprised four CAZ options which were prioritised for detailed analysis as part of 
the OBC stage. These options range across different geographies and CAZ classes (variation in the 
coverage of vehicle types included in the scope of the CAZ – classifications are consistent with those 
set out by JAQU in the National Air Quality Plan). In addition, SCC considered non-charging measures 
in combination/as an alternative to a charging CAZ. The options assessed as part of the OBC are set 
out in Table 1.

Each scenario is compared with a ‘do nothing’ baseline scenario. The construction of which is discussed 
below. 

The Map of the proposed CAZ areas are included in: Appendix 1 – Maps of proposed CAZ areas.

For each vehicle type, ‘compliance’ with the CAZ is defined in line with JAQU’s standard assessment 
as defined in the national plan: i.e. non-compliant vehicles are petrol Euro 3/III or older and diesel Euro 
5/V or older. 

3 Unpublished – provided directly by JAQU to cities
4 Unpublished – provided directly by JAQU to cities
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Table 1 – Initial shortlist option construction
Option Details

City Wide CAZ 
B (Option 1)

 Introduced in 2020
 CAZ operating along but excluding the motorways around Southampton city area (M27 

and M271 of Southampton) 
 CAZ applies to Taxis, Private Hire Vehicles (PHV), Buses, HGVs and Coaches. 

City wide CAZ 
B (HGV only) 
(Option 1a)

 Introduced in 2020
 CAZ operating along but excluding the motorways around Southampton city area (M27 

and M271 of Southampton) 
 Charging CAZ area Applies only to HGVs
 Bus condition / funding for retrofit and taxi incentives which lead to vehicle upgrades

City Centre 
CAZ A (Option 
2)

 Introduced in 2020, 
 CAZ operating in the city-centre (within and including A3024 and A33 in the East)
 CAZ applies to Taxis, PVHs, Buses, and Coaches. 
 Non-charging measures for HGVs:

o Increasing use of freight delivery service plans (DSP) and consolidation centre 
(SDC)

o Greater uptake of fleet recognition scheme, and port booking and 24-hour 
delivery used to incentivise cleaner vehicles 

Non-charging 
measures 
(Option 3)

 Introduced in 2020
 Non-charging measures applied to all vehicle modes

o Bus traffic condition plus grant
o Taxi incentives
o Increasing use of freight delivery service plans and consolidation centre
o Greater uptake of fleet recognition scheme, and port booking and 24-hour 

delivery used to incentivise cleaner vehicles 

2.2.2 CAZ options assessed – revised shortlist
Following the submission of the draft OBC in spring 2018, several factors contributed to SCC refining 
the shortlist of measures for assessment from four to two CAZ options:

1. SCC further reflected on the feasibility and analysis of the options included in the initial shortlist. 

2. transport and air quality modelling of the baseline and CAZ options was updated to reflect a 
number of improvements in the underlying evidence base.

3. Due to the confirmation of funding for bus retrofit through the CBTF, this measure was moved 
from CAZ option to baseline

The revised shortlist retains one charging CAZ option (a city-wide CAZ B, similar to ‘Option 1’ under the 
initial shortlist) and a revised non-charging option (similar in principle to ‘Option 3’ of the initial shortlist, 
but with different sub-measures). 

These options are presented in detail in For each vehicle type, ‘compliance’ with the CAZ is defined in 
line with JAQU’s standard assessment as defined in the national plan: i.e. non-compliant vehicles are 
petrol Euro 3/III or older and diesel Euro 5/V or older. 

Table 2.
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For each vehicle type, ‘compliance’ with the CAZ is defined in line with JAQU’s standard assessment 
as defined in the national plan: i.e. non-compliant vehicles are petrol Euro 3/III or older and diesel Euro 
5/V or older. 

Table 2 – Revised shortlist option construction
Option Details

City Wide Class 
B Clean Air 
Zone (CAZ B)

 Introduced in 2020
 CAZ operating along but excluding the motorways around Southampton city area (M27 

and M271 of Southampton) 
 CAZ applies to Taxis, Private Hire Vehicles (PHV), Buses, HGVs and Coaches. 

o However, no scheduled buses operating services in Soton are anticipated to 
be affected given CBTF funding for retrofit will cover all buses

 Also includes taxi-licence in 2023: in 2023, licencing conditions are tightened such that 
only Euro VI vehicles can operate a licence

Non-charging 
Clean Air Zone 
(NCH CAZ)

 Introduced in 2020
 Option is comprised of four sub-measures:

o Taxi-licence in 2023: in 2023, licencing conditions are tightened such that only 
Euro VI vehicles can operate a licence

o Shore-side power: Facilities installed at 1 berth in Southampton port to allow 
cruise ships to ‘plug-in’ and use mains electricity when at berth (rather than 
using auxiliary engines to provide power)

o Port booking system: a peak hour £5 charge is implemented at the container 
port terminal for non-Euro VI HGVs accessing the port

o Sustainable distribution centre (SDC): Implementation of a Delivery Service 
Plan (DSP) and channelling of deliveries through the SDC for the General 
Hospital
 This is consistent with the SDC Option 1 as presented in the Finance 

Case where the programme achieves successful implementation of a 
DSP at one site by 2020

2.2.3 Scope of impacts assessed 
A CAZ will impact different parts of the environment, economy and society. The economic analysis 
seeks to quantify and value as many of these impacts as possible given the time, resource and 
modelling methodologies available. 

JAQU’s guidance sets the basis for the scope of impacts to be assessed in CAZ appraisal. In some 
cases, we have grouped impacts by the methodology adopted and as a result our methodology may 
use a different terminology than that set out in the JAQU guidance.

The impacts captured by the CBA, and how they correspond to the impact categories described in the 
JAQU guidance are presented in Table 3.

A quantitative assessment of the impacts associated with the CAZ has been undertaken wherever 
possible. However, in some cases it has not been possible to complete a full quantitative assessment 
given limitations in the data available.

Where impacts have not been assessed quantitatively, a qualitative assessment has been performed. 
The results of the analysis are presented in Section: Appendix 4 – Qualitative assessment of wider 
impacts.
Table 3 – Impact description and mapping to options

Included in option?Impact name Description

CAZ B NCH CAZ
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Impact name Description Included in option?

CAZ B NCH CAZ

Upgrade costs The impact on those vehicles owners 
that respond to CAZ implementation by 
replacing their vehicle. These are the 
upfront costs for vehicle owners 
associated with switching from a non-
compliant to a compliant vehicle. This 
encompasses the vehicle scrappage 
cost and the consumer welfare impact 
as described in the JAQU guidance.

This also captures the cost of retrofit 
where this action is taken to ensure 
vehicles are compliant, rather than 
switching vehicles.

Yes - Included in quantitative 
analysis

Yes – taxi licence sub-
measures lead to upgrades in 
2023

Vehicle upgrades not 
assumed associated with 
other sub-measures

Operating cost 
impacts

Those savings or additional costs that 
can result from CAZ implementation. 
This includes both changes in fuel 
consumption and the associated cost 
and change in operating and 
maintenance costs. The options 
considered for the CAZ will cover a 
range of different impacts on operating 
and fuel costs, given the different ways 
in which the measures will influence 
behaviour.

Yes - Included in quantitative 
analysis

Yes – 

Shore-side power – marine 
gas oil savings, but increase 
in electricity cost

SDC leads to opex and fuel 
savings for trips saved

Taxi licence sub-measures 
leads to upgrades in 2023

Implementation 
costs

Cost of upfront and ongoing activity and 
assets required to implement, monitor 
and enforce the CAZ by the 
administering authority. 

This category also aims to capture costs 
related to implementation of the non-
charging measures such as port 
booking, implementation of DSPs and 
24-hour delivery.

Yes - Included in quantitative 
analysis

Yes

Shore side power - upfront 
investment and ongoing 
maintenance cost

Port booking – upfront cost 
and ongoing operation of 
ANPR cameras. Does not 
include potential additional 
stack management costs

SDC – costs included for 
implementing scheme on 
behalf of SCC and 
implementing DSP for 
hospital; also includes 
additional stack management 
cost; assume spare capacity 
so no additional vehicle or 
warehouse space costs 
included

No implementation costs 
included for taxi licence

Air quality 
emissions

The impact on affected populations by a 
change in NOx and PM emissions as a 
result of CAZ implementation

Yes - Included in quantitative 
analysis

Yes - Included in quantitative 
analysis

Greenhouse 
Gas impacts

The impact on affected populations by a 
change in greenhouse gas emissions 
that result from CAZ implementation. As 
with fuel and operating costs, the 
options considered for the CAZ will 
cover a range of different impacts on 
GHG emissions, given the different 
ways in which the measures will 
influence behaviour.

Yes - Included in quantitative 
analysis

Yes – 

Shore-side power – marine 
gas oil savings, but increase 
in electricity cost

SDC leads to GHG savings 
for trips saved

Taxi licence sub-measures 
leads to upgrades in 2023

Congestion / 
travel time 
impacts

The impact of the CAZ on traffic flow and 
the subsequent impact on travel time 
experienced by those directly affected 
by the CAZ and indirectly by other road 
users. Again, the options considered for 
the CAZ will cover a range of different 

Yes - Included in quantitative 
analysis

Yes - SDC leads to driver time 
savings

There may be some knock-on 
effect of port booking system 
and SDC to wider congestion, 
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Impact name Description Included in option?

CAZ B NCH CAZ

impacts on travel time given the different 
ways in which the measures will 
influence behaviour.

but effects are too small to 
quantify

Welfare loss Where vehicle users change their travel 
patterns in response to a charging CAZ, 
there will be a cost for the user 
associated with not being able to take 
their first preference. E.g. in the case of 
‘cancelled’ journeys, the vehicle user 
will not be able to undertake the activity 
planned at the destination (e.g. 
shopping trip to city centre). The vehicle 
user will miss out on the happiness / 
value that they would have gained from 
that trip, which is captured by this impact 
category.

Yes - Included in quantitative 
analysis

Yes – port booking system 
leads some older HGVs to 
shift time of trip to second-
best alternative to avoid 
charge

2.3 Developing the fleet baseline
A key input into the economic analysis (and in particular for the calculation of upgrade costs) is the 
number of unique vehicles that will be affected by a CAZ. Although some sources of data are available 
that hint at what this figure may be, no one source of data offers a complete and robust dataset which 
can be used. Hence an assumption on the number of vehicles affected is calculated, drawing on the 
data available and sense checked against other sources. The development of these values is set out 
in this section.

2.3.1 Number of vehicles in base year (2016)
The baseline fleet is based on a number of data sources depicting the size of the fleet historically.  

For HGV and coaches, the analysis used ANPR data gathered by SCC in 2016 across a number of 
locations throughout Southampton. The ANPR data provided:

 Data from one week (in December 2016) 

 18 sites covering key links entering Southampton and around the periphery of the city

 The ANPR sites were located in the city centre and on key links city wide. The sites were spread 
across the proposed CAZ areas, and were located on many of the key links which will comprise 
the city-centre and city-wide boundaries and on sites which will be within the zones. It was 
therefore assumed that the ANPR data could be assumed to be broadly representative of 
vehicles travelling within the proposed CAZ areas.

Custom runs of this ANPR data were performed to identify the number of unique vehicles in each area 
of interest, and to develop a frequency distribution over the week of how often unique vehicles entered 
the CAZ areas.

For buses, SCC provided data from the operators on their fleet in 2016. This data presented the number 
of buses, Euro category and the expected new Euro 6 buses by bus operator. This was used to 
construct the bus fleet data for 2016. This represents the bus fleet that are operating services in and 
around the Southampton city area, but it did not capture buses using the Southampton depot but serving 
routes outside Southampton.

The construction of coach fleet data was more challenging. The ANPR data provided information on 
the total number of scheduled buses and coaches, but it was not possible to differentiate between the 
two. Therefore, we subtracted the number of buses operating scheduled services within Southampton 
from the ANPR data to get an estimate for the number of coaches accessing the CAZ areas. 

Annual, not weekly data was of interest to the modelling team. Therefore, uplift factors were required 
to take into account the additional vehicles entering the areas of interest throughout the year. These 
uplift factors were based on expert judgement, drawing on a range of insights, including:
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 analysis of the ANPR data which described the number of times a particular vehicle entered 
the areas of interest. This allowed the modelling team to identify the proportion of different 
vehicle types which enter the CAZ on a regular basis and those that enter less frequently. 

 the type and typical nature of travel of different vehicle types (e.g. the majority of buses run 
frequent routes over the course of a week, and hence are more likely captured in the weeks’ 
worth of ANPR data, whereas HGVs operate more national travel patterns, travelling less 
frequently to the same city areas)

 The amenities located in each proposed CAZ area.

The uplifts applied are presented in Table 4. Applying these uplifts to the weekly data provided the 
unique vehicles operating in the City Centre and City-Wide CAZ in Southampton on an annual basis in 
2016.

Taxi (including private hire, PH vehicles) data was based on 2016 licence data provided by SCC. This 
data did not require the application of any of the uplift factors to move from weekly to annual data.  This 
licence data is assumed to be representative of the unique vehicles operating in the CAZ zones as it is 
assumed all the Southampton registered fleet will travel within both the city wide and city centre over 
the course of a year. The drawback with this data is that it does not capture the total number of vehicles 
operating in Southampton as some vehicles may come in from outside the Southampton licencing area. 
To compensate, it is assumed that the full taxi fleet across Southampton, Eastleigh and New Forest will 
travel to Southampton centre over the course of a year – although this will not be true in practice, this 
will compensate for taxis which will travel in from other areas. An uplift of 1.5 is applied to calculate the 
number of taxis which will access the city-wide CAZ area over the course of a year, as this will likely be 
a greater number than those accessing the city centre (this has been derived from a comparison of the 
number taxi and PH vehicles accessing the city centre and city-wide zones over the course of a week, 
as depicted in the ANPR data).
Table 4 – ANPR Uplift Factors – Weekly to Annual

Uplift factor Rationale

Bus 1 Baseline fleet based on fleet data so no uplift required

Coach 2

This category will include some vehicles accessing CAZ fairly regularly (e.g. those 
services taking the same routes for private clients), accessing the CAZ less often 
but on a regular basis (e.g. operated by national operators such as Stagecoach, or 
those servicing the port) and those which visit Southampton sporadically or only 
once (e.g. to supply the football stadium and other amenities). Analysis of the ANPR 
suggests that the majority of vehicles accessed the CAZ areas only once over the 
course of the week analysed, so a fairly large uplift could be applied.

HGV 2.5

This category will include some vehicles accessing CAZ fairly regularly (e.g. those 
based in Soton), accessing the CAZ less often but on a regular basis (e.g. servicing 
the port) and those which visit Southampton sporadically or only once. Analysis of 
the ANPR suggests that the majority of vehicles accessed the CAZ areas only once 
over the course of the week analysed, so a fairly large uplift could be applied.

Taxi / PH 1 Baseline fleet based on fleet data so no uplift required

2.3.2 Number of vehicles in study year (2020)
The CAZ is anticipated to be introduced in 2020 and therefore a growth factor is required to reflect the 
growth in vehicles between 2016-2020. In this case we utilised the vehicle kilometres (vkm) produced 
by the Systra transport model. 

The growth in the transport model between 2015 and 2020 is calculated and the annual growth rate is 
applied between 2016 and 2020. These factors were split by vehicle type and showed growth in vkm 
over time (direct application of these factors assume growth in vehicles matches growth in vkm, hence 
average vkm per vehicle stays constant over time). 

The underlying data from the transport model is presented in Table 5.
Table 5 – Traffic growth in transport model

AADT Cars LGV HGV PSV

Base 2015 veh-km 17,202,674 13,822,686 1,355,533 945,2671 133,920

DM 2020 veh-km 18,607,907 15,024,927 1,498,533 975,4431 133,560
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AADT Cars LGV HGV PSV

%age change 
over 5 years

veh-km 8.17% 8.7% 10.6% 3.19% -0.003%

2.3.3 Fleet composition in 2020
The underlying ANPR provided data on the split of different vehicle types between Euro standards. 
However, as with the overall change in the number of vehicles in the fleet between 2016-20, there will 
also be some underlying churn in the spread of vehicles across Euro standards.

The fleet composition in 2020 adopted for the economic analysis was the same as that which fed into 
the preceding air quality modelling. This was calculated taking the ANPR data as a starting point, then 
using projection factors derived from National Atmospheric Emission Inventory (NAEI) data to project 
forward and give forecasts annually from 2015 to 2020.  The fleet split assumed is shown in Table 6.
Table 6 – Fleet composition in 2020

Euro Standard Bus/coach Taxi (petrol)  Taxi (diesel) HGV5

0 0% 0% 0% 0%

1 0% 0% 0% 0%

2 0% 0% 0% 0%

3 2% 3% 1% 1%

4 6% 43% 27% 3%

5 15% 35% 46% 15%

6 77% 18% 26% 80%

Note: this only shows composition of conventional fuelled vehicles. Hybrid and electric vehicles have been excluded from the 
fleet used in this study given the CAZ options only affect convention fuelled vehicles.

2.3.4 Fleet baseline used for assessment
Presented below are the raw numbers of unique vehicles derived from the ANPR data and other 
sources for the city centre, city-wide and port areas in 2016.
Table 7 – Numbers of vehicles in the model – city centre CAZ 

Input data Derived 2020 baseline (after 
applying uplift factors)

Number of non-
compliant 
vehicles 

 No.  of vehicle; 
2016; one-week 
data

% compliant  
No. of 
vehicles; 2020; 
per year / total

% compliant 
(2020) 

No. of vehicles; 
2020; per year / 
total

Bus 275 30% 275 77% 64

HGV (ANPR) 6,356 45%  16,192 80% 3,180

Taxi – HC 482 12% 507 30% 354

Tax - PH 1,288 12% 1,354 30% 945

Coaches 1,181 30% 2,407 77% 563

Table 8 – Numbers of vehicles in the model –city wide CAZ

Input data Derived 2020 baseline (after 
applying uplift factors)

Number of non-
compliant vehicles 

5 This is the weighted average of the rigid and articulated HGVs

Page 724



Ricardo Energy & Environment Economic appraisal methodology report (E1)   |  12

 
Ricardo in Confidence Ref: Ricardo/ED10107/Issue Number 2.3

 No.  of vehicle; 
2016; one-week 
data

% compliant  
No. of vehicles; 
2020; per year / 
total

% compliant 
(2020) 

No. of vehicles; 
2020; per year / 
total

Bus 275 30% 275 77% 64

HGV (ANPR) 14,420 45% 36,736 80% 7,215

Taxi – HC 482 12% 761 30% 531

Tax - PH 1288 12% 2,031 30% 1,417

Coaches 1,982 30% 4,039 77% 944

Table 9 – Numbers of vehicles in the model – port

Input data Derived 2020 baseline (after 
applying uplift factors)

Number of non-
compliant vehicles 

 No.  of vehicle; 
2016; one-week 
data

% compliant  
No. of vehicles; 
2020; per year / 
total

% compliant 
(2020) 

No. of vehicles; 
2020; per year / 
total

HGV (ANPR) 3,768 45% 9,660 80% 1,932

For the port, one specific ANPR camera site was analysed (both directions), on First Avenue, which 
leads towards Dock Gate 20 – the main entrance to the container terminal and the Western Docks. 
However, there are a number of off-port businesses which are serviced by HGVs (and possibly 
coaches) leading off from First Avenue prior to dock gate 20, and so the ANPR count at this location 
will be an upper estimate of the number of vehicles accessing the Western Docks via dock gate 20.

This also presents the resulting numbers of vehicles from application of the uplift factors, fleet growth, 
and fleet composition adjustments in 2020 as described above. 

Note: for buses, this data only considers the number of buses running scheduled routes in and around 
Southampton. This does not include buses that access the bus depot within Southampton on an annual 
basis for servicing. Through stakeholder correspondence, a bus company has noted that on average 4 
buses access the depot per week for annual servicing (208 buses per annum). Given these buses only 
enter the CAZ once a year, they are treated separately in the analysis, as detailed in the following 
sections.

2.3.5 Sense-check of unique vehicles
The number of unique vehicles travelling into the CAZ areas is a critical intermediary output of the 
analysis and defines a large proportion of the resultant impacts seen in the model. There is no perfect 
source for the number of unique vehicles. However, as part of the Quality Assurance of the analysis the 
number of unique vehicles that arise from the modelling work has undergone a detailed sense-check 
against a number of different sources and the modelling work of Systra. 

The unique vehicles that resulted from the ANPR data and application of uplift factors were compared 
with a number of different sources to ensure that the results were reasonable. The greatest uncertainty 
relates to the number of HGVs and coaches. We are confident in the taxi and bus fleet data because it 
was provided by SCC and therefore required little manipulation, and cars and LGVs were not included 
in the CAZ options. The following sources were consulted:

Expert judgement –  The economic model assumes that 36,700 unique HGVs travel into the 
Southampton city wide CAZ in a year. This is based on 14,420 unique vehicles being captured by ANPR 
cameras over the course of a single week. The majority of these vehicles are likely to be irregular visitors 
with the ANPR data suggesting that the majority of the vehicles visited the area only once a week. 
However, what the ANPR data does not describe is how many of these vehicles are repeat visitors 
week on week. It is therefore reasonable to assume that a large number of vehicles visiting the 
Southampton city wide CAZ will not be captured in this single week of ANPR data.
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Licenced vehicles – The total number of unique vehicles were compared against the number of 
licenced vehicles in Southampton and Hampshire. 

The number of unique coaches assumed to be affected by the city-wide CAZ is significantly higher (13 
times) than those registered in Southampton, but is broadly similar to those registered in Hampshire. 
Hence the assumption is equivalent to saying all coaches registered in Hampshire will travel into 
Southampton city region at some point. Some of course will not, but Southampton will attract coach 
travel from outside Hampshire, in particular to serve the port, amenities such as the football stadium, 
and for national coach routes.

The picture is similar for HGVs: the vehicles assumed to be impacted by the city-wide CAZ represent 
17-times the HGVs registered in Southampton and nearly 300% of HGVs registered in Hampshire. 
Again, Southampton as a major urban centre will attract HGV traffic from many regions outside 
Southampton, in particular to serve the port, suggesting that the difference is considered explainable. 

Table 10 – Registered vehicles in Southampton and the difference between the model otuptus

Registered 
Vehicles

Registered 
Vehicles

Difference between registered 
vehicles and those assumed travelling 
into City wide CAZ

 DfT Stats for 
Southampton

DfT Stats for 
Hampshire

Southampton Hampshire

Coaches 300 (including 
buses and coaches)

3,700 (buses and 
coaches)

1346% 109%

HGV 2,100 13,800 1749% 266%

Systra transport model – The transport model provides trip count data. The model provides 9,500 
PCU points through the city-wide CAZ enclosure over the course of a 12-hour period. Scaling this up 
and converting from PCU to trips, this equates to 2.1m HGV trips into Southampton every year. 

Assuming all HGVs make a return trip, this equates to 28.5 days for each unique vehicle spent in CAZ 
each year, or equivalent to one return trip per month. This is considered within a sensible bound, given 
some HGVs may travel in fairly frequently (e.g. once per week or more), and many will also be infrequent 
visitors.

Traffic master -  the study team are aware of the Trafficmaster dataset which was used in the modelling 
of the national plans.  It has been suggested that this could be a useful triangulation point for our 
modelling outputs but it has not been made available in time for the publication of this methodology 
document.  

2.4 Modelling assumptions
In Table 11 below we present the modelling assumptions of each CAZ option and the sub-measures 
which comprise the option. These are common across the modelling elements and are consistent 
between the transport, air quality and economic assessment. 
Table 11 - Modelling assumptions 

Option Components Modelling approach

City Wide CAZ B City Wide CAZ B in transport model, which feeds into AQ model

CAZ B
Taxi licence

All Euro V and older taxis upgrade to Euro VI in 2023 to comply with licence 
changes in 2023, following natural upgrade and provision of further taxi upgrade 
incentives, SCC anticipate there will be around 136 taxis remaining in 2023 that 
are Euro V or older.
It is uncertain whether these will be taxis or private hire (PH) vehicles hence we 
split them according to the fleet split in current licence data. 
Given this comes into place in 2023, we assume all remaining taxis are Euro V 
(a Euro IV will be around 12 years old by 2023 hence there is a lower chance 
of these older vehicles continuing to operate)

NCH CAZ Taxi licence All Euro V and older taxis upgrade to Euro VI in 2023 to comply with licence 
changes
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Option Components Modelling approach

Shore-side power
Shore-side power installed at one berth; used by 20% of cruise terminal calls 
(discussions with ABP identified around 20% of existing fleet could use shore-
side power)

Port booking system 1% of non-compliant (i.e. Euro V and older) HGV’s shift trips to off-peak periods 
(result of Systra transport modelling)

Sustainable 
Distribution Centre

DSP put in place at General Hospital, removes 113 HGV and 640 LGV trips per 
week (as defined by SCC)
No information is available on length of trips taken off the road. Hence, we 
assume the distance between the SDC and general hospital of 4km as average 
distance saved, leading to a total vkm saving per annum of 25,300 HGV and 
143,000 LGV vkms

Where a charging CAZ has been modelled, the assumed charging levels modelled are consistent with 
those proposed for the London Ultra-low emission zone (ULEZ). These are presented in Table 12. 
These are assumed as a placeholder at this stage as the exact final charging levels to implemented in 
Southampton have yet to be defined.
Table 12 – Charging levels assumed

Vehicle type Bus Coach HGV Taxi/PH
Daily charge (£/day) £100 £100 £100 £12.50

The assumption around the number of upgrades in response to these charges is taken from JAQU’s 
overarching guidance. The most recent guidance issued by JAQU (‘Inception Package’) states that 
where ‘possible local behavioural surveys’ should be used if they exist. In the case of Southampton, no 
such behavioural studies exist with which an alternative charge-response relationship could be defined. 
That said, no evidence exists to suggest that these charge-response relationships are not appropriate 
for Southampton. This is recognised as one of the key uncertainties in the analysis and is intended to 
be explored as part of proposed sensitivity analysis. 

The exception to this is for buses: CBTF funding will be available to retrofit all scheduled buses in 
Southampton. Hence it is assumed that all buses will upgrade to the compliance standard. This only 
considers buses running scheduled routes in and around Southampton. This applies in baseline and 
both CAZ options, hence no impacts associated with bus upgrades and retrofit are included in the CAZ 
options analysis.

However, this does not include buses that access the bus depot within Southampton on an annual basis 
for servicing. Given these buses only enter the CAZ once a year, they are assumed unlikely to upgrade 
in response to the CAZ (although some may already be compliant). Instead they are considered likely 
to either pay the charge or avoid/cancel their journey and use another service depot. For simplicity it is 
assumed that they ‘pay the charge’, with no impact on the impacts assessed.

For taxis and PH vehicles, the upgrade assumptions adopted are those for car vkm from JAQU’s 
guidance. Specific assumptions for taxis and PH vehicles were not available from JAQU’s guidance. 
These are adopted on the basis that taxis will enter the zone more frequently than cars and hence have 
a greater incentive to upgrade (and hence higher upgrade level), but also perhaps have greater 
opportunity and flexibility in their response relative to say coach or HGV operators. 

Once the number of upgrades has been defined, the proportion of vehicles which adopt other 
behavioural responses to the CAZ are also taken from JAQU’s guidance for taxis and PH vehicles and 
coaches. For HGVs, this alternative response is defined endogenously within the transport modelling – 
i.e. the number that pay, avoid zone or cancel. The assumptions adopted in the modelling are set out 
in Table 13.
Table 13 – First-order behavioural responses assumed in the modelling (% of vehicles)

Vehicle type Coach HGV Taxi/PH*
Upgrade 41% 44% 64%
Pay 33% 54%** 7%
Other (E.g. avoid 
zone, cancel 
journey, etc)

26% 2%** 29%
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*Assumption adopted for upgrade response for car vkms and assumed applicable to taxi vehicles

**Determined endogenously in transport model. 

2.5 Approach to assessing the impacts
2.5.1 Upgrade costs
This applies to all vehicle types upgraded under the charging CAZ B measure – all upgrades under this 
measure are assumed to occur in the year of implementation: 2020. This also applies to taxis which 
upgrade under the non-charging measure in 2023 in response to tightened licence conditions.

Calculation steps: Calculation of the vehicle replacement costs for CAZ scenarios follows the following 
calculation steps:

1. Calculation of the number of non-compliant vehicles for all vehicle types based on ‘fleet 
baseline’ and CAZ specifications. 

2. Calculation of the number of non-compliant vehicles that will be upgraded for all vehicle types 
according to ‘first order’ JAQU assumptions (i.e. as opposed to those 
avoiding/cancelling/paying the charge).

3. Calculation of the vehicles to be scrapped, bought new, sold and replaced with vehicles of the 
same fuel, and sold and replaced with vehicles of a different fuel based on ‘second order’ JAQU 
assumptions.

4. Calculation of upgrade costs for CAZ scenarios:

a. Lost residual value from scrapped vehicles based on depreciated value of non-
compliant vehicle 

b. New compliant vehicle purchase costs are cost of new vehicle 

c. Net costs of selling non-compliant used vehicles and purchasing compliant used 
vehicles with same fuel 

d. Net costs of selling non-compliant used vehicles and purchasing compliant used 
vehicles of different fuel 

e. Aggregate the relevant costs for different CAZ scenarios (e.g. CAZ B aggregates 
HGVs, Taxis, Coaches and Private Hire Vehicles)

5. Calculation of baseline upgrade costs (this assumes the same activity as the CAZ scenario, 
however this activity simply occurs at a later date, either where the non-compliant vehicle 
reaches the end of useful life or end of the ownership profile):

a. Each vehicle replaced under CAZ scenario will be replaced under the baseline at a 
later date.

i. Those vehicles that are scrapped under CAZ are assumed to run until end of 
useful life

ii. Hence no lost residual value in baseline.

b. New vehicle purchase costs – assume new vehicles would have been purchased 
anyway to replace scrapped vehicles, just at a later date

i. Associated with scrappage – so assume timing of new vehicle purchase is 
associated with remaining lifetime of vehicles scrapped

ii. Discount costs to 2018

c. Net costs of selling non-compliant used vehicles and purchasing compliant used 
vehicles with same fuel

i. The non-compliant used vehicles would have been replaced anyway, just at a 
later date

ii. Some vehicles assumed to run to end useful life and scrapped – hence net 
cost in baseline is just cost of compliant used

Page 728



Ricardo Energy & Environment Economic appraisal methodology report (E1)   |  16

 
Ricardo in Confidence Ref: Ricardo/ED10107/Issue Number 2.3

iii. Some vehicles assumed to be replaced anyway. Assume delay until 
replacement is 2 years (as midpoint of 4-year ownership cycle). After two 
years, cost is as under CAZ scenario: Net costs of selling non-compliant used 
vehicles and purchasing compliant used vehicles but two years later

1. A four-year ownership cycle was assumed on the basis of evidence 
collected as part of a feasibility study for a Zero-Emissions Zone in 
Oxford6. JAQU also provided data on typical ownership lengths. A 
comparison of the two sources suggests differences between them are 
small, in particular for HGVs which are the only category for which 
JAQU provide data and that are included in Southampton’s CAZ 
proposals. Any difference will be even smaller given the model halves 
remaining ownership lifetime as part of the analysis.

iv. Split between those non-compliant used vehicles which are scrapped at end 
of useful life, and those which are sold as used at end of ownership profile is 
determined by age of non-compliant vehicle: older vehicles are more likely to 
be scrapped

1. Proportion of different Euro standards scrapped at end useful life / old 
at end of ownership profile is based on expert judgement

v. Used compliant vehicle purchased is same age as under baseline – i.e. 
whether bought in 2020 or 2022, person buys a 5-year-old car

vi. Discount costs to 2018

d. Net costs of selling non-compliant used vehicles and purchasing compliant used 
vehicles with different fuel (same points i. – vi. apply as under c. above).

e. Aggregate the relevant baseline costs

6. Calculating the marginal impact of each CAZ scenario compared to the baseline. Given the 
same activity is assumed under CAZ scenario and baseline, just at a different time, the key 
difference driving the net effect is discounting of the impacts under the baseline.

The critical step in the above calculation steps is the application of the ‘second order’ behavioural 
response which defines how those owners of non-compliant vehicles undertake the replacement of their 
vehicle – scrap, buy new, sell and buy the same fuel, and sell and buy a vehicle of a different fuel. JAQU 
provides high level guidance regarding the proportions of vehicle owners adopting each response, but 
it was necessary for the economic modelling team to construct more detailed assumptions regarding 
behaviour in order to facilitate the analysis. A summary of these assumptions is presented in Table 14.
Table 14 – Upgrade cost assumptions

Scenario Scrap Buy new Sell & Buy Same Fuel Sell & Buy Different 
Fuel

CAZ 25% of all vehicles 
upgraded 

JAQU behavioural 
response applied. 

Oldest vehicles 
scrapped first in 
2020

25% of all vehicles 
upgraded

JAQU behavioural 
response applied. 

Every vehicle 
scrapped is 
replaced with new 
vehicle in 2020

75% * 25% (for diesel)

75% for petrol

JAQU behavioural 
response applied. 

Vehicles to be sold 
(those not scrapped) * 
behavioural response

75% * 75% (for diesel)

0% for petrol

JAQU behavioural 
response applied. 

Vehicles to be sold 
(those not scrapped) * 
behavioural response

Numbers 
of 
vehicles

Baseline Vehicles scrapped 
under CAZ are 
scrapped in 
baseline post 2020 
when end useful 
life reached

Every vehicle 
scrapped replaced 
with new in year 
after 2020 at end of 
useful life of 
scrapped non-
compliant vehicle

Same activity as CAZ 
scenario 

But some resell at end of 
ownership profile 

Some scrap when reach 
end useful life

Same activity as CAZ 
scenario 

But some resell at end of 
ownership profile 

Some scrap when reach 
end useful life

6 Ricardo (2017); ‘Oxford Zero Emission Zone Feasibility and Implementation Study’; 
https://www.oxford.gov.uk/downloads/file/4019/zero_emission_zone_feasibility_study_october_2017

Page 729



Ricardo Energy & Environment Economic appraisal methodology report (E1)   |  17

 
Ricardo in Confidence Ref: Ricardo/ED10107/Issue Number 2.3

Scenario Scrap Buy new Sell & Buy Same Fuel Sell & Buy Different 
Fuel

CAZ Loss of residual 
value determined 
by remaining life of 
vehicle

Purchase cost of 
new compliant 
vehicle in 2020

Cost of compliant used 
vehicle less resale value 
of used non-compliant 
vehicle 

Cost of compliant used 
vehicle less resale value 
of used non-compliant 
vehicle 

Costs

Baseline No residual value 
of vehicles as they 
reach end useful 
life

Purchase cost of the 
same new vehicle in 
year post 2020 (real 
cost is same as CAZ 
scenario, but 
purchase delayed 
by remaining life of 
existing vehicle 
hence cost 
discounted to 2020)

Discounted cost of used 
compliant vehicle less 
resale value of existing 
vehicle (for those 
reaching end ownership 
profile) 

Discounted cost of used 
compliant vehicle (for 
those reaching end 
useful life) 

Resale/scrappage 
profile applied to vehicle 
depending on age of 
non-compliant vehicle

Discounted cost of used 
compliant vehicle less 
resale value of existing 
vehicle (for those 
reaching end ownership 
profile) 

Discounted cost of used 
compliant vehicle (for 
those reaching end 
useful life) 

Resale/scrappage 
profile applied to vehicle 
depending on age of 
non-compliant vehicle

 

2.5.2 Air quality emissions
2.5.2.1 NOx and PM emissions (except coaches)

The key objective of the CAZ is to reduce the emission (and subsequently concentration) of air pollutant 
emissions from road transport sources. Reducing air pollutant emissions will have a range of 
subsequent benefits, on human and environmental health, productivity and amenity.

The following approach to valuing the impacts associated with reductions in NOx and PM emissions is 
as follows:

1. Take quantities (tonnes) of NOx emissions from underlying air quality modelling undertaken by 
Ricardo for all scenarios and the baseline

a. Modelling of all scenarios was provided for 2015 (base year) and 2020 (CAZ 
implementation year) 

b. The modelling domain is the network output covered by the underlying Systra transport 
model: this includes all AQMAs in Southampton and the wider transport network out to 
and including the M27 and M271 which will cover all the likely key diversion routes 
should the vehicles seek to avoid the AQMA. In addition, the domain was extended to 
cover the expected exceedance area in New Forest and surrounding roads.   

c. Emissions related to the port activities have also been considered

d. The chosen modelling domain is likely to capture the majority of emissions impacts 
associated with the CAZ, but there may still be some emissions impacts outside of this 
area (i.e. outside the modelling domain) – see qualitative analysis for further 
discussion.

2. Aggregate quantities of emissions for each CAZ scenario and for the baseline

a. Modelling was provided split by road, period of the day and for compliant (C) and non-
compliant (NC) vehicles

3. Calculate total emissions impact of CAZ scenarios on emissions relative to baseline

4. Value impact of CAZ applying damage costs provided by JAQU

a. The damage cost ‘Urban big’ is applied to all emissions reductions under the CAZ 
scenarios.

The results of the analysis for 2020 are presented in Table 15.
Table 15 – NOx and PM impacts of CAZ scenarios in 2020 (Soton modelling domain only)
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Scenario
NOx Difference from 
Baseline (tonnes)

 PM Difference from Baseline 
(tonnes)

 NCH CAZ -7.3 0.45

CAZ B 270 1.12

2.5.2.2 Emissions savings from non-charging measure

As can be seen from Table 15, in the air quality modelling the non-charging measure is seen to increase 
emissions in total over the modelling domain. This seems non-sensical, given all sub-measures in the 
non-charging measure should lead to emissions savings. Through further interrogation, we believe this 
result is likely due to noise around the underlying transport modelling, hence given the impact of the 
sub-measures is small we cannot see a significant impact in the aggregate modelling.

However, the measures are still likely to deliver an emission saving. As an alternative, the economic 
analysis estimated the air quality impacts of each of the individual sub-measures in turn to provide an 
alternative estimate of the impacts:

 Shore-side power: these results were taken directly from the separate modelling of the port 
emissions which modelled this change directly

 Sustainable distribution centre: and illustrative run of RapidEms was undertaken to estimate 
the emission impacts of the vkm saved from HGV and LGV trips removed under the scenario 
assumed

 Taxi licencing: An illustrative run of the EfT was undertaken to assess the emissions impacts 
of shifting 136 taxis from Euro V to Euro VI in 2023.

No bespoke modelling was undertaken for the port booking measure. Given the size of the proposed 
charge, we do not anticipate many if any vehicles to upgrade in response to the measure, instead this 
will shift some trips off peak. Hence the measure will influence time of day of emissions, more than 
emissions in aggregate. Although this will likely have some impact on exposure (and therefore health), 
these benefits will not appear in the economic analysis given the way in which damage costs are simply 
combined with total changes in emissions.

The results of these analyses are presented in Table 16. These impacts form the basis of the 
assessment of the NCH CAZ option, rather than the impacts from the AQ modelling, from which a 
significant impact could not be observed.

Table 16 – Emissions impacts of NCH CAZ sub-measures

Sub-measure NOx emission savings 
(2020, tonnes)

PM emission savings 
(2020, tonnes) Method

Shore-side power -8.34 -0.31 Direct modelling of port 
emissions

SDC -0.68 -0.18 RapidEms
Taxi licence 2023 -1.24 -0.01 EfT

2.5.2.3 Emissions from coaches

The Systra transport model does not split out coaches as a separate vehicle category. Hence, the 
impacts of the CAZ options on coaches are not captured in the core NOx and PM modelling undertaken 
by Ricardo. However, given the large amount of coaches entering Southampton, the impact of coaches 
was identified as a potentially important impact of the Southampton CAZ. Hence, Ricardo undertook 
supplementary modelling to illustrate the potential size of such effects. This modelling deployed Defra’s 
Emission Factor Toolkit (EfT v8.0) in a relatively simple way. The estimated emissions from coaches 
under each scenario were then included in the scenario impacts illustrated above.

The following appraisal steps were followed:
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1. Take ANPR data on the combined number of coaches and buses; subtract the number of buses 
to get an estimate on the number of unique coaches entering each CAZ boundary per week.

2. Apply an uplift factor of 2 to estimate the annual number of coaches affected by the CAZ

3. Use the bus baseline fleet to split coaches by Euro standard 

4. Combine with data on average data on vkm per annum travelled by coaches 

a. In doing so, again the illustrative modelling will capture all impacts of upgrading 
coaches, i.e. covering both travel within and outside the city, hence covering a different 
scope to the core air quality modelling undertaken

5. Input vkm change by vehicle type and Euro standard into the EfT to calculate changes in 
emissions (PM and NOx)

6. Combine changes with damage cost from JAQU guidance (‘Urban big’)

The results of the modelling are presented in Error! Not a valid bookmark self-reference..

Table 17 – Illustrative impacts of emission related to coaches

Pollutant Baseline emissions 
in 2020

Difference to the 
baseline in 2020, 
Option 1

City-wide City-wide

NOx 474.9 -147.4

PM 19.5 -1.76

2.5.2.4 Extrapolation of air pollutant impacts
Emissions under each scenario from the air quality modelling were only available for 2020. To assess 
the impacts over the course of the appraisal period, the impacts in 2020 were extrapolated to 2030 
using an extrapolation factor. 

Two options for the extrapolation factor were considered (see Information Box #1 below). The 
extrapolation factor selected for the analysis was based on the analysis underpinning the National Air 
Quality plans. Specifically, the factor considers the convergence of concentrations between baseline 
and CAZ scenarios analysed by JAQU.

Information Box #1: Impact extrapolation factors
For air pollutant (and other) impacts, detailed modelling of the effects was only available for 2020. 
Hence a methodology was developed to extrapolate these impacts over the whole appraisal period. 
Two key sources were considered from which an extrapolation factor could be derived.

National AQ plans scenarios7: The supporting evidence for the national plans included scenarios run 
by JAQU presenting resulting concentrations in cities for the baseline and illustrative CAZ scenarios. 
This information could be analysed to produce a factor with which impacts can be extrapolated over the 
appraisal period to simulate the erosion of the impacts of the CAZ, as the vehicle fleet naturally catches 
up with the upgrades brought forward as part of the CAZ. The extrapolation factor is the difference in 
concentrations between baseline and CAZ scenario, expressed as a ratio relative to the impact in 2020.

Fleet projection model: turnover in fleet can be modelled directly depicting changes in numbers of 
vehicles using assumptions provided by JAQU to facilitate modelling around the CAZ. Hence, they can 
be used to compare natural expected turnover in the fleet against the resulting fleet in 2020 following 
the application of the CAZ, and the convergence between the two going forward from that point. A basic 
fleet projection model was developed and used as an input to the 2020 air quality modelling to define 
the fleet Euro Standard split in 2020. This offers the advantage that trends in fleet can be explored 
directly. 

7 See ‘Baseline and with Measures projections’ available: https://uk-air.defra.gov.uk/library/no2ten/2017-no2-projections-from-2015-data 
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Factor used in analysis: The analysis applies an extrapolation factor derived on the basis of the 
evidence developed as part of the national plans. This approach was adopted as it was deemed most 
proportionate, and also given limitations in the availability of local information make it doubtful that a 
significantly different trend to that observed nationally can be confidently assumed for Southampton.

As noted, a simple fleet turnover model was developed to support the air quality modelling. However, 
this has a number of limitations which prevent its application for the economic analysis:

1. Further effort would be required to extend this past 2020 (this has not yet been undertaken for the 
air quality modelling)

2. Some method would be required to combine convergence for different vehicle types which 
converge at different rates. The impact on overall emissions will depend both on the convergence 
profile of the fleet itself, and the relative emissions factors across different vehicle types. Hence 
ideally this would be combined in terms of emissions. But this would require collation of a number 
of additional inputs (e.g. speed, traffic count, etc) which would then need to be combined to 
calculate emissions, essentially re-creating the functionality of the air quality model (hence not an 
insignificant task)

3. The model does not cover all vehicle types, hence any model of this type would still not present a 
fully representative picture unless additional expansion work is undertaken.

It is questionable how different the result would be between the output of a local model and the trend 
depicted by the national plans. Many of the inputs into any ‘local fleet model’ would draw on national 
data and parameters given limitations around data available at local level. The starting point of the fleet 
model noted above is reflective of local Euro splits historically (based on 1-week of ANPR from 2016). 
But then national parameters are used to depict growth in overall fleet and underlying churn in Euro 
standards forward (the tool we developed adopts national trends from the NAEI). No data exists to 
adopt local assumptions for these critical parameters, in particular when projecting out past 2020 to 
2025, 2030. Using national assumptions therefore inherently reduces the potential for any outputs from 
local modelling to vary from outputs produced from a national model. 

Further it is questionable whether one could have confidence in any difference produced from a local 
relative to national modelling. There is always inherent uncertainty associated with projecting 
parameters forward, including to 2020 – there is uncertainty around the national growth of fleet and 
turnover, and uncertainty around more localised projection factors would be even greater. There is also 
uncertainty around the starting point, given only 1 weeks’ worth of ANPR data was collected.  Hence 
the results attained from such a local fleet projection model, and those represented by the extrapolation 
factors derived from the national plans, are deemed likely to fall within the range of uncertainty around 
this exercise.

For the non-charging measures, applying this extrapolation factor may lead to a slight underestimation 
of the air quality benefits. The impacts of some of the measures included will not tail off in the same 
way as the baseline fleet catches up. This is because some measures do not simply bring forward fleet 
upgrade, but influence emissions in a different way. Some tailing off will happen as the baseline fleet 
improves, but not to the same extent as under a charging scheme. Specifically:

1. The emission benefits from use of the SDC and DSP would have a flatter profile over the 
appraisal period, as the savings in theory will be maintained associated with removing freight 
vkm from the roads. 

2. Emissions saved through shore-side power will not tail off as it is assumed vessels will continue 
to use these facilities when in port into the future

The air quality modelling does not split emissions impacts by sub-measure. However, given these 
measures have been modelled individually at sub-measure level, it has been possible to apply the 
extrapolation factor to the savings from taxi licence changes, and apply no extrapolation factor to 
savings from the SDC and shore-side power. 

To illustrate the shape of the extrapolation factor, the trend in NOx emissions impacts of the initial 
shortlist options over the appraisal period are illustrated in Figure 1 .

Figure 1 – Trend of NOx emissions impacts of CAZ over appraisal period (undiscounted)
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2.5.3 Operating costs and GHG emissions
Different vehicles have different running costs in terms of fuel and operating costs (e.g. maintenance). 
Where the CAZ incentivises switching between vehicles or changing the use of existing vehicles, there 
will be an associated impact on fuel consumption, operating costs and GHG emission. Any change in 
GHG emissions will influence the ability of the UK to meet its climate change targets.

Given the variety in measures which have been combined to form the CAZ options, there is the potential 
for a range of effects impacting operating costs. Due to limitations in modelling and approach, only the 
two key impacts have been captured in the quantitative analysis (for further discussion and analysis of 
the impacts not captured, see Appendix 4 – Qualitative assessment of wider impacts):

1. The impact of upgraded vehicles in response to charging/non-charging measures

2. Direct savings to freight operators (and cost to SDC) associated with greater routing of freight 
through the SDC.

3. Direct savings to vessel operators from installation of shore-side power – vessels consume grid 
electricity rather than marine gas oil through their auxiliary engines to provide power when at 
berth.

In addition, the fuel/opex cost savings associated with alternative responses to a charging CAZ will be 
captured by welfare loss impacts described below. However, the impact of alternative responses to a 
charging CAZ on GHG emissions will not be captured as part of the welfare loss as these impacts to 
not accrue directly to the private individual. 

To estimate the effect of upgrading vehicles, the following approach was taken: 

1. Take numbers of vehicles upgraded from fleet upgrade calculations

2. Depict change in vehicles over appraisal period using lifetime / ownership profiles to extrapolate 
differences in the fleet between the baseline and scenario

3. Combine numbers of vehicles upgraded by different vehicle type and Euro standards with the 
average annual fuel consumption and average annual operating costs per vehicle type and 
age8

a. By applying average opex and fuel consumption over the full year and average vkm 
travelled per year, this illustrative modelling will likely capture an even wider domain of 
impacts – i.e. will include the impacts where upgraded vehicles travel outside the AQ 
modelling domain

8 Consumption and opex for general vehicle types came from: Ricardo study for TfL (2014): ‘Environmental Support to the Development of a 
London Low Emission Vehicle Roadmap’ (unpublished). Data for hybrid vehicles came from: Ricardo (forthcoming). Car Choice Model (CCM) 
summary report.
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4. Changes in fuel consumption are combined with emissions factors from BEIS’ Green Book 
Supplementary Guidance to calculate changes in GHG emissions (tCO2e)

5. Changes in fuel consumption are combined with Long-run variable costs (LRVC) and changes 
in GHG emissions in each year are combined with carbon values from BEIS’ Green Book 
Supplementary guidance

a. Prices for marine gas oil are taken for ‘Rotterdam’ price point9 for 2018. These are 
forecast forward using the trend in diesel price change from BEIS’ Green Book 
Supplementary guidance

To estimate the effect of the DSP/SDC, the following approach was taken:

1. Extract total change in vkm from air quality modelling

2. Apply Euro split in 2020 to get chance in HGV vkm by standard

3. Follow steps above from 3 onwards.

To estimate the effect of the shore-side power, the following approach was taken:

1. Estimate total electricity consumption of cruise ships whilst at berth for those able to use shore-
side power facilities

a. it is assumed that only 20% of cruise vessels are currently equipped to do so

b. Vessels are assumed to be at berth for 12 hours, with an average power draw of 
12MWA10

2. Convert this into tonnes of marine as oil saved using average efficiency factor for relevant 
engine11

3. Follow steps above from 3 onwards relating to calculating fuel and GHG cost savings.

The different categories of impacts are then combined for the overall CAZ options, and discounted to 
2020.

2.5.4 Congestion impacts / Travel time
The measures which are combined to comprise the CAZ options have a variety of impacts on travel 
time and congestion. For example, where vehicle owners cancel journeys, shift mode or avoid the zone 
in response to a charging CAZ, this can lead to changes in traffic and congestion within the zone. Note: 
other behavioural responses ‘upgrade vehicles’ and ‘pay the charge’ are assumed to lead to no change 
in trips, only change to the vehicle type with which the trip is made. Hence these behavioural responses 
are assumed to have no impact on congestion.

Only one impact on congestion and travel time have been captured as part of the quantitative analysis 
(with wider, less significant impacts captured as part of the qualitative analysis):

a) The direct benefit of reduction in driver time for freight re-routing through the SDC 

b) The indirect impact of changes associated with the alternative behavioural responses to the 
charging CAZ on other road users 

Furthermore, the change in travel time for non-compliant vehicles avoiding/cancelling in response to a 
charging CAZ will be captured in the ‘welfare loss’ impact discussed below.

The direct impacts of the SDC on driver time were calculated as follows:

1. Take data from the transport modelling regarding changes in HGV and LGV trips saved

2. Combine trips saved with an average trip length saved. We have no data on the trip lengths 
saved, hence for illustration we use the distance between the SDC and General Hospital as the 
distance saved – which would correspond to the saving for a vehicle accessing the hospital 
from an area outside the city centre

3. Multiply trip length saved by two to represent savings over a return trip

9 https://shipandbunker.com/prices/emea/nwe/nl-rtm-rotterdam#MGO
10 Conversations with ABP
11 https://www.wartsila.com/sustainability/innovating-for-sustainable-societies/improving-efficiency
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4. Combine the result with an assumption on the average speed of those journeys based on 
transport model outputs (assumed to be 40kmh given most mileage will be removed from city-
centre links, plus this should include time savings from stoppages)

5. Combine this result with WebTAG data on value of time for HGV drivers.

2.5.5 Welfare loss
Where vehicle users change their travel patterns, there will be a cost for the user associated with not 
being able to take their first preference. E.g. in the case of ‘cancelled’ journeys, the vehicle user will not 
be able to undertake the activity planned at the destination (such as a shopping trip to the city centre). 
The vehicle user will miss out on the value or ‘utility’ that they would have gained from that trip, and 
hence this represents a cost to the CAZ scenario.

The approach to assessing these impacts is consistent with the JAQU guidance and is as follows:

1. Take frequency distribution of unique vehicles accessing CAZ across week from ANPR data 

2. Spread number of non-compliant vehicles in 2020 over this distribution

3. Combine number of vehicles, with days spent in CAZ over the week, to calculate total days in 
CAZ over all vehicles over the week

4. Remove proportion associated with upgraded vehicles or those paying the charge, leaving CAZ 
days associated with those adopting alternative behavioural responses.

5. Scale up affected CAZ days per week to affected per year

6. Combine number of affected CAZ days with ½ CAZ charge

7. Extrapolate the impact in the first year over the appraisal period using the extrapolation factor.

This analysis therefore implicitly carries forward the proportion of HGVs taking each alternative 
response modelled endogenously within the transport model. For other vehicle modes (i.e. taxis and 
coaches – all non-compliant buses are assumed to retrofit in response to the CAZ), the proportion that 
adopt behavioural responses (other than upgrade) are taken from JAQU’s standard assumptions.

There are a number of different impacts that the user will face associated with switching transport 
behaviour. Not just the utility of making the trip, but the time required to travel, the fuel, operating cost, 
comfort of the mode, etc. In theory, the user will take into account all of these impacts when considering 
the best way to make a trip, and contrast them across alternatives. Under the CAZ scenario, users now 
face the additional cost of the CAZ charge and will therefore compare the net effect of all these 
supporting impacts, against the cost of the charge, and decide the appropriate course of action. This 
approach therefore should not only capture the utility change, but also the other associated impacts 
associated with changing behaviour and which are privately faced by the user. This wider range of 
impacts has the potential to overlap with other impacts assessed: where this risk is present, this has 
been considered and discussed in the assessment of other effects presented in this report. This is 
predominantly addressed in the qualitative analysis where the impacts which have potential to overlap 
are considered.

This does not include buses that access the bus depot within Southampton on an annual basis for 
servicing. Given these buses only enter the CAZ once a year, they are assumed unlikely to upgrade in 
response to the CAZ (although some may already be compliant). Instead they are considered likely to 
either pay the charge or avoid/cancel their journey and use another service depot. For simplicity it is 
assumed that they ‘pay the charge’, with no impact on the impacts assessed. Even if these buses are 
assumed to cancel, this would only have a marginal impact on the welfare effects assessed: 4 buses 
per week results in 208 cancelled CAZ days per year, which equates to an additional cost of £10,400 
(assuming half the charge). This impact is small compared to the wider welfare losses estimated. 

2.5.6 Implementation costs
Alongside costs to vehicle owners, there will also be costs associated with design, delivery and ongoing 
monitoring and enforcement of the CAZ options for the implementing authority. 

There will be costs associated with both the non-charging and charging CAZ measures. For the 
charging zones, these costs include items such as cameras, signage, and activities required to set-up 
and run the CAZ. 

Costs for a charging zone are based on those developed by SCC for the Finance Case.
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Following Webtag guidance12, an adjustment for Optimism Bias has been applied to the implementation 
costs assumed in the central case. Costs are uplifted by 36% to reflect optimism bias. 

There will also be costs associated with the non-charging measures under consideration. In the 
quantitative analysis, costs have been captured representing: 

 design and delivery of the port booking incentive scheme, based on costings provided through 
discussion with DP World

 Costs of designing, negotiating and implementing DSPs to achieve the targeted level of vkm 
reduction. These are taken from SCC’s estimated cost for this measure under ‘Option 1’ as set 
out in the Financial Case

o However, this does not include any additional costs associated with stack management 
which may occur due to changes in timing of HGV trips to the port

 Cost of additional freight flowing through the SDC

o Our analysis assumes that the SDC is already established and there is spare capacity 
to take up additional freight. Hence there will not be any upfront costs associated with 
setting up an SDC, and some of the variable costs which scale with volume of freight 
handled will not accrue (e.g. requirement to expand delivery fleet). This assumption 
has been checked and confirmed as appropriate with the Transport team at SCC.

o Hence the only additional costs (not captured) will be additional administrative, labour 
and handling costs within the warehouse. The economic case for use of SDC 
commonly falls down due to the ‘double-handling’ costs, suggesting some of these 
costs could be quite substantial. Indeed, a study by Transport Catapult into the benefits 
of the University Hospital suggested that the administrative, management and labour 
costs of operating a DSP are much greater than running the fleet of delivery vehicles, 
in the range of 3.6:1.

o The cost included is based on a study by TRL undertaken for SCC13 which provided a 
cost of storage per pallet. The costs included are those incurred by space related to 
the temporary storage of items within the warehouse – i.e. this relates to the physical 
space on floor which the goods occupy. This cost does not include costs incurred for 
handling, receipting, picking, generation of proof of delivery notifications (POD), and 
goods management

o As noted by the study, SDC costs can vary depending on type of freight (e.g. standard 
or ‘difficult’), delivery model (e.g. transhipment or threshold consolidation) and storage 
time. It can also depend on existing empty running capacity of freight and the type and 
size of freight vehicles replaced. Simplifying assumptions have been made for all these 
parameters to produce an illustrative cost.

 Cost of implementing and maintaining the shore-side power installation at one berth – costs 
provided through discussion with ABP

Again, an adjustment for Optimism Bias has been applied to the implementation costs assumed in the 
central case. Costs are uplifted by 36% to reflect optimism bias. The exception is this uplift has not been 
applied to the shore-side power costs. Based on discussion with ABP, these costings are based on an 
average of several detailed quotations that ABP have received for the work and are hence assumed to 
be at a more advanced stage than other implementation costs included in the assessment.

12 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/625380/TAG_unit_a1.2_cost_estimation_jul17.
pdf
13 TRL (2018); ‘Business Case Support for the Implementation of a Clean Air Zone in Southampton’ (unpublished)
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3 Results
3.1 Quantification and valuation of impacts
The results of the economic analysis are presented in Figure 2, Table 18 and Table 19.
Figure 2 – PV of impacts and NPV of CAZ and NCH option

Note: Bars represent present value (PV) of impacts; dots represent aggregate net present value (NPV) of all impacts associated 
with CAZ option; all impacts are assessed relative to ‘do nothing’ baseline; -ve values denote benefit / +ve values denote costs; 
all impacts are in 2018 prices; all impacts are discounted to 2018
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Table 18 - Monetised impacts associated with CAZ options (cumulative discounted impact (PV) from 2020-30 (£m 2018 prices))

AQ 
emissions 
impacts

Upgrade 
costs

Implementation 
costs

Opex 
change

Fuel 
consumption

CO2 
emissions

Welfare 
effects SDC Shore-side 

power  NPV 

NCH CAZ -1.26 0.15 0.00 0.00 -0.05 -0.03 0.01 -0.19 1.79 0.43

CAZ B -14.57 6.82 3.66 -2.41 -7.71 -3.87 2.40 0.00 0.00 -15.67

Notes: -ve values denote benefit / +ve values denote costs; all impacts are in 2018 prices; all impacts are discounted to 2018; 

(*) Air quality impacts represent reductions in emissions valued using the damage costs. These results are distinct from those presented in the air quality modelling report, which focus on concentrations 
and comparison to the legal limits, although a key input into this economic work is the underlying air quality modelling used to form compliance assessment.

Table 19 – Monetised impacts of NCH CAZ at sub-measure level
AQ 
emissions 
impacts

Upgrade 
costs

Implementation 
costs

Opex 
change

Fuel 
consumption

CO2 
emissions

Welfare 
effects  NPV 

Taxi licence -£37,459  £149,912  £1,998 -£46,868 -£25,607  £41,976 

SDC -£268,115  £1,084,813 -£1,546,278 -£729,580 

Port 
booking

 £268,874  £9,749  £278,623 

Shore-side 
power

-£950,056  £6,331,518 -£1,549,647 -£2,993,109  £838,707 

Notes:  - ve values denote benefit / +ve values denote costs; all impacts are in 2018 prices; all impacts are discounted to 2018

Where cells blank, impacts not estimated or are not associated with measure
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3.1.1 Detailed analysis
Air quality emissions impacts: Both the CAZ B and NCH CAZ are seen to deliver positive 
improvements in air quality through reduction in emissions, which in turn carry with them a range of 
benefits for human and environmental health. 

The CAZ B impact on NOx and PM emissions has been modelled in detail using Ricardo’s air quality 
models, which capture impacts within a defined domain. However, this modelling did not capture the 
impacts of the additional Taxi measure in 2023. For the NCH CAZ, no significant impact could be 
discerned from the aggregate AQ modelling. Instead, the impacts of each measure were analysed 
individually and aggregated. The results have been included as part of the NPV and demonstrate that 
the impacts of the Shoreside power measure can be significant. The impacts of the 2023 Taxi measure, 
as well as the SDC are less pronounced. This is because these two measures only affect a small 
proportion (136 Taxis and less than 1% of HGV + LDV travel) of total travel within the modelled domain.

Taken together, the air pollutant impacts represent the largest net effect across the CBA (with the 
exception of shore-side power investment cost). Each option delivers a large benefit through reduction 
in emissions, which scales with the size of the CAZ and vehicle types included, and hence the number 
of vehicles affected. The options deliver larger emissions reduction in NOx. 

The CAZ B delivers the greatest reduction in emissions, followed by the NCH CAZ. CAZ B represents 
a charging scheme with the largest geographical boundary and variety of vehicles covered – hence this 
will affect the greatest number of vehicles delivering greater emissions savings. 

Vehicle upgrade costs: A key impact in the CBA is cost of upgrading non-compliant vehicles. This 
covers a number of impacts: the scrappage cost of non-compliant vehicles, cost of purchasing new 
compliant vehicles, retro-fit of non-compliant vehicles and the cost of swapping a non-compliant used 
for a compliant used vehicle. 

There is a significant cost associated with the CAZ option as here, the majority of non-compliant vehicle 
owners are assumed to choose to upgrade their vehicle in response to the CAZ.

This impact is a net effect associated with the CAZ scenario: there are also costs in the baseline 
scenario as the predominant impact of the CAZ is simply assumed to be to bring forward activity (in this 
case upgrading vehicles) which otherwise would have happened anyway, just at a later date. Hence 
the costs of the baseline activity are removed from those of the CAZ scenario to present the net cost of 
the CAZ. In fact, the absolute costs for the CAZ and baseline scenario are around £90+ million with the 
net impact therefore being the difference between two large numbers. Hence the overall NPV is 
particularly sensitive to assumptions made in modelling the upgrade costs.

Costs increase with the size of the CAZ size and classification as more vehicles are affected: e.g. the 
costs of a Class A option will be lower than a Class B. Given the CAZ B option affects many more 
vehicles, the upgrade costs are much higher for this option relative to the NCH CAZ option.

Implementation costs: The cost of implementing a charging CAZ have been captured based cost 
estimates derived by SCC for the Financial Case. 

For non-charging measures, several different implementation costs have been included across the sub-
measures, namely:

 design and delivery of the port booking incentive scheme, based on costings provided through 
discussion with DP World

 Costs of designing, negotiating and implementing DSPs to achieve the targeted level of vkm 
reduction. These are taken from SCC’s estimated cost for this measure under ‘Option 1’ as set 
out in the Financial Case

o However, this does not include any additional costs associated with stack management 
which may occur due to changes in timing of HGV trips to the port

 Cost of additional freight flowing through the SDC

 Cost of implementing and maintaining the shore-side power installation at one berth – costs 
provided through discussion with ABP.
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Over the ten-year appraisal period, implementation costs are not an insignificant impact in comparison 
to other impacts. 

These costs are higher for the NCH CAZ relative to the CAZ B, namely due to the costs of implementing 
and maintaining shore-side power. 

Operating, fuel consumption and CO2 emission savings benefits: By affecting the types and 
patterns of road transport in different ways, the CAZ options could have a range of different impacts on 
operating costs of vehicles, fuel consumption and CO2 emissions. Given limitations in data and 
methodology, only the two most significant impacts have been captured as part of the quantitative 
analysis (with the rest explored through the qualitative analysis):

1. Newer, compliant vehicles are likely to be much more efficient and less costly to maintain (e.g. 
they are likely to require fewer repairs), hence upgrading to these vehicles will deliver additional 
benefits to the vehicle owner through operating and fuel cost savings.

2. An increasing flow of freight through the SDC as a consequence of updating DSPs will lead to 
a reduction of freight vkm on Southampton’s roads. This will lead to a direct reduction in 
operating and fuel costs, and CO2 emissions which move in line with distance travelled.

In addition, fuel and GHG emissions savings have been estimated for the shore-side power installation.

Comparing this to the other impacts captured, these impacts form a significant secondary benefit (after 
air pollutant emission reductions). In particular, fuel savings and CO2 emission reductions. 

As with upgrade costs, the impacts scale with the CAZ area and number of vehicles affected. Hence, 
they are greatest for CAZ B.

Welfare effects: this captures a range of impacts associated with the alternative behavioural responses 
(i.e. other than upgrade vehicle or pay the charge14) to a charging CAZ. 

The quantitative analysis shows that this impact is an important element of the CBA.

The size of the impact increases with the range of vehicles covered by and the geographical size of the 
CAZ. Hence the welfare costs are highest for CAZ B which affects the greatest number of vehicles, and 
hence also has the greatest number of HGVs, taxis and coaches which may either avoid the zone or 
cancel their journey in response to the CAZ charge.

This does not include buses that access the bus depot within Southampton on an annual basis for 
servicing. However illustrative estimates suggest even if all journeys are cancelled the welfare impact 
would be small compared to the wider welfare losses estimated. 

The NCH CAZ will not have the same welfare impact as it does not propose to implement a charging 
zone. However, there will be a small welfare impact associated with the port-booking measure, which 
will lead some HGV operators to switch trips off-peak to a second-best alternative.

Travel time effects of SDC: As with changes in fuel and operating costs, the NCH options could have 
an impact on congestion on Southampton’s roads and hence on travel time (which carries an economic 
value). Again, given limitations in data and methodology, only one of the key impacts have been 
captured: Impact of DSP/SDC on freight driver time (i.e. reduction associated with freight journeys re-
routing and consolidating through the SDC.

The results suggest that travel time savings could be a significant benefit associated with the NCH CAZ 
(i.e. DSP/SDC). This mirrors the results of the study undertaken by Transport Catapult looking at the 
impacts of greater uptake of the SDC in Southampton, finding that driver time savings are the most 
important amongst a range of potential benefits associated with increasing uptake15.

The analysis has not captured:

14 No impacts associated with ‘pay the charge’ are captured as part of the societal CBA. There is no change in behaviour, so no impact on 
emissions or other impacts associated with this response. There is a cost to vehicle owners paying the charge, although this is wholly offset by 
the benefit to the authority to which the charge is paid. Hence this impact is a ‘transfer’ and hence does not need to be captured as part of 
societal CBA.
15 Transport Systems Catapult (2017); ‘Quantifying the benefits from consolidation centres’ (unpublished, provided by SCC)
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1. Change in travel time associated with alternative behavioural responses to charging CAZ - this 
is not included again as part of the travel time effects given it will already be captured by the 
welfare effects estimated above16. 

2. Wider changes in travel time due to trips removed through use of the SDC

3. Any impact of port booking changes on travel time of HGVs accessing the port, or wider traffic 
due the removal of these peak-time journeys

Regarding 1, analysis of the initial shortlist suggested the wider congestion impact of non-compliant 
vehicles responding to the CAZ charge (included as a sensitivity around Option 1a) are very small. This 
is because only few HGVs have the opportunity and choose to ‘avoid’ the zone in response to the CAZ 
charge. Further, the transport modelling observes a small ‘rebound’ effect as car drivers take advantage 
of fewer HGVs on the road, potentially eroding further any improvement in travel time for other road 
users.

3.1.2 Comparing the options
The CBA results present an assessment of the key monetised costs and benefits associated with the 
CAZ options and a partial NPV (it has not been possible to quantitatively assess some of the impacts – 
see Qualitative Assessment below). 
Based on the analysis conducted, it appears that the CAZ B would deliver a positive NPV on central 
assumptions: (i.e. the benefits of implementing these options would be greater than the costs), but the 
NCH CAZ would deliver a net cost.

CAZ B delivers much greater number of vehicles upgraded, which also carries with it greater upgrade 
and welfare costs. However, this also delivers much larger air quality and GHG emission savings, 
together with fuel and operating cost savings. These benefits outweigh the costs associated with the 
measure.

The NCH CAZ delivers emissions reductions in a different way and hence affects many fewer vehicles. 
In fact, it is useful to look at the impacts of the NCH CAZ at sub-measure level. In summary:

- Taxi licence uplift in 2023: this measure will instigate a small number of taxis to upgrade in 2023 
(136 taxis anticipated to remain non-compliant). As with the CAZ measure, there are associated 
upgrade costs, balanced against air pollutant and GHG emissions savings, and fuel savings. In 
the central assessment, the result is a slight net cost. However, its benefit-cost ratio of 0.72 is 
fairly close to one hence the assessment could change under different sensitivities around the 
central analysis.

- Sustainable distribution centre: as under the assessment of the initial shortlist, the NPV is again 
positive. There are implementation costs to the ‘Option 1’ as described in the Financial Case 
which targets developing 6 DSPs. However, even where only one DSP is implemented as 
assumed in this economic analysis (albeit for a fairly large site), the benefits outweigh these 
upfront costs. Further, the benefits will be scalable – where further DSPs are successfully 
implemented, the benefits will increase in line.

- Port booking system: the quantitative analysis only captures costs for this measure – an 
implementation cost, and a welfare cost from HGVs needing to use their second-best booking 
slot. Hence the NPV of this measure is negative. An air quality impact could not be valued given 
the damage cost methodology does not account for time of day of emission

- Shore-side power: overall the NPV is negative, predominantly due to large upfront investment 
cost. However, we assume only 20% of cruise vessels visiting the port of Southampton can 
take advantage of this measure and cut-off benefits at the end of the 10-year appraisal period. 
If the number of vessels using the shore-side power facility scales up over time and/or the 
installations lasts longer than 10 years, the NPV may be close to/at NPV neutral.

16 The ‘welfare impact in theory will also capture changes in travel time for those adopting the avoid zone, cancel journey or mode-shift 
behavioural responses. However, what this will not capture is the wider impacts that these responses will have on general congestion around the 
network, and hence on the time spent travelling by other vehicle users. Both impacts would be captured by assessing the aggregate travel time 
however (as described above) a significant effect could not be identified for all options.
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3.2 Uncertainty - Delivery risk
The impact of the CAZ options will critically depend of the behavioural response of the transport users. 
The assumptions used in this analysis to appraise the CAZ B option are derived from two sources:

1. Response of HGVs (which do not upgrade) to the charging CAZ is produced endogenously in 
the demand module of the transport model

2. Other vehicle responses to the charging CAZ are from a Transport for London (TfL) study on 
behavioural responses in London and elaborated in the JAQU guidance CAZ implementation. 

Therefore, the impact of the CAZ measures in Southampton are affected by the extent to which the 
behavioural assumptions are applicable in Southampton context. No attempt has been made to adjust 
the assumptions to differences in economic, business and social environment or transport infrastructure 
in which the CAZ will be introduced and implemented. 

In addition, there are several other areas of uncertainty around many assumptions made to simplify the 
economic analysis which may affect the ability of the CAZ options to achieve their intended objectives: 

• A CAZ is not a binary policy instrument (it is there or it is not). Responses and resultant impact 
will be determined by the stakeholder engagement, communication, public transport, signs, 
cameras and enforcement, and complementing policies that go with/alongside CAZ 
implementation.

– There is also a wider link to national policy and communications around air quality and 
CAZ agenda

• The response will also depend on the charge levels set. This analysis is based on the national 
recommended charges, which are assumed consistent with the JAQU behavioural responses 
in the Soton context

• The modelling assumes all responses will occur immediately upon implementation in 2020. 
However, in practice it may take vehicle owners time to realise the additional costs and select 
their behavioural response

– Responses will start when the scheme announced to try and achieve compliance when 
scheme opens (e.g. London LEZ) so some may react before 2020, but some may do 
so afterwards

– Also, vehicle owners may switch between behavioural responses over time, and 
potentially multiple times.

Furthermore, there may also be challenges around the implementation of the options which could affect 
the feasibility of some of the CAZ options. In particular, the availability of a national database in order 
to identify taxis entering the CAZ area will critically affect the effectiveness of the CAZ to charge and 
ultimately instigate behavioural response from these vehicles. Where such a database is not available, 
there is substantial risk that taxis will simply register outside Southampton were registration data used 
for the basis of charging, undermining the ability to capture these vehicles entering the zone.

There are also specific risks related to the implementation and effectiveness of the non-charging 
measures. The impact of these measures also critically relies on behavioural change from vehicle 
owners, but in this case in response to incentives rather than a CAZ charge. 

a) Firstly, vehicle owners often do not hold complete information on the trade-offs between 
different strategy - i.e. some measures rely on users recognising and capturing benefits such 
as those associated with the SDC. 

b) Second, even where users may know an alternative would be more beneficial they may still not 
act rationally. This can be the case for several reasons, but one may be down to the design of 
the incentive given in general economic agents are more averse to loss than attracted to 
benefits of equal amount. 

c) Finally, there may be other barriers related to contractual arrangements, procurement, financial 
information/commercial sensitivity and feasibility among others that may delay the uptake of 
these measures. 

The specific risks and barriers to implementing these measures are set out in more detail in Table 20 
below.   
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Table 20: Delivery risks related to non-charging measures

Measure Barriers

DSP/SDC • Existing delivery contracts / procurement arrangements could last several years and 
be difficult to change/alter in the short term

• Majority of benefits accrue to delivery company, not recipient – but recipient has decision 
making power (and may need to bear additional cost of consolidation)17

• Companies do not have perfect information on the potential costs and benefits to 
inform a decision – identification of true costs is not always easy as common practice to 
use standard cost per mile

• Fear of loss of control of stock
• Limitations around feasibility given type of product
• Perception that consolidation is expensive
• Delivery costs can be centralised in large organisations, hence savings accrued against 

central (not store specific) bottom line
• Reluctance to take ‘non-standard’ approach to distribution to one store as opposed to 

the other stores in a chain
• Increasing complexity and costs of operation
• Loss of contact between suppliers and customers
• Difficulties in co-ordinating a DSP across multiple businesses on single site with differing 

wants and needs. 

Shore-side 
power

 A private company is in charge of the port  delivery impact / timing of port charging 
relies on will / effectiveness of port companies 

 Where external funding is not received, installation will rely on private financial 
assessment of measure which will not include key environmental benefits which help 
improve the case for installation

Port 
booking 

• A private company is in charge of the port  delivery impact / timing of port charging 
relies on will / effectiveness of port companies

Given these factors, it could be considered that there is greater uncertainty and risk around the ability 
of NCH CAZ to deliver anticipated air pollution emissions reductions than around the CAZ B.

3.3 Qualitative Assessment
The approach has sought to quantify and monetise the impacts associated with the CAZ options. 
However, in some cases due to limitations in data or methodologies available, it has not been possible 
to assess all impacts quantitatively. In this case, these impacts have instead been assessed 
qualitatively and the results are presented in this section.

Through the development of the methodology, a number of impacts were identified as being 
unquantifiable. Specially: 

a) AQ impacts:
o outside modelling domain (NOx and PM, not coaches)
o associated with alternative responses of coaches and taxis
o associated with port booking measure

b) Implementation costs of non-charging measures
c) Wider fuel/opex/GHG impacts associated with charging and non-charging measures
d) Wider congestion/travel time effects associated with charging and non-charging measures
e) Noise / accidents / infrastructure effects associated with charging and non-charging measures

Further several impacts were identified as associated with the CAZ but were deprioritised for 
assessment as less significant effects. Specifically:

 Transaction costs associated with upgrading vehicles. 
 Welfare (utility) loss associated with upgrading vehicles.

A qualitative analysis of these impacts across the scenarios is undertaken in Appendix 4 – Qualitative 
assessment of wider impacts, and a summary of the assessment is included in Table 21.

17 TRL (2018); ‘Business Case Support for the Implementation of a Clean Air Zone in Southampton’ (unpublished)
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Table 21 – Qualitative analysis of CAZ options against impacts not covered by core CBA
Impact category Option 1 (City-

wide CAZ B)
Option 3 (Non-
charging 
measures)

AQ impacts: a) outside modelling domain, b) associated 
with alternative responses, c) associated with port 
booking measure

 

Transaction costs  

Welfare loss associated with upgrading vehicles / /

Implementation costs of non-charging measures - 

Wider fuel/opex/GHG impacts / 

Wider congestion/travel time effects / 

Noise / accidents / infrastructure / (/)

Key: Each impact is assigned a scoring – this attempts to judge the size and direction of impacts between different options, and 
the overall size / importance of impact relative to other impacts assessed both qualitatively and quantitatively.  ‘’ denotes large 
benefit associated with option; ‘’ denotes small benefit; ‘-‘ denotes no significant impact; ‘’ denotes small cost; ‘’ denotes 
large cost; ‘/’ denotes where there are costs and benefits, with no discernible overall net effect, and ‘/()’ denotes where 
there are both costs and benefits, but the overall effect is deemed likely to be a net benefit.

The impacts not captured by the quantitative analysis could represent both costs and benefits for the 
CAZ options, and an impact may switch between being a cost or benefit, depending on the option in 
question. In summary:

 CAZ B could deliver additional air quality emissions reductions outside the modelling domain, 
but the port booking measure under NCH CAZ could deliver some reduction in exposure which 
is not captured through the damage cost approach

 Upgrading of vehicles under all options will carry transaction costs, which scale with the 
number of vehicles upgraded. Hence these will be greatest for CAZ B

 There will be additional implementation costs not captured by the core analysis to design and 
deliver the non-charging measures, in particular stack handling costs under the port booking 
measure

 The NCH CAZ will deliver additional fuel, operating cost, GHG savings, congestion/travel time 
and accident benefits not captured under the core analysis. Some will also reduce noise 
exposure (e.g. SDC) 

To demonstrate the potential emissions impacts which fall outside of the zone further, an illustrative run 
of the EfT has been undertaken for Option 1 of the initial shortlist. The results are presented in Table 
22. This analysis has only been undertaken for one option as:

1. A comprehensive illustration of emissions impacts cannot be produced for all options. For 
Options 2 and 3, not all non-charging measures can be modelled in this simple way (and a 
breakdown of savings by sub-measure is not available from the core AQ modelling to be able 
to clearly see where the estimates from the core AQ modelling could overlap with the results of 
an illustrative EfT run)

2. This modelling is illustrative and does not go into the same level of detail as the core AQ 
modelling. These results will not therefore displace the core AQ modelling as part of the core 
results given there is a greater confidence in the outcomes of this modelling, and hence results 
for all options are not needed for this purpose

3. Assessing this option will also serve to illustrate the maximum possible impact given this option 
is assumed to have the largest impact on air quality.
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Table 22 – Illustrative run of EfT for Option 1
Change in NOx 
emissions (2020, 
tonnes)

Change in PM2.5 
emissions (2020, 
tonnes)

£ impact in 2020 PV impact over 
appraisal period

Core AQ modelling -431 -13.2 £4.78m £22.1m
Illustrative EfT run -1,476 -14.94 £8.28m £38.3m

As can be seen from the results in Table 22, the value of emissions impacts outside the modelled zone 
could be significant, almost doubling the emissions benefits under Option 1. This would push the NPV 
of this option further positive. But what is more interesting is perhaps what this means for the relative 
NPV of options.

These additional impacts are driven predominantly by HGV mileage outside of the AQ domain – these 
are the largest vehicle category affected and also one of the highest annual mileage. Further, an 
illustration of the coach impacts is already included in the ‘core’ modelling, further underlining the 
difference will predominantly be associated with HGVs. Hence this additional £16m or so of benefits 
will be associated with the CAZ B option. 

3.4 Summary assessment
The economic analysis conducted on the CAZ options has taken two forms: the focus has been on 
undertaking CBA of the options and monetisation of impacts. This has been complemented with 
exploration of some of the delivery risks around the CAZ options.

A summary of the results is presented in Table 23. 

The key focus of the CAZ options is to reduce emissions and help meet legal limits for air pollutant 
concentrations. From the CBA, CAZ B has the greatest impact on emissions. This is driven a charging 
CAZ instigating greater improvements in HGVs which are a key source of emissions for Southampton. 
This result includes the emissions impact of the options on coaches, considering the total mileage driven 
by the coaches, which is not included in the core air quality modelling.  However, it does not capture 
further emissions reductions for other vehicle types which will occur outside the modelling domain – as 
shown in the sensitivity analysis these impacts could be significant for the CAZ B option. 

Alongside greater reductions in air pollutant emissions, the higher level of vehicle upgrades under CAZ 
B also delivers a higher level of secondary benefits – i.e. fuel and operating cost savings, and GHG 
emission reductions as newer and more efficient vehicles come into the fleet at an earlier stage. NCH 
CAZ does deliver fuel and GHG savings, in particular through energy-switching under the shore-side 
power measure and through trips removed by the SDC, but these savings are smaller.

However, CAZ B also carries a higher cost of upgrading vehicles. Costs will move in proportion with 
number of vehicles affected: hence the costs are smaller for the NCH CAZ than the CAZ B. Likewise 
welfare costs from avoided trips will be associated with the options containing a charging area and are 
higher the larger the area and greater number of vehicles affected. 

Given that the CAZ options predominantly target commercial vehicles, these costs (and others 
associated with CAZ compliance – such as charge payments) will be borne by businesses, raising 
questions around the affordability of such effects in particular for smaller firms. Who will be affected 
and to what extent will differ by option and scale with the size and class of CAZ. The greatest effects 
are likely to be those direct felt by affected vehicle owners – taxi drivers, coach firms and HGV 
businesses. 

Many of the potential negative effects for scheduled bus operators have been mitigated through the 
confirmation of funding for retrofit of buses operating routes within the city. However other buses using 
the regional depot would still be captured by CAZ B. Owners of vehicles in the other categories affected 
by a charging CAZ (i.e. taxis, HGVs and coaches) will likely capture to some extent smaller firms and 
operators, in particular taxi drivers, which may find it more difficult to meet any upfront costs of CAZ 
compliance. 

CAZ B could also have a more prominent indirect impact on household affordability through costs 
being passed on by taxi operators, however these impacts are uncertain and likely small.

NCH CAZ has higher implementation costs. It has not been possible to capture some of these in the 
quantitative analysis but those that have been captured bring the implementation costs of NCH CAZ 
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above those under the CAZ B. In particular, the costs of implementing shore-side power could be fairly 
large.

Furthermore, there are other effects which influence the balance of benefits and costs. Specifically, the 
SDC under the NCH CAZ delivers significant benefits in terms of travel time reduction. The impacts 
captured in the analysis represent driver time savings through use of the SDC which takes HGV and 
LGV vkm off the road. These impacts can be significant: for this sub-measure they are greater than the 
air quality benefits delivered. Furthermore, these greater impacts on travel time also have secondary 
benefits of reductions in noise and accidents and improved accessibility.

Overall, based on the analysis conducted, it appears that the CAZ B would deliver a positive NPV on 
central assumptions: (i.e. the benefits of implementing these options would be greater than the costs), 
but the NCH CAZ would deliver a net cost. That said, the NCH CAZ delivers emissions reductions in a 
different way affecting many fewer vehicles. In fact, it is useful to look at the impacts of the NCH CAZ 
at sub-measure level. In summary:

- Taxi licence uplift in 2023 delivers a slight net cost but the BCR is close to 1 hence the 
assessment could change under different sensitivities around the central analysis.

- Sustainable distribution centre delivers a positive NPV - even where only one DSP is 
implemented as assumed in this economic analysis (albeit for a fairly large site), the benefits 
outweigh these upfront costs.

- Port booking system: the NPV of this measure is negative but an air quality impact could not 
be valued given the damage cost methodology does not account for time of day of emission

- Shore-side power: overall the NPV is negative, predominantly due to large upfront investment 
cost. However, if the number of vessels using the shore-side power facility scales up over time 
and/or the installations lasts longer than 10 years, the NPV may be close to/at NPV neutral.

This CBA was facilitated through the use of several simplifying assumptions. When viewing this 
analysis, it is important to recognise the uncertainty and caveats around these results and that risks 
exist which may impact on the ability of the CAZ options to achieve these anticipated effects in practice. 
Risks exist around both:

1. CAZ charging: The analysis assumes the charge levels and behavioural response 
recommended nationally by JAQU and does not account for local characteristics which may 
influence these responses. Furthermore, the response assumed is immediate on the date the 
CAZ comes into force and the analysis does not recognise the potential implementation issue 
of identifying taxis in the absence of a national database.

2. Non-charging measures: The impact of these measures also critically relies on behavioural 
change from vehicle owners, but in this case on voluntary responses to incentives rather than 
a CAZ charge. There are several issues which may affect the response in practice:

a) vehicle owners do not hold complete information on trade-offs between strategies 

b) vehicle owners may still not act rationally – e.g. agents are more averse to loss than 
attracted to benefits of equal amount

c) other barriers exist which may prevent take up of non-charging measures, in particular 
in the short term, e.g. contractual arrangements. 

Given these factors, it could be considered that there is greater uncertainty and risk around the ability 
of non-charging measures to deliver anticipated air pollution emissions reductions than around the CAZ 
charging options. To a certain extent this is already reflected in the fact that ‘Option 1’ in the Financial 
case for SDC targets 6 DSPs, whereas we have modelled take-up of only 1 in this CBA.
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Table 23 – Options summary

Option Rationale

CAZ B  Positive NPV – delivers largest air pollutant emission reductions with largest costs
 Avoids high risk around deliverability of HGV non-charging options. 
 Delivers large air quality emissions reduction, which will deliver greatest health and 

environmental benefits, from which poorer households will benefit most
 Largest impact on businesses, with potential adverse effects on HGV and coach operators, 

and taxi drivers who may struggle most with affordability of upfront costs of compliance
o Also will be some indirect impact on household affordability (although less so than 

for businesses)
 Potential risk around deliverability of identifying taxis under charging CAZ in absence of 

national database

NCH CAZ  Negative NPV – delivers smaller air pollutant emission reductions and secondary benefits, 
and higher implementation costs (in particular shore side power) push NPV of option to 
negative

 But has much smaller impact on businesses and affordability risk
o Likewise, has much smaller impact on household affordability

 It is informative to look at results at a sub-measure basis:
o Taxi licence uplift in 2023 delivers a slight net cost but the BCR is close to 1 hence 

the assessment could change under different sensitivities around the central 
analysis.

o Sustainable distribution centre delivers a positive NPV - even where only one 
DSP is implemented as assumed in this economic analysis (albeit for a fairly large 
site), the benefits outweigh these upfront costs.

o Port booking system: the NPV of this measure is negative but an air quality impact 
could not be valued given the damage cost methodology does not account for 
time of day of emission

o Shore-side power: overall the NPV is negative, predominantly due to large upfront 
investment cost. However, if the number of vessels using the shore-side power 
facility scales up over time and/or the installations lasts longer than 10 years, the 
NPV may be close to/at NPV neutral.

 There are risks around deliverability - Several barriers exist to implementing and delivering 
these measures, creating potentially higher risk to delivering additional savings
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Appendix 1 – Maps of proposed CAZ areas
Figure 3 – Map of proposed CAZ boundaries

Note: Orange line refers to the City-Wide CAZ boundary; red line to ‘inner boundary’; and red and purple lines together to city 
centre CAZ boundary (blue line old city centre boundary that was not included in the analysis)

Inner boundary

Outer boundary
City-wide boundary
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Appendix 2 – Summary of data inputs and 
assumptions

Data inputs
The economic model is based on the data sources recommended by JAQU, outputs of Ricardo’s air 
quality model, Systra’s transport model, SCC ANPR data and additional sources where necessary. A 
catalogue of all data inputs used is provided in Table 24. 
Table 24 – Data Inputs

Assumption Value Source

General – JAQU key data

Discount Rate 3.5% JAQU Guidance

Price Index Price year 2018, various values HM Treasury GDP Deflators18, as recommended by JAQU

Vehicle fleet composition Various values ANPR data for 2016, projected using Ricardo modelling of 
fleet turnover to 2020, based on NAEI/JAQU assumptions

Emission factors Various values Emissions factor Toolkit 2017 v8.0

Annual emissions of NOx 
and other pollutants 
(baseline and scenarios)

Various values Ricardo air quality modelling for NOx and PM; simplified runs 
of EfT for coach emissions

Composition of vehicle 
kms driven (by Euro 
standard and vehicle 
type) and length of trips

Various values ANPR data for 2016, projected using Ricardo modelling of 
fleet turnover to 2020, based on NAEI/JAQU assumptions

Fleet projection 
(vkms/vehicles)

Various values Systra transport modelling

Average speeds on each 
road

Not used directly in economic 
analysis

Number of vehicles 
entering the target area

Various values ANPR data for coaches and HGVs, with uplifts applied based 
on expert judgement/wider sense-checking. 

Fleet data from licencing (taxis) and bus operators (buses).

Adjustments applied to reflect changes in fleet from 2016-20.

Days per year spent in 
target area

Multiply weekly frequency data 
for unique vehicles data by 52

SCC ANPR data

Damage Costs (air 
quality and GHGs)

Various values JAQU Guidance for damage costs; carbon prices taken from: 
BEIS Supplementary Green Book Guidance (2016)

Marginal External Costs 
of congestion

Not used directly in analysis

Average value of new 
vehicle by type

Ricardo study for TfL (2014): ‘Environmental Support to the 
Development of a London Low Emission Vehicle Roadmap’ 
(unpublished)

Cost for bus retrofit taken from SCC CBTF bid (unpublished)

Vehicle depreciation Various values JAQU guidance

Fuel consumption per 
vehicle

Various values Ricardo study for TfL (2014): ‘Environmental Support to the 
Development of a London Low Emission Vehicle Roadmap’ 
(unpublished)

Fuel costs Various values LRVC from BEIS Supplementary Green Book Guidance

Behavioural response 
proportions

Various values JAQU assumptions used for proportion upgrading; remaining 
behavioural responses for HGVs determined by local 

18 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/624528/GDP_Deflators_Qtrly_National_Accounts_June_2017_upd
ate.xlsx
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Assumption Value Source

transport model; remaining responses for taxis and coaches 
follow JAQU assumptions

Search/transaction cost Not used directly in analysis

Index of multiple 
deprivation

Various values DCLG / ONS data

ONS mid-year population 
estimates

Not used directly in analysis

2011 census Not used directly in analysis

UK Business Counts Not used directly in analysis

Local authority and built 
up area

Not used directly in analysis

General - other

Impact extrapolation 
factor

Various values Derived from analysis of scenario concentration results from 
Defra Air Quality National Plan

Average vkm per vehicle Various values Ricardo study for TfL (2014): ‘Environmental Support to the 
Development of a London Low Emission Vehicle Roadmap’ 
(unpublished)

GHG Emissions

CO2 Emission factors Various values BEIS Supplementary Green Book Guidance (2016), as 
recommended by JAQU

Conversion Factors Conversion factors to allow 
conversion from fuel 
consumption to CO2 emissions

DECC DUKES Annex A19

Congestion impacts

Transport Outputs Aggregate time and distance 
travelled for different scenarios

Systra transport modelling for impacts of charging zones; 
bespoke calculations undertaken for non-charging measures

Occupancy and purpose 
of travel

Occupancies per trip and km 
travelled and proportion of travel 
for different purposes

WebTAG Data book20

Fuel/ maintenance cost

Operating cost Various values Ricardo study for TfL (2014): ‘Environmental Support to the 
Development of a London Low Emission Vehicle Roadmap’ 
(unpublished)

Implementation 

CAZ Charge £12.50 / day Car, LGV, TAXI, 
Private Hire

£100 / day HGV, Coach, Bus 

JAQU/Local Authority

Implementation costs Costs of charging CAZ (capital 
costs and operating costs) and 
non-charging measures

Various – Charging CAZ estimates based on unit costs from 
Leeds CAZ Financial Case, combined with initial review by 
SCC

Key assumptions
A summary of the key assumptions applied in the analysis is set out in Table 25.
Table 25 – Summary of Key Assumptions 

Assumption Assumption Source

General – JAQU key assumptions

Discount Year 2018 JAQU

Price Year 2018 JAQU

19 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/642725/Annex_A.pdf
20 https://www.gov.uk/government/publications/WebTAG-tag-data-book-december-2017
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Assumption Assumption Source

Appraisal Period 10 years (2020 to 2030) JAQU

Discount Rate 3.5% JAQU

Upgrade to new If upgrade response is triggered, then 25% of those upgrading will 
purchase a new vehicle and 75% will replace their non-compliant 
vehicle with a second-hand compliant vehicle 

JAQU

Fuel switch Of those replacing their vehicle with a second-hand complaint 
variant, 25% will purchase the cheapest complaint vehicle of the 
same fuel type, while 75% will purchase the cheapest compliant 
vehicle (for example, in a charging clean air zone diesel will switch 
to petrol). 

JAQU

Scrappage/Fleet size For every vehicle purchased new, due to an upgrade response, 
another vehicle will be scrapped. 

JAQU

Average days spent in 
the target area 

Median days spent in the target area better represents the average 
driver than the mean (not directly applied in economic modelling)

JAQU

Trips proportional to 
response 

Those vehicles making the most trips into the zone are the most 
likely to upgrade. 

JAQU

Vehicle values The market values for non-compliant vehicles do not reduce in 
response to the CAZ policy

JAQU

General - other

Optimism bias 
assumptions

No additional sensitivity for optimism bias has been applied in the 
analysis given sensitivity analysis is already undertaken around the 
vehicle uplift assumptions, which in turn affects the number of 
unique vehicles travelling to the CAZ from which a range around the 
upgrade costs is derived.

Expert judgement

Vehicle Types As defined by JAQU – but the model combines HGVs (rigid and 
articulate) and Coaches (coach, minibus) and buses (single and 
double) into single categories to make the model more manageable.

JAQU/ Expert judgement

First Order Behavioural 
Response (upgrade, 
cancel, change mode, 
avoid, pay)

Proportion upgrading vehicle as defined by JAQU. 

Proportion adopting other behaviour assumptions are determined 
endogenously within the transport model for HGVs, but otherwise 
follow JAQU assumptions (with car assumptions adopted for taxis)

Southampton specific assumptions are applied for buses given 
confirmation of CBTF grant - 100% buses assumed to ‘upgrade’, in 
this case retrofit. 

JAQU/SCC

Developing the fleet baseline

ANPR assumptions Conversions to inflate ANPR data from weekly to annual vehicle 
based on expert judgement / discussions with Systra

Expert judgement

Growth in overall vehicle 
fleet

How much will the vehicle fleet grow between 2016 (ANPR year) 
and 2020

Systra Transport model

Change in fleet 
composition projection

How will the fleet composition change between now and 2020? 
Private hire vehicles are assumed to have the same fleet 
composition and cars.  

Ricardo projection based 
on NAEI / JAQU 
assumptions

Costs associated with fleet change

Ownership profile A four-year ownership profile is assumed for vehicle users. I.e. on 
average vehicle users own vehicles for 4 years, before replacing 
them. In 2020 vehicles that are resold are expected to be halfway 
through this profile (2 years remaining).

Expert judgement

Euro standard age Vehicles of different Euro standards are assumed to the youngest 
possible age for that standard in 2020.

Euro standard introduction 
dates

Remaining life of vehicle Where the age of the vehicle is greater than the life of vehicle, 2 
more years is assumed.

Expert judgement

Resale of used, non-
compliant vehicles 
profile

Different resale profile for different Euro standards – different 
proportions of vehicles are either scrapped or resold depending on 
vehicle age. Older vehicles are more likely to be scrapped, newer 
vehicles likely to be resold.

Expert judgement
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Assumption Assumption Source

Scrappage of non-
compliant vehicles 
replaced by new vehicles

Older vehicles are likely to be scrapped first Expert judgement

Welfare impact

Consumer Preference Impact of welfare loss associated with an avoided, cancelled or 
mode-shifted trip can be valued as half of the CAZ charge.

JAQU

Baseline assumptions 
Developing the baseline scenario against which CAZ options are compared is of critical importance to 
an economic appraisal. Baselines are developed for each impact explored in this analysis.  These are 
detailed below in Table 26.
Table 26 – Baseline Construction for each impact category

Impact Baseline

Upgrade costs Vehicle fleet projection based on ANPR and fleet data, uplifts based on expert judgement and 
assumptions from Systra transport modelling.

Only those vehicles that are replaced in the CAZ scenarios are of interest in constructing the baseline.  
Therefore, to ensure proportionality in approach the economic model focuses only on those vehicles 
that are replaced under each CAZ scenario (rather than e.g. demonstrating patterns in overall vehicle 
changes as depicted under a more comprehensive fleet turnover model). 

Then baseline assumptions are applied to those replaced vehicles. 

Under the baseline vehicles meet the same fate as under the CAZ scenario: the same proportion are 
scrapped, bought new, sold and replaced. But the CAZ simply brings forward the activity which 
otherwise would have happened in the future. In the baseline, the change happens instead when 
vehicles run to the end of their useful life or ownership profile (defined by the age of the vehicle).

The upgrading of vehicles is modelled in detail using defined assumptions around the years of delay 
before the activity would otherwise have happened (as opposed say to using a generic extrapolation 
factor as applied for other impacts).

Air Quality 
Emissions, GHG 
Emissions, 
Congestion, CAZ 
charge, fuel / 
operating costs, 
Welfare loss

Impacts assessed against ‘do nothing’ baseline. 

For vehicle upgrades, charging CAZ assumed to bring forward actions that would otherwise have been 
taken, just at a later date. Hence over time baseline fleet catches up with improvements brought forward 
by CAZ to erode impacts.

For other behavioural responses, the same logic is followed but applied slightly differently: in these 
cases, the CAZ forces vehicle users to adopt a different behaviour (i.e. avoid, cancel, mode shift). They 
do so until they otherwise would have upgraded their vehicle in the baseline, after which they revert to 
their original behaviour and travel patterns. Hence as under vehicle upgrade, this behaviour pattern also 
leads the baseline to ‘catch-up’ with the CAZ scenario over time.

Rate at which baseline catches up with CAZ scenario is based on the extrapolation factor derived from 
the convergence of air pollutant concentrations between baseline and CAZ scenarios analysed by Defra 
as part of the National AQ Plans. 

For non-charging measures, some of the impacts are assumed not to degrade over time as these will 
not be eroded to the same extent with an upgrading baseline fleet – e.g. travel time savings of freight 
drivers using the SDC.
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Appendix 3 – Results – Initial shortlist
A.1 Quantification and valuation of impacts
The results of the economic analysis are presented in Table 27 and Figure 4.
Figure 4 – PV of impacts and NPV of CAZ options

Note: Bars represent present value (PV) of impacts; dots represent aggregate net present value (NPV) of all impacts associated 
with CAZ option; all impacts are assessed relative to ‘do nothing’ baseline; NPV is also presented with congestion costs as a 
sensitivity to the central NPV estimate; all impacts presented in 2018 prices and impacts discounted to 2020
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Table 27 - Monetised impacts associated with CAZ options (cumulative discounted impact (PV) from 2020-30 (£m 2018 prices))

Option
AQ 
emissions 
impacts*

Upgrade 
costs

Implementation 
costs Opex costs Fuel costs CO2 costs Welfare 

effects Travel time  NPV Sensitivity 
analysis

Option 1 
(CW CAZ B) 22.14 -9.91 -10.09 2.32 9.37 4.62 -6.74 0.00 11.71 0.00

Option 1a 
(CW CAZ B 
HGV only)

16.32 -6.99 -10.09 1.99 7.44 3.68 -2.76 0.00 9.60 0.04**

Option 2 (CC 
CAZ A) 10.78 -5.51 -9.83 1.05 7.14 3.45 -2.56 14.41 18.95 3.86***

Option 3 
(non-
charging)

6.83 -3.81 -5.61 0.85 6.06 2.92 0.00 14.41 21.65 3.86***

Notes: +ve values denote benefit / -ve values denote costs; all impacts are in 2018 prices; all impacts are discounted to 2020; 

(*) Air quality impacts represent reductions in emissions valued using the damage costs. These results are distinct from those presented in the air quality modelling report, which focus on concentrations 
and comparison to the legal limits, although a key input into this economic work is the underlying air quality modelling used to form compliance assessment.

There is not sufficient confidence around the estimation of the impacts denoted with an (**) or (***) to present these as part of the core CBA; congestion presented as sensitivity given modelling only 
available for Option 1a; travel time savings for other road users under Options 2 and 3 are valued using unit valuation for removing car not HGV from the road.
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A.1.1 Detailed analysis
Air quality emissions impacts: All CAZ options are seen to deliver positive improvements in air quality 
through reduction in emissions, which in turn carry with them a range of benefits for human and 
environmental health. The impact on NOx and PM emissions has been modelled in detail using 
Ricardo’s air quality models, which capture impacts within a defined domain. However, this modelling 
did not capture impacts of the CAZ options on coaches. To fill this gap, a simplified run of the EfT was 
undertaken to illustrate the potential size of these effects. The results have been included as part of the 
NPV and demonstrate that the impacts on coach emissions could be significant. Note: unlike for other 
vehicle types, the calculations for coaches will capture emissions impacts inside and outside the city 
boundary.

Taken together, the air pollutant impacts represent the largest net effect across the CBA (with the 
exception of driver time savings for Options 2 and 3, which is discussed in more detail below). Each 
option delivers a large benefit through reduction in emissions, which scales with the size of the CAZ 
and vehicle types included, and hence the number of vehicles affected. The options deliver largest 
emissions reduction in NOx. However, although the reductions in PM emissions are smaller, the value 
of these reductions is significant and almost matches the reductions in NOx – however this result may 
be skewed by the valuation methodology21. 

Option 1 delivers the greatest reduction in emissions, followed by Option 1a, 2 then 3. Option 1 
represents a charging scheme with the largest geographical boundary and variety of vehicles covered 
– hence this will affect the greatest number of vehicles. Option 1a maintains the city-wide charging 
scheme for HGVs so still affects a large number of vehicles. Focusing the charging scheme on the city-
centre, reducing the CAZ classification and substituting non-charging measures instead of including 
vehicle types in the CAZ all reduce the number of vehicles affected. In terms of non-charging measures, 
the assumption that fewer vehicles are affected reflects greater uncertainty around these measures, 
both in terms of these being mainly behavioural measures which rely on take up by of incentives by 
vehicle owners, and in terms of how much support funding will be available which will have a direct 
impact on how ambitious these measures can be.

Vehicle upgrade costs: A key impact in the CBA is cost of upgrading non-compliant vehicles. This 
covers a number of impacts: the scrappage cost of non-compliant vehicles, cost of purchasing new 
compliant vehicles, retro-fit of non-compliant vehicles and the cost of swapping a non-compliant used 
for a compliant used vehicle. 

There is a significant cost associated with each CAZ option as under each, the majority of non-compliant 
vehicle owners are assumed to choose to upgrade their vehicle in response to the CAZ.

This impact is a net effect associated with the CAZ scenario: there are also costs in the baseline 
scenario as the predominant impact of the CAZ is simply assumed to be to bring forward activity (in this 
case upgrading vehicles) which otherwise would have happened anyway, just at a later date. Hence 
the costs of the baseline activity are removed from those of the CAZ scenario to present the net cost of 
the CAZ. In fact, the absolute costs for the CAZ and baseline scenario are in the £100m’s with the net 
impact therefore being the difference between two large numbers. Hence the overall NPV is particularly 
sensitive to assumptions made in modelling the upgrade costs.

Costs increase with the size of the CAZ size and classification as more vehicles are affected: e.g. the 
costs of a Class A option will be lower than a Class B. Further given uncertainty around the impact of 
non-charging measures, the costs for these measures tend to be smaller than the charging options. As 
such the costs are greatest for Option 1 given this contains a charging CAZ which has the greatest 
reach in terms of size and classification. The costs are similar for Option 1a and 2, but for different 
reasons. Option 1a retains charging for HGVs and hence affects a large number of vehicles, whereas 
Option 2 places non-charging measures on HGVs so affects less freight vehicles but does capture 
coaches affecting the city centre, which are not assumed to be impacted by Option 1a.

Implementation costs: The cost of implementing a charging CAZ have been estimated based on an 
assessment of the number of links crossing the cordon, combined with initial implementation structure 
and costs taken from the Leeds CAZ Feasibility Study and Financial Case. Where possible, 

21 There is an overlap between the effects of NOx and PM on health impacts, in particular chronic mortality. This is handled in the damage costs 
by scaling back the damage cost associated with NOx, when in practice it is difficult to disentangle which effect is associated with which pollutant. 
Hence valuation of impacts on air pollution should be viewed in aggregate, rather than comparison between pollutants.
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implementation costs for non-charging measures have been included although generally information 
on which to base cost estimates is less readily available for these measures.

Over the ten-year appraisal period, implementation costs are not an insignificant impact in comparison 
to other impacts. These costs are broadly similar for Options 1 and 1a given these contain a larger CAZ 
area that requires greater infrastructure to signal and enforce the CAZ. These costs are also 
comparable to the implementation costs for Option 2 – this entails a smaller charging zone with smaller 
cost, but has costs associated with non-charging measures proposed, in particular implementing DSPs 
and increase levels of freight through the SDC.

However, the ranking of costs will likely be affected by the lack of information around the costs of non-
charging measures. In particular, it is important to note that this assessment does not capture:

 Policy costs of designing / developing / implementing the bus control order and taxi incentives 
(all options)

 Policy costs of designing / implementing a 24-hour freight delivery scheme (Options 2 and 3).

These costs which have not been captured are predominantly anticipated to occur in terms of time to 
design and deliver the measures, many of which will fall on SCC. These omissions will increase the 
implementation costs of all options, but in particular Options 2 and 3, serving to reduce the NPV relative 
to that presented as a result of the quantitative analysis.

Operating, fuel consumption and CO2 emission savings benefits: By affecting the types and 
patterns of road transport in different ways, the CAZ options could have a range of different impacts on 
operating costs of vehicles, fuel consumption and CO2 emissions. Given limitations in data and 
methodology, only the two most significant impacts have been captured as part of the quantitative 
analysis (with the rest explored through the qualitative analysis):

1. Newer, compliant vehicles are likely to be much more efficient and less costly to maintain (e.g. 
they are likely to require fewer repairs), hence upgrading to these vehicles will deliver additional 
benefits to the vehicle owner through operating and fuel cost savings.

2. An increasing flow of freight through the SDC as a consequence of updating DSPs will lead to 
a reduction of freight vkm on Southampton’s roads. This will lead to a direct reduction in 
operating and fuel costs, and CO2 emissions which move in line with distance travelled.

Comparing this to the other impacts captured, these impacts form a significant secondary benefit (after 
air pollutant emission reductions). In particular, fuel savings and CO2 emission reductions. 

As with upgrade costs, the impacts scale with the CAZ area and number of vehicles affected. Hence, 
they are greatest for Option 1, followed in descending order by Options 1a, 2 then 3.

Welfare effects: this captures a range of impacts associated with the alternative behavioural responses 
(i.e. other than upgrade vehicle or pay the charge22) to a charging CAZ. 

The quantitative analysis shows that this impact is an important element of the CBA.

The size of the impact increases with the range of vehicles covered by and the geographical size of the 
CAZ. Hence the welfare costs are highest for Option 1 which affects the greatest number of vehicles, 
and hence also has the greatest number of HGVs, taxis and coaches which may either avoid the zone 
or cancel their journey in response to the CAZ charge.

However, the effect appears to be similar for Options 2 and 1a, even though the latter has a CAZ which 
covers a bigger area and affects more vehicles. This result may in part reflect a nuance of the approach. 
HGVs are modelled directly in the transport model and their response to a charging CAZ has been 
captured endogenously within the demand response model. The transport modelling showed that only 
a very small amount of non-compliant HGVs would ‘avoid’ the zone (given this is limited to HGVs which 
travel through the zone – those travelling in and out do not have this option) and the majority either pay 
the charge or upgrade. By comparison, Option 2 does not capture HGVs in the charging CAZ but does 
capture taxis and coaches. These modes are not modelled directly in the transport model, hence 
response and welfare effects are estimated using the basic set of assumptions provided by JAQU, 

22 No impacts associated with ‘pay the charge’ are captured as part of the societal CBA. There is no change in behaviour, so no impact on 
emissions or other impacts associated with this response. There is a cost to vehicle owners paying the charge, although this is wholly offset by 
the benefit to the authority to which the charge is paid. Hence this impact is a ‘transfer’ and hence does not need to be captured as part of 
societal CBA.
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which anticipate a higher level of adoption of the ‘alternative responses’. Hence even though a fewer 
number of vehicles are affected, a much greater ‘avoid’ or ‘cancel’ response is anticipated.  

This does not include buses that access the bus depot within Southampton on an annual basis for 
servicing. However illustrative estimates suggest even if all journeys are cancelled the welfare impact 
would be small compared to the wider welfare losses estimated. 

Travel time/Congestion effects: As with changes in fuel and operating costs, given the variety of 
different sub-measures captured, the CAZ options could have a range of different impacts on 
congestion on Southampton’s roads and hence on travel time (which carries an economic value). Again, 
given limitations in data and methodology, only a handful of the key impacts have been captured and 
then some are presented as part of the sensitivity analysis. The quantitative analysis has captured: 

1. Impact of DSP/SDC on freight driver time (i.e. reduction associated with freight journeys re-
routing and consolidating through the SDC.

2. Indirect impact of DSP/SDC re-routing freight on journey time for other road users and wider 
congestion (only included as a sensitivity around Options 2 and 3 given congestion values per 
km taken from WebTAG are only available for cars but applied to HGVs)

3. Change in travel time associated with alternative behavioural responses to charging CAZ - this 
is not included again as part of the travel time effects given it will already be captured by the 
welfare effects estimated above23. 

4. Indirect impact of alternative responses to charging CAZ on journey time for other road users/ 
wider congestion effects (only included as a sensitivity around Option 1a given transport 
modelling was only produced for one option.

The results suggest that travel time savings, in particular for HGV freight drivers, could be a significant 
benefit associated with the non-charging measures (e.g. DSP/SDC). These accrue to Options 2 and 3 
where these initiatives are included and are the greatest benefit associated with these options 
(outweighing the air quality impact) and clearly sway the NPV balance for the options and the relative 
ranking of NPV across the options. This mirrors the results of the study undertaken by Transport 
Catapult looking at the impacts of greater uptake of the SDC in Southampton, finding that driver time 
savings are the most important amongst a range of potential benefits associated with increasing 
uptake24.

The wider congestion impact of non-compliant vehicles responding to the CAZ charge (including as a 
sensitivity around Option 1a) are very small. This is because only few HGVs have the opportunity and 
choose to ‘avoid’ the zone in response to the CAZ charge. Further, the transport modelling observes a 
small ‘rebound’ effect as car drivers take advantage of fewer HGVs on the road, potentially eroding 
further any improvement in travel time for other road users.

A.1.2 Comparing the options
The CBA results present an assessment of the key monetised costs and benefits associated with the 
CAZ options and a partial NPV (it has not been possible to quantitatively assess some of the impacts. 
Based on the analysis conducted, it appears that all options could deliver a positive NPV on central 
assumptions: i.e. the benefits of implementing these options would be greater than the costs. 

Comparing between the options, the result seems to sway depending on whether a charging or non-
charging approach is selected for each vehicle type, with the options being critically affected by what 
approach is taken for HGVs.

Where HGVs are addressed through a charging CAZ (options 1 and 1a), these options affect a greater 
number of vehicles and hence deliver the greatest air pollutant emission reductions and associated 
health benefits. They also deliver the largest secondary benefits in terms of operating and fuel cost 
savings, and GHG emission reductions. However, these options also have higher upgrade costs (also 
a consequence of affecting a greater number of vehicles) and have higher implementation costs given 
a larger CAZ area requires a greater level of signage and more cameras (although several costs 

23 The ‘welfare impact in theory will also capture changes in travel time for those adopting the avoid zone, cancel journey or mode-shift 
behavioural responses. However, what this will not capture is the wider impacts that these responses will have on general congestion around the 
network, and hence on the time spent travelling by other vehicle users. Both impacts would be captured by assessing the aggregate travel time 
however (as described above) a significant effect could not be identified for all options.
24 Transport Systems Catapult (2017); ‘Quantifying the benefits from consolidation centres’ (unpublished, provided by SCC)
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associated with implementing non-charging measures have not been captured, but these are not 
considered likely to be significant enough to affect the pattern of results). 

However, most important for the overall ranking of options is that the charging CAZ measures do not 
result in the substantial freight driver time savings and wider congestion benefits associated with freight 
re-routing through the SDC under the non-charging HGV measures (Options 2 and 3). These benefits 
are significant, have a value greater than the air quality improvements delivered and critically affect the 
ranking of NPV across the options.

For taxis and buses, the trade-off between charging and non-charging options remain but has less 
impact on the overall results. This is because the same effects are anticipated in response to the non-
charging as the charging options (i.e. upgrade vehicles), but a greater number of vehicles are assumed 
upgraded through the charging CAZ. This reflects uncertainty around the funding available to support 
upgrades through non-charging measures, and also that these incentives rely on an uptake behavioural 
response from vehicle owners. Given charging options (Options 1 and 2) affect more vehicles, these 
deliver greater air pollutant emissions and secondary benefits. However, they also carry higher upgrade 
and implementation cost, and a welfare cost associated with ‘alternative’ behavioural responses which 
do not occur in response to non-charging measures. 

One further distinction is that coaches are only affected under the charging options (Options 1 and 2) – 
no non-charging provision has yet been considered as part of the options. Hence Options 1 and 2 
deliver additional benefits and costs associated with upgrading these vehicles, whereas no effects are 
included in Options 1a and 3. 

A.2 Uncertainty - Sensitivity analysis
Economic modelling is only an approximation of the real world and it is inevitable there will be 
uncertainty and error around the inputs and assumptions that form the model. Failing to accurately 
predict future states of the world, using input values developed in different locations (i.e. hence not 
specific to Southampton) or using expert judgement where no data is available are all potential sources 
of uncertainty in assumptions and input values. We have identified those assumptions and input values 
where errors are relatively probable and potentially significant (i.e. could have a material effect on the 
results of the quantitative analysis and could affect the ranking of options).

To determine whether these errors have a significant impact on the recommendations made in this 
report a sensitivity analysis was undertaken. The sensitivity analysis involves developing lower and 
upper bounds for significant assumptions and input values used in the analysis.  If the recommendations 
stand up to this ‘stress testing’, the robustness of the analysis is confirmed.

The resultant NPV for each scenario is considerable but the difference in NPV between scenarios is 
relatively small. Therefore, it is critical that changes in assumptions and input values within sensible 
bounds do not change the recommendations. 

The sensitivity analysis is constructed around the following key inputs:

 Damage Costs

 Uplift factors (applied to identify number of unique vehicles travelling into the CAZ areas)

 Growth in fleet (again affecting number of vehicles)

 Price reduction of non-compliant vehicles in response to CAZ

 Ownership profile.

At this stage, it has not yet been possible to test the sensitivity of the results to a further key assumption 
– the charge-response relationship (i.e. the proportion of vehicles which adopt different behavioural 
responses when faced with a CAZ charge in Southampton). Sensitivity analysis around these 
parameters is proposed for the next round of analysis.

Damage costs: Air quality is the biggest impact in our economic analysis. The economic costs 
associated with air quality are driven by the damage costs supplied by JAQU. The damage costs applied 
in this case are those for ‘urban big’ and are applied to all PM and NOx emissions reductions under the 
CAZ scenarios.  This is not a value that has been tailored to the circumstances in Southampton – hence 
this is one source of uncertainty. Furthermore, there is underlying uncertainty in the methodologies and 
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techniques used to construct the damage costs (e.g. impacts included, valuation of endpoints, etc) 
which should be reflected in the analysis. 

No upper and lower bound for damage costs has been provided in the JAQU guidance on CAZ 
appraisal. Instead, to test this sensitivity the damage costs are inflated and deflated by 20%. 

This analysis demonstrates that those scenarios with the largest air quality impact are the most sensitive 
to changes in damage costs. This is an intuitive result with Option 1 demonstrating the largest change 
in NPV. Despite these changes in NPV, Option 3 remains the option with highest NPV and the ranking 
of options does not change.  
Table 28 – Damage costs sensitivity analysis – NPV result (£m 2018 prices)

Value Option 1 Option 1a Option 
2 Option 3 Option with 

highest NPV

Low -20% 7.29 6.34 16.8 20.3 Option 3

Central No 
change 11.7 9.60 19.0 21.6 Option 3

Damage 
Costs

High +20% 16.1 12.9 21.1 23.0 Option 3

Uplift factors: The ‘uplift factors’ are applied in transforming weekly ANPR data to annual data to 
produce an initial starting point for the number of unique vehicles entering each CAZ area. The number 
of unique vehicles entering the CAZ area is a key source of uncertainty in the analysis given relevant 
and comprehensive data regarding this parameter is not available from any single source. These factors 
are mostly based on expert judgement, sense checking against multiple sources of information which 
are available, which makes sensitivity analysis key. 

Sensitivity was conducted through constructing a set of low and high uplift factors. These were 
constructed based on expert judgement and of wider analysis of CAZ schemes where greater level of 
data is available. Further detail on how these assumptions were constructed is presented in the 
methodology section above.
Table 29 - Uplift factors – Weekly to Annual ANPR data

Low Central High

Vehicle CC CW CC CW CC CW

Coach 1.0 1.0 2.0 2.0 3.0 3.0

HGV 1.0 1.0 2.5 2.5 3.0 3.0

Taxis 0.75 1.0 1.0 1.5 1.5 2.0

Table 30 - Uplift factors sensitivity analysis – NPV result (£m 2018 prices)

Value Option 1 Option 1a Option 
2 Option 3 Option with 

highest NPV

Low See 
above 6.75 4.71 17.2 19.8 Option 3

Central See 
above 11.7 9.60 19.0 21.6 Option 3

Uplift 
factors

High See 
above 13.5 11.3 19.7 22.3 Option 3

The results indicate that Options 1 and 1a are particularly sensitive to uplift factors, which is intuitive as 
these options affect the greatest number of vehicles.  But there is no change in the ranking of options. 

Growth in fleet: ANPR data is available for 2016 and therefore assumptions must be made to provide 
a vehicle fleet in 2020 to which the options are applied. Growth to 2020 is based on transport model 
outputs using vehicle kilometres as a proxy indicator for number of vehicles.  The sensitivity analysis 
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assumes that in the lower bound there is no growth (with a slight decrease for buses) in the vehicle 
fleet, while the higher bound assumes that 10% is added to the calculated growth factor. This has 
relatively little impact on the outputs from the model and has no impact on the favoured option or the 
ordering of options. 

For Option 1, testing seems to provide a counterintuitive result, with both the ‘no growth’ and ‘high 
growth’ scenarios providing NPVs above the central result. This has been checked and is correct and 
is due to how different effects captured in the CBA move as a result of the sensitivity, and then how the 
effects combine into the overall result.
Table 31 – Growth in fleet sensitivity analysis – NPV result (£m 2018 prices)

Value Option 1 Option 1a Option 
2 Option 3 Option with 

highest NPV

Low No 
growth 11.9 9.56 19.1 21.7 Option 3

Central Calculat
ed 11.7 9.60 19.0 21.6 Option 3

Growth 
in fleet

High +10% 11.7 9.92 18.8 21.7 Option 3

Price reduction in response to CAZ: JAQU guidance assumes that vehicle values do not change in 
response to introduction of a CAZ. This is reflected in the central CBA. However, it is conceivable that 
if air quality action is introduced in Southampton there could be a negative impact on the resale value 
of used non-compliant vehicles, in particular given many may be re-sold locally. This assumption 
departs from JAQU’s guidance and analysis reruns the model if there is a 10% and 20% reduction in 
resale value of non-compliant cars.  This sensitivity has the greatest impact where more vehicles are 
replaced. But the order of favoured CAZ options does not change.
Table 32 – Non-compliant used vehicle price reduction sensitivity analysis – NPV result (£m 2018 prices)

Value Option 
1 Option 1a Option 

2 Option 3 Option with 
highest NPV

Central
No 
change 11.7 9.60 19.0 21.6 Option 3

Low 1
10% 
reduction 8.51 7.44 17.5 20.8 Option 3

Price 
reduction 
in 
response 
to CAZ

Low 2
20% 
reduction 5.23 5.28 16.1 20.0 Option 3

Ownership profile: The length of time over which individuals own vehicles before selling is defined by 
the ownership profile. This assumption impacts the sale of non-compliant used vehicles in the baseline 
– it represents the length of time that vehicle owners would have otherwise waited before swapping 
their non-compliant used vehicle for a compliant used vehicle, in the absence of the CAZ options. Four 
years is assumed in the economic model based on expert judgement. To determine how important this 
assumption is within the model a sensitivity analysis is conducted. An ownership profile of 10 years is 
assumed to be the upper bound, and 2 years is the lower bound. This has a significant impact on the 
results but does not change the order of the NPV.
Table 33 – Ownership profile sensitivity analysis – NPV result (£m 2018 prices)

Value Option 1 Option 1a Option 
2 Option 3 Option with 

highest NPV

Low 2 8.63 6.81 17.8 20.6 Option 3

Central 4 11.7 9.60 19.0 21.6 Option 3Ownershi
p Profile

High 10 20.9 17.9 22.5 24.7 Option 3
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Optimism bias: Optimism bias represents a systematic tendency for appraisers to be overly optimistic 
in their assessment of schemes, in particular regarding the costs (and time) associated with 
implementing a policy. 

An adjustment for optimism bias has already been included in the estimation of implementation costs. 
The is the most important adjustment and hence has been included as part of the core analysis given 
costs have been estimated directly for scheme implementation.

As a sensitivity, we also apply an adjustment for optimism bias in the estimation of the other key cost 
category in the appraisal – upgrade costs. Upgrade costs are likely to be less susceptible to optimism 
bias given the estimation is the combination of a number of parameters, with unit costs which are fairly 
known and derived in established markets (e.g. the price of a compliant vehicle). Furthermore, it is 
considered that the approach to estimating costs was sense checked to be conservative at each step. 
Nonetheless we apply an adjustment factor to test potential susceptibility of the NPV to potential bias 
in this estimation. The results are presented in Table 34Error! Reference source not found.. As can 
be seen from the table, the results and ranking of options remain unchanged whether this adjustment 
is included or not.
Table 34 – Optimism bias sensitivity analysis - NPV result (£m 2018 prices)

Value Option 1 Option 1a Option 2 Option 3 Option with 
highest NPV

No 11.7 9.60 19.0 21.6 Option 3Include 
optimism bias 
adjustment? Yes 9.43 7.99 17.7 20.8 Option 3

Conclusion: Although the sensitivity analysis shows that the NPV assessment of each option is 
sensitive to the assumptions, and more so those options having greater effect through a charging CAZ 
(Options 1 and 1a), it demonstrated that uncertainty around the parameters tested does not influence 
the relative ranking of the options. This suggests that the analysis is robust and provides 
recommendations which stand up to potential uncertainty in the CBA assumptions and methodology.

A.3 Uncertainty - Delivery risk
The impact of the CAZ options will critically depend of the behavioural response of the transport users. 
The assumptions used in this analysis to appraise the charging CAZ options are derived from two 
sources:

1. Response of HGVs (which do not upgrade) to the charging CAZ is produced endogenously in 
the demand module of the transport model

2. Other vehicle responses to the charging CAZ are from a Transport for London (TfL) study on 
behavioural responses in London and elaborated in the JAQU guidance CAZ implementation. 

Therefore, the impact of the CAZ measures in Southampton are affected by the extent to which the 
behavioural assumptions are applicable in Southampton context. No attempt has been made to adjust 
the assumptions to differences in economic, business and social environment or transport infrastructure 
in which the CAZ will be introduced and implemented. 

In addition, there are several other areas of uncertainty around many assumptions made to simplify the 
economic analysis which may affect the ability of the CAZ options to achieve their intended objectives: 

• A CAZ is not a binary policy instrument (it is there or it is not). Responses and resultant impact 
will be determined by the stakeholder engagement, communication, public transport, signs, 
cameras and enforcement, and complementing policies that go with/alongside CAZ 
implementation.

– There is also a wider link to national policy and communications around air quality and 
CAZ agenda

• The response will also depend on the charge levels set. This analysis is based on the national 
recommended charges, which are assumed consistent with the JAQU behavioural responses 
in the Soton context

Page 763



Ricardo Energy & Environment Economic appraisal methodology report (E1)   |  51

 
Ricardo in Confidence Ref: Ricardo/ED10107/Issue Number 2.3

• The modelling assumes all responses will occur immediately upon implementation in 2020. 
However, in practice it may take vehicle owners time to realise the additional costs and select 
their behavioural response

– Responses will start when the scheme announced to try and achieve compliance when 
scheme opens (e.g. London LEZ) so some may react before 2020, but some may do 
so afterwards

– Also, vehicle owners may switch between behavioural responses over time, and 
potentially multiple times.

Furthermore, there may also be challenges around the implementation of the options which could affect 
the feasibility of some of the CAZ options. In particular, the availability of a national database in order 
to identify taxis entering the CAZ area will critically affect the effectiveness of the CAZ to charge and 
ultimately instigate behavioural response from these vehicles. Where such a database is not available, 
there is substantial risk that taxis will simply register outside Southampton were registration data used 
for the basis of charging, undermining the ability to capture these vehicles entering the zone.

There are also specific risks related to the implementation and effectiveness of the non-charging 
measures. The impact of these measures also critically relies on behavioural change from vehicle 
owners, but in this case in response to incentives rather than a CAZ charge. 

a) Firstly, vehicle owners often do not hold complete information on the trade-offs between 
different strategy - i.e. some measures rely on users recognising and capturing benefits such 
as those associated with night-time deliveries. 

b) Second, even where users may know an alternative would be more beneficial they may still not 
act rationally. This can be the case for several reasons, but one may be down to the design of 
the incentive given in general economic agents are more averse to loss than attracted to 
benefits of equal amount. 

c) Finally, there may be other barriers related to contractual arrangements, procurement, financial 
information/commercial sensitivity and feasibility among others that may delay the uptake of 
these measures. 

The specific risks and barriers to implementing these measures are set out in more detail in Table 20 
below.   

Recent attempts to implement non-charging measures in other cities and locations illustrate the barriers 
and challenges in delivering these measures and their intended objectives. For example:

 During the London Olympics 2012 delivery time regulations were relaxed. As a result, 15% of 
businesses and 33% of freight operators made or received night time deliveries25. However, 
this has only led to a small level of sustained change - 5% of business and 3% of freight 
operators have continued to make deliveries at revised times (note this refers to numbers of 
businesses, not volume of freight). 

 In New York, a study26 found between 10-20% of recipients could switch to out-of-hours, but 
only if a financial incentive is offered to recipients to cover out of hours costs (based on the 
assumption carriers follow if recipients switch - in Southampton, under current assumptions, 
the delivery companies would to face a cost from upgrading the vehicle to take advantage of 
24-hour delivery). 

25 http://content.tfl.gov.uk/olympic-legacy-freight-report.pdf
26 http://content.tfl.gov.uk/integrative-freight-demand-management-in-new-york.pdf
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Table 35: Delivery risks related to non-charging measures

Measure Barriers

DSP/SDC • Existing delivery contracts / procurement arrangements could last several years and 
be difficult to change/alter in the short term

• Majority of benefits accrue to delivery company, not recipient – but recipient has decision 
making power (and may need to bear additional cost of consolidation)27

• Companies do not have perfect information on the potential costs and benefits to 
inform a decision – identification of true costs is not always easy as common practice to 
use standard cost per mile

• Fear of loss of control of stock
• Limitations around feasibility given type of product
• Perception that consolidation is expensive
• Delivery costs can be centralised in large organisations, hence savings accrued against 

central (not store specific) bottom line
• Reluctance to take ‘non-standard’ approach to distribution to one store as opposed to 

the other stores in a chain
• Increasing complexity and costs of operation
• Loss of contact between suppliers and customers
• Difficulties in co-ordinating a DSP across multiple businesses on single site with differing 

wants and needs. 

24-hour 
delivery

• The timing of the deliveries do not only depend on the delivery company, but also 
convenience for recipient; and feasibility given type of freight and storage options at 
site

• Majority of benefits accrue to delivery company, not recipient, in first instance – driver 
time, fuel costs, etc. (but more certainty around delivery time / faster unloading…), but 
client has decision making power

• Option less accessible to carriers who have multiple delivery stops (need to co-ordinate 
with multiple recipients)

• Recipients may have to pay staff greater wage out-of-hours to receive delivery; and 
likewise, freight drivers for out-of-hours driving

• Although 53% businesses in London experienced not change, 38% reported 
cost increases with out-of-hours deliveries

• Companies do not have perfect information on the potential costs and benefits to 
inform / instigate a decision 

• Noise concerns for local residents – in particular during arrival / manoeuvring

Port 
booking

• A private company is in charge of the port  delivery impact / timing of port charging 
relies on will / effectiveness of port companies

Fleet 
recognition 
scheme

• Impacts of driver training tend to reduce over time, so would need to be repeated
• Fleet recognition scheme relies on operators taking up efficiency recommendations once 

made

Given these factors, it could be considered that there is greater uncertainty and risk around the ability 
of non-charging measures to deliver anticipated air pollution emissions reductions than around the CAZ 
charging options.

A.4 Qualitative Assessment
The approach has sought to quantify and monetise the impacts associated with the CAZ options. 
However, in some cases due to limitations in data or methodologies available, it has not been possible 
to assess all impacts quantitatively. In this case, these impacts have instead been assessed 
qualitatively and the results are presented in this section.

Through the development of the methodology, a number of impacts were identified as being 
unquantifiable. Specially: 

a) AQ impacts outside modelling domain (NOx and PM, not coaches)
b) AQ impacts associated with alternative responses of coaches and taxis

27 TRL (2018); ‘Business Case Support for the Implementation of a Clean Air Zone in Southampton’ (unpublished)
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c) Implementation costs of non-charging measures
d) Wider fuel/opex/GHG impacts associated with charging and non-charging measures
e) Wider congestion/travel time effects associated with charging and non-charging measures
f) Noise / accidents / infrastructure effects associated with charging and non-charging measures

Further several impacts were identified as associated with the CAZ but were deprioritised for 
assessment as less significant effects. Specifically:

 Transaction costs associated with upgrading vehicles. 
 Welfare (utility) loss associated with upgrading vehicles.

A summary of the assessment is included in Table 36Error! Reference source not found..
Table 36 – Summary of impacts assessed qualitatively

Impact category Option 1 (City-wide 
CAZ B)

Option 1a (City-
wide charging 
HGVs only)

Option 2 (city-
centre CAZ A)

Option 3 (Non-
charging 
measures)

AQ impacts outside 
modelling domain (NOx and 
PM, not coaches)

   

AQ impacts associated with 
alternative responses of 
coaches and taxis in 
response to charging CAZ

/ - / -

Implementation costs of non-
charging measures

   

Wider fuel/opex/GHG 
impacts

/ /  

Wider congestion/travel time 
effects

/ /  

Noise / accidents / 
infrastructure

/ / (/) (/)

Transaction costs    

Welfare loss associated with 
upgrading vehicles

/ / / /

Key: Each impact is assigned a scoring – this attempts to judge the size and direction of impacts between different options, and 
the overall size / importance of impact relative to other impacts assessed both qualitatively and quantitatively.  ‘’ denotes large 
benefit associated with option; ‘’ denotes small benefit; ‘-‘ denotes no significant impact; ‘’ denotes small cost; ‘’ denotes 
large cost; ‘/’ denotes where there are costs and benefits, with no discernible overall net effect, and ‘/()’ denotes where 
there are both costs and benefits, but the overall effect is deemed likely to be a net benefit.

The impacts not captured by the quantitative analysis could represent both costs and benefits for the 
CAZ options. In summary:

 All options could deliver additional air quality emissions reductions outside the modelling 
domain, but these are likely higher for Options 1 and 1a which affect a greater number of HGVs

 Upgrading of vehicles under all options will carry transaction costs, which scale with the 
number of vehicles upgraded. Hence these will be greatest for Option 1, followed sequentially 
by 1a, 2 and 3.

 There will be additional implementation costs not captured by the core analysis to design and 
deliver the non-charging measures, specifically 24-hour delivery under Options 2 and 3. 

 The non-charging measures under options 2 and 3 will deliver additional fuel, operating cost, 
GHG savings, congestion/travel time and accident benefits not captured under the core 
analysis. Some will also reduce noise exposure (e.g. SDC) but some could increase this effect 
(e.g. 24-hour delivery).

To demonstrate the potential emissions impacts which fall outside of the zone further, an illustrative run 
of the EfT has been undertaken for Option 1. The results are presented in Table 22. This analysis has 
only been undertaken for one option as:
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4. A comprehensive illustration of emissions impacts cannot be produced for all options. For 
Options 2 and 3, not all non-charging measures can be modelled in this simple way (and a 
breakdown of savings by sub-measure is not available from the core AQ modelling to be able 
to clearly see where the estimates from the core AQ modelling could overlap with the results of 
an illustrative EfT run)

5. This modelling is illustrative and does not go into the same level of detail as the core AQ 
modelling. These results will not therefore displace the core AQ modelling as part of the core 
results given there is a greater confidence in the outcomes of this modelling, and hence results 
for all options are not needed for this purpose

6. Assessing this option will also serve to illustrate the maximum possible impact given this option 
is assumed to have the largest impact on air quality.

Table 37 – Illustrative run of EfT for Option 1
Change in NOx 
emissions (2020, 
tonnes)

Change in PM2.5 
emissions (2020, 
tonnes)

£ impact in 2020 PV impact over 
appraisal period

Core AQ modelling -431 -13.2 £4.78m £22.1m
Illustrative EfT run -1,476 -14.94 £8.28m £38.3m

As can be seen from the results in Table 22, the value of emissions impacts outside the modelled zone 
could be significant, almost doubling the emissions benefits under Option 1. This would push the NPV 
of this option further positive. But what is more interesting is perhaps what this means for the relative 
NPV of options.

These additional impacts are driven predominantly by HGV mileage outside of the AQ domain – these 
are the largest vehicle category affected and also one of the highest annual mileage. Further, an 
illustration of the coach impacts is already included in the ‘core’ modelling, further underlining the 
difference will predominantly be associated with HGVs. Hence this additional £16m or so of benefits 
will be associated with Option 1 and Option 1a, which both place charges on HGVs. The impact will be 
slightly lower for 1a as fewer taxis upgrade in response to incentives relative to the charges under 
Option 1, but it is assumed the majority of their mileage will be in and around the AQ modelling domain 
anyway.

However, for Options 2 and 3 the number of HGVs which upgrade is a third of that under Options 1 and 
1a. Hence perhaps only around £5m of the additional impact may accrue to these options (on top of the 
core modelling of emissions impacts for these options).

If these additional impacts were added to the central NPV analysis (£16m for Options 1 and 1a and 
£5m for Options 2 and 3), this closes the gap in the NPVs between Options 2 and 3 and Options 1 and 
1a, and all options end up with near enough the same NPV. 

A.5 Summary assessment
The economic analysis conducted on the CAZ options has taken three forms: the focus has been on 
undertaking CBA of the options and monetisation of impacts. This has been complemented with 
exploration of some of the delivery risks around the CAZ options, and with distributional analysis 
exploring how the impacts may fall across different groups in society.

A summary of the results is presented in Table 38. Note: this assumes all options can achieve the 
gateway criteria of achieving legal compliance limits. Where this is not the case for any option, this 
should be removed from the ranking completely as the option is no longer viable. This is not addressed 
directly as part of the economic analysis, which focuses instead on total reduction in emissions which 
are valued using the damage cost.
The key focus of the CAZ options is to reduce emissions and help meet legal limits for air pollutant 
concentrations. From the CBA, Option 1 has the greatest impact on emissions, followed by Options 1a, 
2 then 328. This is predominantly driven by Option 1 and 1a capturing HGVs within a charging CAZ, 

28 As noted, the air quality impact captured in the economics focuses on emissions. This is different to the air quality impact taken directly from the 
modelling which focuses on concentrations and the achievement of legal limits. Although both are linked (and the air quality modelling is a key 
input to the economic analysis), the economic analysis also takes into account emissions of coaches and therefore presents a slightly different 
pattern of results. The results of the economic analysis are consistent with the concentrations modelling - the analyses simply differ in scope and 
objectives which lead to different metrics being extracted from the same modelling.
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which instigates greater improvements in HGVs which are a key source of emissions for Southampton. 
This result includes the emissions impact of the options on coaches, considering the total mileage driven 
by the coaches, which is not included in the core air quality modelling.  However, it does not capture 
further emissions reductions for other vehicle types which will occur outside the modelling domain – as 
shown in the sensitivity analysis these impacts could be significant for Options 1 and 1a, and for the 
comparison between options. 

Alongside greater reductions in air pollutant emissions, the higher level of vehicle upgrades under 
Options 1 and 1a also deliver a higher level of secondary benefits – i.e. fuel and operating cost 
savings, and GHG emission reductions as newer and more efficient vehicles come into the fleet at an 
earlier stage.

However, Options 1 and 1a also carry with them a higher cost of upgrading vehicles. Costs will move 
in proportion with number of vehicles affected: hence the costs are smaller for Class A, than Class B. 
Likewise welfare costs from avoided trips will be associated with the options containing a CAZ charging 
area and are higher the larger the area and greater number of vehicles affected. Given that the CAZ 
options predominantly target commercial vehicles, these costs (and others associated with CAZ 
compliance – such as charge payments) will be borne by businesses, raising questions around the 
affordability of such effects in particular for smaller firms. Who will be affected and to what extent will 
differ by option and scale with the size and class of CAZ. The greatest effects are likely to be those 
direct felt by affected vehicle owners – taxi drivers, scheduled bus operators, coach firms and HGV 
businesses. 

Many of the potential negative effects for scheduled bus operators have been mitigated through the 
confirmation of funding for retrofit of buses operating routes within the city. However other buses using 
the regional depot would still be captured by Option 1. Owners of vehicles in the other categories 
affected by a charging CAZ (i.e. taxis and coaches under Options 1 and 2, and HGVs under 1 and 1a) 
will likely capture to some extent smaller firms and operators, in particular taxi drivers, which may find 
it more difficult to meet any upfront costs of CAZ compliance. In addition, the air quality benefit to 
Southampton of including coaches in the charging CAZ may be limited given these vehicles typically 
do less mileage in the city area. 

Options 1 and 2 could also have a more prominent indirect impact on household affordability through 
costs being passed on by taxi operators, however these impacts are uncertain and likely small.

In addition, Options 1 and 1a have high implementation costs given they propose a much larger CAZ 
area (relative to Option 3 which does not include a CAZ charging area at all). However, there will also 
be implementation costs associated with the non-charging measures, in particular those for HGVs 
implemented under Options 2 and 3. It has not been possible to capture some of these in the 
quantitative analysis but those that have been captured bring the implementation costs of Option 2 in 
line with those under the larger charging zone options. In particular, the costs of handling additional 
freight through the SDC could be fairly large (even though many would fall away given the SDC is 
already established and has spare capacity - This assumption has been checked and confirmed as 
appropriate with the Transport team at SCC) and could present an additional barrier to the take up of 
this option.

Furthermore, there are other effects which influence the balance of benefits and costs. Specifically, the 
non-charging measures for HGVs under Options 2 and 3 deliver significant benefits in terms of travel 
time reduction. The impacts captured in the analysis represent driver time savings and wider impacts 
on traffic through use of the SDC which takes HGV vkm off the road. These impacts can be significant: 
for these options they are greater than the air quality benefits delivered and directly influence the overall 
ranking of options. Furthermore, these greater impacts on travel time also have secondary benefits of 
reductions in noise and accidents and improved accessibility.

Overall, on central assumptions, all options assessed deliver a positive NPV – i.e. the benefits outweigh 
the costs. In terms of ranking, it appears that the additional benefits gained through having a larger CAZ 
outweigh the costs under Options 1 and 1a, but the secondary benefits delivered by the alternative non-
charging measures for HGVs result in Options 2 and 3 having a higher positive NPV than Options 1 
and 1a under the core analysis. However, applying the additional benefits of emission reductions 
outside the modelling domain results in all options having near enough the same NPV.

This CBA was facilitated through the use of several simplifying assumptions. When viewing this 
analysis, it is important to recognise the uncertainty and caveats around these results and that risks 
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exist which may impact on the ability of the CAZ options to achieve these anticipated effects in practice. 
Risks exist around both:

1. CAZ charging: The analysis assumes the charge levels and behavioural response 
recommended nationally by JAQU and does not account for local characteristics which may 
influence these responses. Furthermore, the response assumed is immediate on the date the 
CAZ comes into force and the analysis does not recognise the potential implementation issue 
of identifying taxis in the absence of a national database.

2. Non-charging measures: The impact of these measures also critically relies on behavioural 
change from vehicle owners, but in this case on voluntary responses to incentives rather than 
a CAZ charge. There are several issues which may affect the response in practice:

a) vehicle owners do not hold complete information on trade-offs between strategies 

b) vehicle owners may still not act rationally – e.g. agents are more averse to loss than 
attracted to benefits of equal amount

c) other barriers exist which may prevent take up of non-charging measures, in particular 
in the short term, e.g. contractual arrangements. 

Given these factors, it could be considered that there is greater uncertainty and risk around the ability 
of non-charging measures to deliver anticipated air pollution emissions reductions than around the CAZ 
charging options.
Table 38 – Options summary

Option Rationale

Option 1  Positive NPV – delivers largest air pollutant emission reductions with largest costs
o Does not capture wider travel time benefits of HGV non-charging measures
o But core analysis does not capture large emission reductions outside the 

modelling domain delivered by this measure
 Largest impact on businesses, with potential adverse effects on HGV and coach operators, 

and taxi drivers who may struggle most with affordability of upfront costs of compliance
 Avoids high risk around deliverability of HGV non-charging options. Hence lower risk in 

terms of achieving legal limits in shortest possible time. 
 Potential risk around deliverability of identifying taxis under charging CAZ in absence of 

national database
 Delivers large air quality emissions reduction, which will deliver greatest health and 

environmental benefits, from which poorer households will benefit most

Option 1a  Lowest NPV (but still positive) in core analysis – delivers large air pollutant emission 
reductions with large upgrade and implementation costs

o Does not capture wider travel time benefits of HGV non-charging measures
o But core analysis does not capture large emission reductions outside the 

modelling domain delivered by this measure
 Large impact on businesses, in particular HGV operators. But mitigates negative impact 

on taxi and coach operators relative to option 1
 Avoids high risk around deliverability of HGV non-charging options, and of including taxis 

in the CAZ. Hence lowest risk in terms of achieving emissions reductions and legal limits 
in shortest possible time

 Delivers large air quality emissions reduction, which will deliver wider health and 
environmental benefits, from which poorer households will benefit most

Option 2  Positive (second highest) NPV in core analysis – delivers moderate air pollutant emission 
reductions with moderate cost, and large secondary benefits through travel time savings 
which swing NPV ranking in favour of this option

o But when AQ impacts outside domain are included, NPV is comparable to Options 
1 and 1a

 Smaller impact on businesses as less HGV operators affected, however captures coach 
operators and taxi drivers who may struggle most with affordability of upfront costs of 
compliance

 But significant concerns around deliverability of non-charging measures, in particular for 
HGVs which are most important vehicle category under consideration. 

o Several barriers exist to implementing and delivering savings through these 
measures, creating high risk around achievement of air quality limits in shortest 
possible time
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Option Rationale

 Potential risk around deliverability of identifying taxis under charging CAZ in absence of 
national database

 Potential negative noise impacts associated with 24-hour delivery

Option 3  Largest NPV – delivers smallest air pollutant emission reductions, but with smallest cost 
and large secondary benefits through travel time savings which swing NPV ranking in 
favour of this option

o But when AQ impacts outside domain are included, NPV is comparable to Options 
1 and 1a

 Smallest implementation costs given no requirement for a charging CAZ, but some non-
charging measures carry substantial effort to put in place 

 Smallest impact on businesses 
 But significant concerns around deliverability of non-charging measures, in particular for 

HGVs which are most important vehicle category under consideration. 
o Several barriers exist to implementing and delivering savings through these 

measures, creating high risk around achievement of air quality limits in shortest 
possible time

 Potential negative noise impacts associated with 24-hour delivery
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Appendix 4 – Qualitative assessment of wider 
impacts
The approach has sought to quantify and monetise the impacts associated with the CAZ options. 
However, in some cases due to limitations in data or methodologies available, it has not been possible 
to assess all impacts quantitatively. In this case, these impacts have instead been assessed 
qualitatively and the results are presented in this section.

Through the development of the methodology, a number of impacts were identified as being 
unquantifiable. Specially: 

a) AQ impacts 

o outside modelling domain (NOx and PM, not coaches): the air pollutant impacts 
captured have been limited by the domain of the air quality model. However, where 
affected vehicles travel outside of this area, there will also be impacts through 
upgrading of vehicles and other behavioural responses associated with the CAZ29. The 
effects for coaches outside the modelling domain have been demonstrated through the 
illustrative runs of the EfT, hence the effect not captured is predominantly associated 
with HGVs (taxis and buses, the other affected vehicles will travel predominantly within 
the city area)

o associated with alternative responses of coaches and taxis: taxis and coaches are not 
addressed separately in the transport model. Hence only the demand response to a 
charging CAZ has only been modelled for HGVs exploring what proportion adopt 
response strategies other than to upgrade vehicles. In practice, some coaches and 
taxis affected by the charging CAZ could avoid zone or cancel journeys, with impacts 
on emissions inside/outside the CAZ area (note: key impact of upgrading these 
vehicles has been captured by the AQ modelling).

o Associated with port booking measure: no significant impact could be discerned from 
the aggregate modelling. In addition, this measure will shift trips and emissions off 
peak. Although this will reduce exposure, this will not show in the economic analysis 
which simply combines total emission reductions with damage costs (and does not 
account for time of day of emission)

b) Implementation costs of non-charging measures: the quantitative CBA has captured costs 
associated with the set up and operation of a charging CAZ structure and associated with the 
implementation of some of the non-charging measures (i.e. implementation of the port booking 
incentives, designing and implementing DSPs and increasing freight through the SDC). 
However, there are a number of non-charging measures for which implementation costs have 
not been captured in the analysis. The costs associated with the following are not captured:

o Additional stack management costs associated with port-booking scheme

o It is assumed that there is spare capacity at the SDC to cover additional use. Where 
this is not the case, there may be additional vehicle and warehouse space costs

c) Wider fuel/opex/GHG impacts: given the varying nature of the measures included, the CAZ 
options have the potential to have a range of effects on fuel consumption, operating costs 
incurred and GHG emissions. Two key effects have been captured as part of the core analysis: 
impact of upgraded vehicles in response to charging/non-charging measures and the direct 
savings to freight operators (and cost to SDC) associated with greater routing of freight through 
the SDC. But due to limitations in data, several effects have not been captured:

o Changes associated with the alternative behavioural responses to the charging CAZ: 
Where vehicles avoid/cancel, this will impact on distance travelled by these vehicles 
and in turn on fuel consumption and opex. In addition, there will be an indirect effect on 
other road users from affected vehicles being removed from roads within the CAZ – 

29 The Systra modelling was also unable to provide emissions savings for coaches, however these gaps have been filled through illustrative runs 
of the EfT.
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this will reduce congestion and increase the speed with which these wider journeys can 
be made. 

For direct effects, fuel and operating cost changes will be captured by the ‘welfare loss’ 
estimated as part of the core analysis, so only changes in GHG are additional. 

For indirect effects, it is difficult to extract these results from the transport modelling 
given the implied changes are in speed, not trip distance. Furthermore, the transport 
modelling is only available for one option. 

Looking at the aggregate impacts of the transport modelling of the initial shortlist, both 
are likely to be small: the total change in vkm of non-compliant vehicles is small as 
most upgrade/pay the charge, and only those travelling through the area have the 
option to avoid. Further the two responses will have opposing effects, with avoid 
responses increasing and cancel journey responses decreasing GHG emissions. In 
turn, any improvement in congestion in the centre is small, and is further reduced by 
the rebound effect observed through car travel. 

o Indirect effects of SDC: where greater re-routing of freight through the SDC removes 
HGV vkm off the roads, this will improve congestion to the benefit of other on other 
road users. Increasing journey speed could reduce fuel consumption leading to GHG 
savings. It has not been possible to capture these effects as they have not been 
modelled using a transport model. Whether the fuel and GHG emission impacts deliver 
a benefit or a cost will depend on where on the vehicle emissions curve the vehicles 
shift from and too – increasing speed from a low speed reduces fuel consumption up 
to a point, after which increasing speed begins to increase emissions.

d) Wider congestion/travel time effects: as with fuel and operating cost impacts, given the varying 
nature of the measures which have been combined to form the CAZ options, there is the 
potential for a number of different effects leading to changes in congestion and travel time. Two 
has been captured in the analysis – a) the change in travel time for non-compliant vehicles 
avoiding/cancelling in response to a charging CAZ will be captured in the ‘welfare loss’ and b) 
direct benefit of reduction in driver time for freight re-routing through the SDC. 

Other impacts not captured include:

o indirect effect of SDC reducing HGV vkm in city area on other road users.

o Changes associated with the alternative behavioural responses to the charging CAZ: 
Where vehicles avoid/cancel, this will remove trips within the CAZ area, which in turn 
will have an indirect effect on other road users – this will reduce congestion and 
increase the speed with which these wider journeys can be made. 

Looking at the transport modelling outputs for the initial shortlist, this impact is likely to 
be small: the change in total vehicle hours is small as most non-compliant vehicles 
choose to upgrade/pay the charge, and only those travelling through the area have the 
option to avoid, limiting the number which avoid/cancel. Any improvement in the centre 
is further reduced by the rebound effect observed through car travel. 

e) Noise / accidents / infrastructure: changes in traffic flows (both quantity and speed) around the 
city will imply changes in noise levels, accident rates and potential requirement for infrastructure 
maintenance. As with fuel/opex and travel time savings, there will be impacts associated with 
the different CAZ measures:

o Charging CAZ: where non-compliant vehicles avoid/cancel journey in response to a 
charging CAZ, this will reduce traffic on roads within the CAZ. Given the CAZ area 
covers urban populated centres, the removal of traffic from within this zone is likely to 
reduce exposure to noise pollution, accident rates and the requirement for 
infrastructure expenditure. The estimation of these effects is further limited by the fact 
transport modelling is only available for one measure. However, the results of this 
measure suggest such effects are small given most HGVs either upgrade or pay the 
charge in response to the CAZ. An additional rebound effect from cars increasing traffic 
on links within the CAZ area will also counter any improvements gained through 
reductions in HGV traffic.
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o DSP/SDC: removal of HGV vkm from city-centre links which is instead rerouted through 
the SDC could significantly reduce exposure to noise pollution, accidents and 
infrastructure renewal requirements. However, there may be isolated increases 
associated with higher activity in the location of the SDC.

Further several impacts were identified as associated with the CAZ but were deprioritised for 
assessment as less significant effects. Specifically:

 Transaction costs: associated with upgrading vehicles. An initial analysis suggested transaction 
costs would be very small relative to upgrade costs, hence these were not included as part of 
the core analysis.

 Welfare (utility) loss associated with upgrading vehicles: the analysis captures the financial 
costs associated with upgrading vehicles, but not any loss in welfare associated with being 
compelled to switch to a (potentially less favourable) alternative. This may represent an 
additional impact on top of the financial costs of upgrading vehicles.

A qualitative analysis of these impacts across the scenarios is included in Table 39.

The impacts not captured by the quantitative analysis could represent both costs and benefits for the 
CAZ options, and an impact may switch between being a cost or benefit, depending on the option in 
question. In summary:

 CAZ B could deliver additional air quality emissions reductions outside the modelling domain, 
but the port booking measure under NCH CAZ could deliver some reduction in exposure which 
is not captured through the damage cost approach

 Upgrading of vehicles under all options will carry transaction costs, which scale with the 
number of vehicles upgraded. Hence these will be greatest for CAZ B

 There will be additional implementation costs not captured by the core analysis to design and 
deliver the non-charging measures, in particular stack handling costs under the port booking 
measure

 The NCH CAZ will deliver additional fuel, operating cost, GHG savings, congestion/travel time 
and accident benefits not captured under the core analysis. Some will also reduce noise 
exposure (e.g. SDC) 
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Table 39 – Qualitative analysis of CAZ options against impacts not covered by core CBA

Impact category Option 1 (City-wide CAZ B) Option 3 (Non-charging measures)

AQ impacts: a) outside 
modelling domain, b) 
associated with 
alternative responses, 
c) associated with port 
booking measure



HGVs upgraded in response to the CAZ will travel outside the zone, delivering 
additional emissions benefits. Further HGVs likely to do significant proportion of 
annual vkm outside zone, so effects could be large. To extent impacts outside zone 
likely to fall outside urban areas, would have lower impact on exposure and health 
effects. Most vehicles affected hence impacts largest for this option. 

Coaches/ taxis which avoid zone could increase emissions (in this case outside of the 
city area), but vehicles which cancel could reduce emissions overall. Hence overall 
impact is uncertain



Port-booking will shift timing of some emissions, reducing exposure with some 
health benefit

Transaction costs 

Will be a cost and will move in line with number of vehicles upgraded. Hence greatest 
for this option (~4,500 upgraded). However, initial assessment suggested costs are 
small in comparison to cost of upgrade.



Will be a cost and will move in line with number of vehicles upgraded. Hence 
lowest for this option (~136 upgraded). However, initial assessment suggested 
costs are small in comparison to cost of upgrade.

Welfare loss 
associated with 
upgrading vehicles

/

Will scale with number of vehicles upgraded. However, in some cases vehicle users 
may derive a utility benefit from upgrading to a new vehicle. Hence overall impact is 
uncertain

/

Will scale with number of vehicles upgraded. However, in some cases vehicle 
users may derive a utility benefit from upgrading to a new vehicle. Hence overall 
impact is uncertain

Implementation costs 
of non-charging 
measures

-

N/A



Some additional costs associated with stack management, but potentially small 
given level of response observed in transport model

Wider fuel/opex/GHG 
impacts

/

No significant effects from avoid/cancel responses to charging CAZ – 
HGVs/taxis/coaches avoiding increase but those cancelling decrease emissions. 

Removal of HGVs/taxi/ coach vkm from CAZ will improve speeds (and reduce fuel 
consumption and GHG emissions) for other road users, but countered by car rebound 
(increase fuel consumption, opex and GHG emissions). But overall effect is small



Small benefit on other road users from greater use of SDC

Wider 
congestion/travel time 
effects

/

Removal of HGVs/taxi/ coach vkm from CAZ will improve speeds (and reduce travel 
time) for other road users, but countered by car rebound.



Small benefit on other road users from greater use of SDC

Noise / accidents / 
infrastructure

/

No significant effects from taxi/HGV/coach avoid/cancel responses to charging CAZ 
as modelled impacts small and countered by car rebound

(/)

DSP/SDC could have large benefit through reduction in noise, accidents and 
infrastructure.
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Key: Each impact is assigned a scoring – this attempts to judge the size and direction of impacts between different options, and the overall size / importance of impact relative to other impacts assessed 
both qualitatively and quantitatively.  ‘’ denotes large benefit associated with option; ‘’ denotes small benefit; ‘-‘ denotes no significant impact; ‘’ denotes small cost; ‘’ denotes large cost; ‘/’ 
denotes where there are costs and benefits, with no discernible overall net effect, and ‘/()’ denotes where there are both costs and benefits, but the overall effect is deemed likely to be a net benefit.
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Appendix 5 - Quality Assurance
Quality management for all Ricardo projects (and all deliverables produced) is delivered in accordance 
to the requirements of the International Standard ISO 9001:2008. Principles of quality assurance (QA) 
are integrated in all our activities and at all levels through established and implemented procedures 
according to the international standard. The formally appointed Project Manager and Project Director 
lead in ensuring the project is undertaken in accordance with the current Ricardo Quality Assurance 
processes and that the system is effective. 

The economic analysis (including the supporting calculations, model and interpretation of analysis) for 
the Southampton CAZ has been developed in accordance with these over-arching Ricardo QA policies 
and procedures to ensure high quality and accuracy of deliverables.

Ricardo has a rigorous QA system in place to assure the quality of models and databases produced, 
which has been applied to the Southampton CAZ economic model. The QA system has five categories 
of QA processes, against which the structure and functionality of the model have been assessed:

1. Having clear and comprehensive documentation
2. Good structure and clarity
3. Formulas are correctly specified and are shown through verification to be error free
4. Validation against other sources confirms logical outcomes
5. Data and assumptions used are sensible and signed off.

All elements of the model have been developed by team members with appropriate skills and 
knowledge in order to specify the model correctly.

Working versions of the model have been subject to rigorous and detailed QA checking. This has been 
performed by someone other than the analyst which developed the original calculations. A full QA of all 
the functionality of the model has performed once the full model build was completed. As part of this 
QA, data transformations have been rigorously checked through spot checking, auto-sum and third-
party validation.

The model has been developed in accordance with Ricardo’s ‘best practice’ modelling guidance for the 
construction of workbooks and tools. This includes having separate sheets for data import, manipulation 
and results. In addition, the model has been developed with strict version control procedures (to avoid 
version error) and with assigned governance and responsibilities (i.e. the PM holds overall responsibility 
for the quality of the model, with analysts holding joint responsibility for the elements they developed).

In some cases, some data transformations have been carried out in MS Excel prior to import to the 
economic model. Each of those transformation workbooks has been identified and also subject to 
scrutiny.

All data sources used in the model are appropriately referenced and clearly marked where data is 
inputted into the model. All assumptions and data sources have been logged, in particular as part of 
this Methodology Report.

In addition, for this specific work additional QA checks have been performed with the input of SCC and 
the wider consultancy team. For example, where data and assumptions have been drawn from external 
models, we have discussed directly our interpretation of the data received, and its planned use in the 
economics model to sense check our approach (e.g. air quality emissions outputs, and transport 
modelling outputs).

A further check of the quantitative results of the economic modelling and their interpretation has been 
performed through the review of the documentation. The Project Director undertook a review of the 
Methodology Report and the inputs to the Economics Case prior to release. Given the experience of 
the Project Director working in this area, this has provided an additional sense check of the results and 
underpinning calculations, and a cross-check against other studies of this type.

In accordance with Ricardo’s QA processes, all deliverables and outputs have been signed off by both 
the Project Manager and Project Director before release to SCC.
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The Public Sector Equality Duty (Section 149 of the Equality Act) requires public 
bodies to have due regard to the need to eliminate discrimination, advance equality 
of opportunity, and foster good relations between different people carrying out their 
activities.

The Equality Duty supports good decision making – it encourages public bodies to be 
more efficient and effective by understanding  how different people will be affected by 
their activities, so that their policies and services are appropriate and accessible to all 
and meet different people’s needs.  The Council’s Equality and Safety Impact 
Assessment (ESIA) includes an assessment of the community safety impact 
assessment to comply with Section 17 of the Crime and Disorder Act and will enable 
the Council to better understand the potential impact of proposals and consider 
mitigating action. 

Name or Brief 
Description of 
Proposal

Southampton Local Plan for Compliance with NO2 EU 
Ambient Air Quality Directive Within the Shortest Possible 
Time (CAZ B Option) 

Brief Service Profile (including number of customers)
Southampton City Council is assessing the need for a Clean Air Zone 
because levels of air pollution within the administrative boundary and on 
roads under the authority of Southampton City Council were identified in the 
government’s plans as being above required European Union legal standards. 
The limit value for nitrogen dioxide is an annual average of 40ug/m3. The 
specific pollutant that Southampton City Council is assessing is nitrogen 
dioxide (NO2). The primary objective of the Clean Air Zone is to achieve 
compliance with the legal standards within the shortest possible time. Clean 
Air Zones can be charging, where vehicles are discouraged from entering the 
zone if they do not meet a minimum emission standard, or non-charging 
which is an area of targeted air quality improvement without charging.   

A consultation was held from 21st June 2018 for 12 weeks. An online survey 
was used to collect responses supported by physical copies, events and 
social media. Face-to-face meetings with residents, business and trade 
organisations were also held. The consultation was advertised through 
postcards, billboards, VMS traffic signs and other media. The preferred option 
consulted on was to introduce a citywide Class B Clean Air Zone. This would 
mean buses, taxis (private hire and hackney carriage), coaches and heavy 
goods vehicles that do not meet minimum emission standards (Euro 6/VI 
diesel or Euro 4 petrol) would be charged to enter the zone. 

A key outcome of the consultation was the review and reassessment of 
transport and air quality modelling which has highlighted that the introduction 
of a charging clean air zone is not necessary to achieve the objective of 

Equality and Safety Impact Assessment
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1Associations of long term nitrogen dioxide concentrations with mortality (COMEAP 2018) 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/
734799/COMEAP_NO2_Report.pdf 

reducing levels of nitrogen dioxide down to below legal levels in the shortest 
possible time. 

The technical assessment has predicted that Southampton will achieve legal 
compliance for NO2 levels by 2020 under the business as usual scenario (i.e. 
no further intervention). This ESIA is to assess the equalities impacts of a 
charging Clean Air Zone (Class B city wide). The proposal to introduce a 
charging Clean Air Zone in Southampton will see the most polluting vehicles 
discouraged from entering the zone through charges.

A significant source of nitrogen dioxide in the UK is road transport. The aim of 
the Clean Air Zone is to bring pollution down to legal levels by replacing older, 
more polluting vehicles with modern, cleaner vehicles and by encouraging a 
shift towards more sustainable and active transport.

This ESIA is in reference to introducing a citywide Class B Clean Air Zone. 
This means buses, taxis (private hire and hackney carriage), coaches and 
heavy goods vehicles that do not meet minimum emission standards (Euro 
6/VI diesel or Euro 4 petrol) will be charged to enter the zone. 

Vehicle Class Proposed charge for non-
compliant vehicles

HGV, Bus, Coach £100 per day
Taxi, Private Hire £12.50 per day

For affected vehicles, a package of mitigation measures would be available to 
support the switch to Clean Air Zone compliant vehicles. 

A consultation was held from 21st June 2018 for 12 weeks. An online survey 
was used to collect responses supported by physical copies, events and 
social media. Face-to-face meetings with residents, business and trade 
organisations were also held. The consultation was advertised through 
postcards, billboards, VMS traffic signs and other media. 

Summary of Impact and Issues
Air quality is a national public health priority. Of all environmental factors, it 
has the largest impact on health in the UK. The latest estimates suggest that 
air pollution (particulate matter and nitrogen dioxide) is an effect equivalent to 
28,000 to 36,000 deaths in 20131. Air pollution has health effects across the 
course of a person’s life; from the underdevelopment of the unborn baby 
through to dementia in the later years of life. The strongest evidence of health 
impact is worsening symptoms of respiratory diseases including asthma, 
COPD and cardio-vascular disease. 

Currently, nitrogen dioxide and particulates are the pollutants causing the 
largest health impacts in the UK. These pollutants are mostly associated with 
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2 World Health Organization, ‘Review of evidence on health aspects of air pollution – REVIHAAP 
Project’, 2013 http://www.euro.who.int/__data/assets/pdf_file/0004/193108/REVIHAAP-Final-
technical-report-final-version.pdf?ua=1   

3World Health Organisation Ambient (Outdoor) Air Quality and Health (2 May 2018) 
https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health 

4 https://www.ucl.ac.uk/transport-institute/pdfs/transport-poverty

road transport. The public health outcome framework indicator for air pollution 
is mortality attributable to particulate matter. For Southampton, this equates to 
over 100 deaths per year caused by long term exposure to particulate air 
pollution. 

Poor air quality is known to have more sever effects on vulnerable groups 
including the elderly, children and people already suffering from existing 
conditions such as respiratory and cardiovascular conditions2.

Southampton is typically an urban environment with concentrations above the 
ambient background concentration of NO2. Evidence is limited as to the 
specific health benefits conveyed by reducing NO2 concentrations below 
40µg/m3 though it is generally accepted that reducing concentrations toward 
the ambient background level, and below 40µg/m3 annually will benefit health.  
The EU limit value for nitrogen dioxide (40µg/m3 annual mean) is consistent 
with the World Health Organisations guideline value3. Ensuring Southampton 
meets air quality limits for nitrogen dioxide will help mitigate negative health 
impacts of poor air quality. 

CAZ B Clean Air Zone Impacts on Households 
The preferred option is unlikely to directly impact households as private 
vehicles will not be subject to a charge, however the selected options may still 
have indirect effects on some households through impacts on businesses. For 
example, households which include individuals employed in freight/delivery 
operator businesses that are affected by the introduction of a Clean Air Zone.

Furthermore, the extent that businesses pass on any additional costs to 
consumers could have a disproportionate impact on lower income 
households:

 Buses, as a cheaper mode of transport, are used more by lower 
income households4 than other groups. Therefore any increased costs 
of tickets as a result of pass-through costs could have a greater 
impacts on these households.

 Taxis are often relied upon by disabled persons, who may therefore 
also face a disproportionate impact of any costs passed through.

The preferred option also includes a number of measures designed to 
mitigate these possibilities. 

CAZ B Impacts on Business and Sole Traders
The proposal is to charge non-compliant vehicles which are likely to be owned 
and/or operated by businesses or sole traders. 

It is likely therefore that all businesses located in and around the CAZ will be 
affected to some extent, many indirectly. That extent will be determined by a 
number of parameters, in particular by the location and type of the business, 
and also by what complementary funding and support is made available to 
affected businesses to mitigate any negative effects. 
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Potential Impact
Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions

Age Health Outcomes
Poor air quality is known to 
affect sensitive groups including 
the young and elderly and those 
with existing conditions. 
Therefore improvements to air 
quality will benefit all residents 
but particularly these sensitive 
groups5.  

N/A – positive impact

5 Royal College of Physicians Policy report. Every breath we take: the lifelong impact of air pollution. 
2016: https://www.rcplondon.ac.uk/projects/outputs/every-breath-we-take-lifelong-impact-air-
pollution  

Distributional Analysis
A distributional analysis has been carried out to inform the proposals. The aim 
of the distributional analysis is to explore how the impacts of the policy 
options are distributed amongst the different socio-economic groups (such as 
children and different income groups). It also assesses whether any key 
amenities are adversely affected through changes in access or surrounding 
air quality (e.g. schools, hospitals). This is included in the document E3 
Distributional Analysis.   
Potential Positive Impacts

 Improved concentrations of nitrogen dioxide within the Clean Air Zone.
 Compliance with the European Union Ambient Air Quality Directive (EU 

AAQD) within the shortest possible time in Southampton is predicted 
under do minimum scenario. 

 Health benefits as a result of improving air quality. 
Responsible  
Service Manager

Steve Guppy,  Service Manager – Scientific Service

Date
Approved by 
Senior Manager
Date
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Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions

Concessionary Bus Use 
Total concessionary bus 
journeys in Southampton 
(including senior citizen and 
disability passes) across four 
bus operators Apr 2017-Mar 
2018 totalled 4,385,932. 

There are currently 27,442 
senior citizen bus passes issued 
in Southampton. The cost to 
operators will not be passed 
onto those eligible for 
concessionary bus travel as the 
pass allows for free travel.  

However, measures to force 
emission improvements could 
potentially make some routes 
financially unviable and 
concessionary trips unavailable. 

Concessionary Bus Use 
A fund will be available 
which offers non-
compliant buses the 
option to retrofit to an 
accredited Clean Air Zone 
compliant standard. 

Home to School Transport 
41 Taxis with 4 seats, 2 Taxis 
with 6 seats, 1 Taxi with 7 seats 
and 3 Wheel Chair Accessible 
Taxis are used for Home to 
School Transport in 
Southampton. Currently, there is 
limited availability of accessible 
vehicles and capital costs are 
often higher than a standard 
vehicle.

Measures to force emission 
improvements could make some 
services financially unviable and 
restrict access to suitable 
vehicles.

Home to School 
Transport 
Will seek to identify 
opportunities to exempt or 
relax requirements to 
support a suitable supply 
of wheel chair accessible 
vehicles.  Incentive 
schemes to be introduced 
to support the transition to 
compliant vehicles.
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Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions

Home to School Transport 
41 Taxis with 4 seats, 2 Taxis 
with 6 seats, 1 Taxi with 7 seats 
and 3 Wheel Chair Accessible 
Taxis are currently used for 
Home to School Transport in 
Southampton. There is limited 
availability of accessible 
vehicles, and capital costs are 
often higher than a standard 
vehicle. A Clean Air Zone could 
impact the numbers of specialist 
vehicles operating in the city.

Home to School 
Transport 
Will seek to identify 
opportunities to exempt or 
relax requirements to 
support a suitable supply 
of wheel chair accessible 
vehicles. Incentive 
schemes to be introduced 
to support the transition to 
compliant vehicles.

Concessionary Bus Travel 
Total concessionary bus 
journeys in Southampton 
(including senior citizen and 
disability passes) across four 
bus operators Apr 2017-Mar 
2018 totalled 4,385,932. 

There are currently 2,717 
disability bus passes issued in 
Southampton. However, 
measures to force emission 
improvements will financially 
pressure some routes.

Concessionary Bus 
Travel
Offering non-compliant 
buses the option to retrofit 
to an accredited CAZ 
compliant standard 
through the Council’s 
£2.7m Clean Bus 
Technology fund will 
ensure operators are not 
adversely economically 
impacted by the CAZ B 
option, preventing routes 
becoming unviable. 

Disability

Taxi Use and Mobility
In 2015, the latest data available 
on mobility, on average, adults 
(16+) with mobility difficulties 
use taxis or PHVs more than 
people who do not (16 trips per 
person vs. 10 trips per person). 
These figures have remained 
broadly stable since 2010. Taxi 
or PHV usage makes up 3% of 
all their trips, compared to just 
1% for those without mobility 
difficulties. These figures have 
remained broadly stable since 
2010. 

Taxi Use and Mobility
Will seek to identify 
opportunities to exempt or 
relax requirements to 
support a suitable supply 
of wheel chair accessible 
vehicles.  Incentive 
schemes to be introduced 
to support the transition to 
compliant vehicles.

Gender 
Reassignment

No discernible impact

Marriage and 
Civil 
Partnership

No discernible impact
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Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions

Exposure to outdoor air pollution 
is linked to premature birth, 
stillbirth and organ damage 
during development. The 
proposal will improve air quality 
across the city with positive 
impacts in terms of pregnancy 
and maternity seen in wards 
with birth rates significantly 
higher than the Southampton 
average 2014-2016.

N/A – positive impactPregnancy and 
Maternity

Birth Weight  
Traffic related air pollution is 
estimated to contribute to one-
fifth of low birth weight at term 
cases. Southampton’s low birth 
weight value in 2015 was 6.7%, 
similar to the national average 
7.4%6. Very low birth weight in 
Southampton in 2015 was 
1.26%, similar to the national 
average 1.57%7. Therefore, 
there is limited evidence that air 
pollution is currently affecting 
birth weight in the city, but the 
Clean Air Zone will continue to 
reduce risks. 

N/A – positive impact

Race 22.3% of the Southampton’s 
population are non-White 
British, including 14% who are 
residents from Black or Minority 
Ethnic backgrounds.

Citywide improvements in air 
quality will also mean all ethnic 
groups across the city will 
experience positive health 
benefits.

N/A – positive impact

 

Religion or No discernible impact

6https://fingertips.phe.org.uk/search/birthweight#page/3/gid/1/pat/6/par/E12000008/ati/102/are/E
06000045/iid/92531/age/29/sex/4 

7https://fingertips.phe.org.uk/search/birthweight#page/3/gid/1/pat/6/par/E12000008/ati/102/are/E
06000045/iid/92532/age/29/sex/4 
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Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions

Belief
Sex Deaths from COPD by gender

COPD incidence and earlier 
onset is associated with 
exposure to air pollutionError! 
Bookmark not defined. . In 
Southampton, COPD is 
attributed to the deaths of 
103.47 males per 100,000 and 
56.73 females per 100,000 in 
2014-2016. Improving air quality 
as a result of the Clean Air Zone 
will benefit both males and 
females. 

N/A – Positive Impact

Sexual 
Orientation

No discernible impact

Community 
Safety 

No discernible impact

Poverty Lower Income Households
Nationally, the health impacts 
associated with air pollution are 
likely to fall to a greater extent 
on poorer households for a 
range of reasons8. Citywide 
improvements in Southampton’s 
air quality will be greatest in and 
around the city centre and in 
vicinity of main roads, which 
score lower on the Indices of 
Multiple Deprivation scale (IMD) 
(i.e. are more deprived).  

SCC Licensed Taxi Drivers
The IMD gives an indication of 
the overall levels of deprivation 
in each LSOA and takes into 
consideration several factors 
including crime and employment 
deprivation. Lower IMD values 
correspond to areas with higher 
deprivation.  This data is 

Low Income Household
Positive health benefits 
conveyed to the poorest 
in society as a result of 
reducing concentrations 
of NO2. 

SCC Licensed Taxi 
Drivers

Mitigation will provide 
operators with financial 
incentive to upgrade to 
CAZ compliant vehicles. 

Recent changes to the 
licensing policy for private 
hire vehicles has 

8 http://www.instituteofhealthequity.org/resources-reports/fair-society-healthy-lives-the-marmot-
review  
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Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions

available from the Department 
for Communities and Local 
Government: English Indices of 
Deprivation 2015. Matching taxi 
licence data to LSOAs, and 
assessing demographic data 
associated with the LSOA, the 
distribution of taxi drivers across 
the IMD appears to be highly 
skewed towards more deprived 
LSOAs: 40% of the taxi 
operators are registered in the 
most deprived LSOAs (quintile 
1) and 79% in the three lowest 
quintiles. 

Affordability concerns are also 
reflected in the Taxi Operators 
Survey conducted by the SCC 
where 78% of the respondents 
stated that the cost to buy a low 
emission vehicle is the key 
barrier. Though the requirement 
for CAZ compliance is Euro 6 
diesel/4 petrol rather than low 
emission which is potentially 
more achievable. 

increased the maximum 
age of hybrid vehicles 
from 9 years to 12 years, 
providing a more 
attractive business case 
for operating a hybrid 
private hire vehicle. 

Health impacts associated with 
age, disability and pregnancy 
and maternity are previously 
discussed.  

Health & 
Wellbeing 

Emergency COPD Admission 
35 years+ 

Emergency chronic obstructive 
pulmonary disorder (COPD) 
admissions for those 35+ are 
significantly higher at Redbridge 
in comparison to the 
Southampton average. There 
are also other areas across the 
city with significantly higher 

N/A – positive impact 
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Impact 
Assessment

Details of Impact Possible Solutions & 
Mitigating Actions

emergency COPD admissions 
for this age group. The CAZ B 
option will deliver citywide 
improvements to air quality so 
will have a positive impact at all 
areas.
Wellbeing 
The introduction of a charging 
scheme could be increase 
stress levels to those who 
perceive the financial 
implications to adversely affect 
them.

Wellbeing 
Communications strategy 
will ensure the proposals 
including mitigation 
measures are accessible, 
accurate and clearly 
reported across all 
relevant groups.

Mitigation measures will 
target those groups most 
financially affected and 
seek to provide 
assurances regarding 
delivery. 

Other 
Significant 
Impacts

The document “E3 Distributional 
Analysis” reviews further 
distributional impacts of a 
charging Clean Air Zone 
including:

 Population weight NO2 
concentrations according 
to LSOA.

 Air quality impact on 
sensitive receptors.

 Air quality and socio-
economic characteristics.

 Affordability for 
households and business
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1 Introduction
Southampton has been named as one of many cities in the UK that will not be compliant with nitrogen 
dioxide regulations by 2020 (which have been set in line with EU air quality targets). As a result, 
DEFRA’s air quality action plan named Southampton as having to implement a Clean Air Zone (CAZ). 

Each city must develop a Business Case which explores viable options for a CAZ and present the case 
to support the preferred CAZ option. The Business Cases are being developed in line with guidance 
issued by the Joint Air Quality Unit (JAQU), which in turn is based upon HMT’s five case model1. 

JAQU have shared with the cities detailed guidance around the methodologies and assumptions to 
adopt when appraising the CAZ options2. This guidance stipulates that deliverables to be provided by 
the Local Authority are:

1. SOC: options appraisal - within the SOC, detailing the case for change and a high-level 
assessment of the options being considered.

2. Economic Appraisal Methodology Report (E1)

3. The Economic Model (E2) and any linked documents (linked spreadsheets or user guide)

4. Write-up of the economic appraisal and results

5. Distributional Analysis Methodology Report (E3).

Ricardo Energy & Environment supported Southampton City Council on the Economics Business Case, 
which is one of the five cases constituting the overall Business Case. As part of the Economics Case a 
qualitative analysis of the distributional impacts was included.

This report sets out the methodology and analysis of the distributional impacts of the CAZ options 
following the requirements of the deliverable E3. The aim of the distributional analysis is to explore how 
the impacts of the policy options are distributed amongst the different socio-economic groups (such as 
children, different income groups, and disabled). It also sheds light into whether any key amenities such 
as schools, hospitals etc. are adversely affected through changes in access or surrounding air quality. 
This can inform measures to mitigate the impact of the policy on those groups or amendment of the 
policy itself.

The distributional analysis inherently relies on other areas of the modelling undertaken to support the 
assessment of CAZ options, specifically the transport modelling undertaken by Systra and air quality 
modelling undertaken by the Ricardo team. This paper clearly references where the economic analysis 
has used the outputs of other modelling and describes how these outputs are used. However, it does 
not set out a detailed account of how this supporting modelling has been undertaken, which has been 
provided elsewhere (e.g. through the Modelling Needs Assessment reports).

The JAQU Guidance stipulates that distributional analysis is necessary for local feasibility studies in 
two respects:

1. to investigate the distributional impacts of measures proposed to achieve compliance with air 
quality limits, thereby fulfilling the public-sector equality duty;

2. to show how mitigation measures alleviate those impacts.

This is the second version of this report produced. The first version presented distributional analysis of 
the four options included on the initial shortlist. Subsequently in light of updates to the baseline air 
quality modelling, SCC revised the shortlist to two options: a city-wide CAZ B and an updated non-
charging measure. This report sets out the distributional analysis of the two options on this revised 
shortlist.

1 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/469317/green_book_guidance_public_sector_business_cases_201
5_update.pdf

2 Latest version issued 27/11/17
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2 Methodology
2.1 Overview
JAQU have provided detailed guidance regarding the appraisal of CAZ options. This provides a steer 
for many of the key data inputs and assumptions that have framed the analysis undertaken. 

The key guidance documents include:

 Options Appraisal – Guidance (2017)3 (and preceding versions of this guidance)

 National data inputs for Local Economic Models (2017)4.

With respect to distributional analysis, the JAQU Guidance strongly leans on supporting Webtag 
guidance issued by Department for Transport, DfT5. 

The methodology used to undertake the distributional analysis is based on this guidance. In some 
cases, we have sought alternative methods, or elaborated additional steps and assumptions where the 
study team felt that such approaches were warranted to facilitate or improve the analysis. In particular, 
this is the case where additional output metrics were deemed useful to convey the distributional impacts 
of the CAZ options. 

As such, our approach has adopted and followed the three steps defined by Webtag: Screening, 
assessment and appraisal.

Throughout the development of the approach to the distributional analysis, the proposed methodology 
was presented to Southampton and JAQU through a series of Scoping Papers. The methodology 
followed is consistent with the final version of this paper submitted (version 3)6.

2.2 Selecting options for assessment
The first iteration of the analysis appraised 4 options which made up the initial shortlist: 

1. Option 1 City Wide CAZ B
2. Option 1A City Wide HGV charging only, combined with bus and taxi incentives
3. Option 2 City centre CAZ A Plus LES HGV
4. Option 3 Non-charging CAZ with LES HGV and bus and taxi incentives.

Following the submission of the draft OBC in spring 2018, several factors contributed to SCC refining 
the shortlist of measures for assessment from four to two CAZ options:

1. SCC further reflected on the feasibility and analysis of the options included in the initial shortlist. 

2. transport and air quality modelling of the baseline and CAZ options was updated to reflect 
several improvements in the underlying evidence base.

3. Due to the confirmation of funding for bus retrofit through the CBTF, this measure was moved 
from CAZ option to baseline

The revised shortlist retains one charging CAZ option (a city-wide CAZ B, similar to ‘Option 1’ under the 
initial shortlist) and a revised non-charging option (similar in principle to ‘Option 3’ of the initial shortlist, 
but with different sub-measures). These options are presented in detail in 

3 Unpublished – provided directly by JAQU to cities

4 Unpublished – provided directly by JAQU to cities

5 DfT (2015): ‘WebTAG: TAG unit A4-2 distributional impact appraisal, December 2015’; https://www.gov.uk/government/publications/webtag-tag-
unit-a4-2-distributional-impact-appraisal-december-2015

6 Ricardo (2018): ‘CAZ Distributional Analysis – Proposed Approach v3.0 – Southampton (unpublished)
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Table 1.

Table 1 – Revised shortlist option construction

Option Details

City Wide Class 
B Clean Air 
Zone (CAZ B)

 Introduced in 2020
 CAZ operating along but excluding the motorways around Southampton city area (M27 

and M271 of Southampton) 
 CAZ applies to Taxis, Private Hire Vehicles (PHV), Buses, HGVs and Coaches. 

o However, no scheduled buses operating services in Soton are anticipated to 
be affected given CBTF funding for retrofit will cover all buses

 Also includes taxi-licence in 2023: in 2023, licencing conditions are tightened such that 
only Euro VI vehicles can operate a licence

Non-charging 
Clean Air Zone 
(NCH CAZ)

 Introduced in 2020
 Option is comprised of four sub-measures:

o Taxi-licence in 2023: in 2023, licencing conditions are tightened such that only 
Euro VI vehicles can operate a licence

o Shore-side power: Facilities installed at 1 berth in Southampton port to allow 
cruise ships to ‘plug-in’ and use mains electricity when at berth (rather than 
using auxiliary engines to provide power)

o Port booking system: a peak hour £5 charge is implemented at the container 
port terminal for non-Euro VI HGVs accessing the port

o Sustainable distribution centre (SDC): Implementation of a Delivery Service 
Plan (DSP) and channelling of deliveries through the SDC for the General 
Hospital
 This is consistent with the SDC Option 1 as presented in the Finance 

Case where the programme achieves successful implementation of a 
DSP at one site by 2020

The analysis in this report focuses on the assessment of the two options on the revised shortlist. A 
summary of the analysis undertaken on the initial shortlist is included in Appendix 1 – Summary 
assessment of initial shortlist.

2.3 Screening of impacts
We have undertaken the screening process on the basis of the list of impacts listed in the Webtag A4.2 
taking into account the likely local issues of the proposed CAZ options. A summary of the screening is 
included Table 2 below. 

Based on the screening, the following effects have been ‘scoped-in’:

1. Air quality - changes in concentrations of NO2  
2. Affordability – including user benefits, considering both residents and local businesses

In the analysis of the initial shortlist, ‘Traffic impacts’ (considered as changes in traffic as a proxy for 
noise and safety/accidents; and accessibility impacts through changes in journey times) were also 
screened in. For the analysis of the revised shortlist, these impacts have been screened out as there 
were no significant effects observed in the analysis of the initial shortlist. Furthermore, the options have 
not changed in a way that would lead these impacts to become significant under the revised shortlist – 
i.e. CAZ B is the same as the initial shortlist Option 1, and the NCH CAZ includes sub-measures which 
focus on a narrower subset of traffic feeding the port.
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Table 2 – Screening of impacts

Description of impact Screening assessment Include in detailed 
analysis?

User benefits • changes in travel time

• changes in user charges, including fares, 
tariffs and tolls; and

• changes in vehicle operating costs met by 
the user (i.e. for private transport).

There will be a distributional impact, (in some cases positive)

Given these are financial costs, there is an overlap with 
affordability

Yes – group under 
affordability

Noise Changes in noise levels – move in line with 
traffic on roads

Possible distributional impacts where large changes in traffic 
on individual links

No – insignificant in analysis 
of initial shortlist

Accidents Changes in accident rates – move in line with 
traffic / speed on roads

Possible distributional impacts where large changes in traffic 
on individual links

No – insignificant in analysis 
of initial shortlist

Air quality Change in emissions Will have varying impact between areas Yes

Security Any change in public transport 
waiting/interchange facilities including 
pedestrian access expected to affect user 
perceptions of personal security.

Charging CAZ will not impact on security. Could be impact if 
indirect impact on public transport provision

No

Severance Introduction or removal of barriers to 
pedestrian movement, either through 
changes to road crossing provision, or 
through introduction of new public transport 
or road corridors.

CAZ will not impact on physical road crossings No

Accessibility  Changes in routings or timings of current 
public transport services, any changes to 
public transport provision, including 
routing, frequencies, waiting facilities 
(bus stops / rail stations) and rolling 
stock, or any indirect impacts on 
accessibility to services (e.g. demolition 
& re-location of a school).

 Accessibility impacts should consider 
changes in services, routings or timings 

- Charging CAZ will not put up physical barriers which will 
impact on access to services

- Charging CAZ does not plan to remove / change public 
transport services, 

o Only placing additional costs on vehicle users 
– so any accessibility impacts will overlap with 
affordability

o CAZ proposes no change to services / 
locations, only change Is upgrade to buses, 

No – insignificant in analysis 
of initial shortlist
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Description of impact Screening assessment Include in detailed 
analysis?

of current public transport services within 
the impact area.

o As long as same provision for wheelchairs / low 
floors

- Unlikely that there will be any impact on provision of 
services through changes in demand 

o most people upgrade/pay charge, only a very 
small fraction ‘cancel’ so unlikely to significantly 
change demand for services

o Even if did, it would be very difficult to pinpoint 
from existing models which services would be 
affected given scope of CAZ areas

- Only additional and significant impact could be through 
changes in congestion, which impact on travel time to 
amenities

Affordability Charging CAZ will have significant impact on costs which will 
vary by vehicle ownership

Yes
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2.4 Defining the geographic scope 
To capture the majority of those who could be impacted by the introduction of the Southampton CAZ, a 
study domain covering a large geographical area is required for the distributional analysis.  We used 
commuter information from the 2011 census7 to identify the distributional analysis domain.  This data 
was not available at lower layer super output area (LSOA) level and therefore we used the most detailed 
spatial information available, which was provided for each middle super output area (MSOA). 

The commuting data provides information about the commuting destination (in terms of MSOA) of those 
who live in each MSOA. Hence this provides a picture of the spread of households who could be 
impacted by a CAZ implemented in Southampton. We identified the number of individuals from each 
MSOA that travelled to the Southampton area - this was assumed to be the area covered by the air 
quality modelling domain and included the following 38 MSOA’s8.

The MSOA’s with 40 or greater commuters travelling to Southampton were retained in the distributional 
analysis domain. This cut-off value was selected to ensure that commuters from the nearby 
conurbations, including Bournemouth for example, were included in the distributional analysis 
geographical scope.  This domain covered 97% of all commuters to Southampton. This domain also 
covers the areas of the transport model domain with > 10 % of car trips to/from the CAZ.

The social characteristics data were available at the LSOA level, which is more spatially detailed.  
Therefore, the boundary of the distributional analysis domain identified from the MSOA commuters was 
used to identify the LSOA within the same domain in Geographical Information System (GIS) by 
selecting those LSOA that fell within the domain extents.  A map showing the CAZ, air quality modelling, 
and distributional analysis domains (LSOA) is shown in Figure 1.

For each of the socioeconomic datasets collected, the quintile rankings for the whole dataset for 
England were calculated.  The associated quintile ranking for each socioeconomic characteristic in each 
LSOA in the Southampton distributional analysis domain was then assigned. Plots demonstrating the 
quintiles for each characteristic in the Southampton distributional analysis domain are shown in Figure 
2 and Figure 3. The quintile maps suggest the Southampton distributional analysis domain contains 
largely elderly population of white ethnicity with relatively low levels of deprivation and disability in 
relation to the rest of England and Wales. 

This is the domain used for the household affordability assessment and traffic impacts. Air quality 
impacts are assessed only for the air quality domain. With regards to impacts on businesses the team 
is using different data sets and domains to include all businesses affected wherever possible.

A map of sensitive receptors in the air quality modelling domain has also been developed. This is 
presented in Figure 4. Sensitive receptors in this context have been selected as educational 
establishments, hospitals, care homes, outdoor play spaces, playing fields and public parks or gardens.  
The location of these sites was obtained from OS Open Data Functional Sites (education and medical 
facility locations), and Green Spaces (parks and garden locations) data. The location of community 
centres within Southampton were obtained from AddressBase Plus (Class CC04).

7 Available from the UK Office for National Statistics nomis website: https://www.nomisweb.co.uk/census/2011/wu03ew 

8 E02003549, E02003550, E02003551, E02003552, E02003553, E02003554, E02003555, E02003556, E02003557, E02003558, E02003559, 
E02003560, E02003561, E02003562, E02003563, E02003564, E02003565, E02003566, E02003567, E02003568, E02003569, E02003570, 
E02003571, E02003572, E02003573, E02003574, E02003575, E02003576, E02003577, E02003578, E02003579, E02003580, E02004720, 
E02004723, E02004724, E02004725, E02004726, E02004828
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Figure 1: Location of LSOA included in geographical scope of distributional analysis.  Also shown is the 
location of the air quality modelling domain, and the area within Southampton covered by the CAZ.
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Figure 2: Quintile plots of characteristics in the Southampton distributional analysis domain  

Notes: Characteristics investigated: Index of Multiple Deprivation, number of businesses, number of children (under age of 16), 
number of elderly (over age of 65), disability, ethnicity and number of females.  Note: larger quintile represents a larger share of 
the socio-economic group in question
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Figure 3: Quintile plots for IMD (quintiles derived from values from distributional analysis domain)

Figure 4: Map of sensitive receptors

2.5 Approach to assessing impacts
The approach to appraising each of the impacts closely follows the methodology set out in the JAQU 
and supporting Webtag guidance. Namely, the ‘impact variables’ (describing how the impacts vary or 
are distributed across a geographic area) are overlaid with the ‘grouping variables’ (describing how 
different societal groups are distributed across the same area). 
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The appraisal is then made based on splitting both the grouping and impact variables into quintiles, and 
then judging whether the impact on a given population group is proportionate to the representation of 
that group in the wider population (this type of analysis is referred to as ‘quintile analysis’ throughout 
this document).

Not all the impacts need to be appraised for each grouping variable. Table 3 indicates the impacts that 
should be appraised for each group.9

Table 3: Impact categories in scope 

Group Air quality Affordability

Deprivation / income  

Children 

Businesses 

The overlay of impacts and groups was undertaken on a LSOA basis, as defined in the guidance.

Table 5 sets out the appraisal approach for each of the impacts screened-in. In some cases, we have 
also produced alternative output metrics to help further explore and present the distributional nature of 
some of the impacts. E.g. alongside the ‘quintile analysis’ for air quality, we also produce average 
changes in concentration by grouping variable quintile and present the average changes in 
concentration at sensitive receptors.

Businesses could be affected by a CAZ through several pathways, including:

a. Direct effects where they own non-compliant vehicles and travel into the CAZ
b. indirect effects on deliveries
c. indirect impacts via commuting employees
d. indirect effect on their supply chains, either upstream or downstream.
e. Indirect effect via impacts on customers and footfall.

Hence, its likely fair to say all businesses located in and around the CAZ will be affected to some extent. 
That extent will be determined by several parameters, including both the location of the business but 
also the type of business (which in turn determines the likelihood of it operating vehicles, its reliance on 
deliveries, and potential impact on its supply chain).

The spatial distribution of costs is not modelled as part of the economic analysis, hence impacts on 
businesses must be assessed ‘indirectly’ using proxies to illustrate where costs could fall.

Drawing on the JAQU guidance, we undertook the following analysis to help give a sense of how many 
businesses (in particular local businesses) may be affected by the CAZ:

1. Overlaying spatial data on business location/LGV ownership with CAZ areas. From this a count 
of affected businesses was derived based on:

a. Those inside the CAZ are assumed to be affected directly (if they own vehicles) and 
indirectly through impacts on deliveries (although the extent will depend on how reliant 
on deliveries the business is), commuters (assume its employees are in some way 
affected) and demand (where potential customers are affected)

b. Those near the CAZ are assumed directly affected (if they own vehicles). In this case 
we assume there is less potential for indirect effects due to opportunity to travel around 
the CAZ

2. Overlaying spatial data on key routes used by LGVs/ HGVs with CAZ area. Where more ‘key 
routes’ are covered by the CAZ, the greater the assumed business impacts.

We combined this analysis with information gathered through literature review and stakeholder 
engagement to explore what type of businesses may be affected and how. In particular: literature review 

9 We present some summary results also for air quality impacts for old, disability, sex, ethnicity and old people but these are not as detailed as for 
the children and income groups. 
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included reviewing studies on the local economy and impact assessments and evaluations which have 
considered the business effects of CAZ or similar zones (such as LES or WPL). This sought to illustrate 
the sectors of the economy in which affected businesses operate. Reviewing existing studies of impacts 
helped identify avenues through which businesses will be affected, and potential size of these effects. 

To assess the impacts of the CAZ study on the population, several datasets were obtained to identify 
the social characteristics of the population within the study area.  These datasets provided information 
on several characteristics at the LSOA level. A description of the characteristics obtained, and their 
data source is provided Table 4 below.

The geospatial boundaries of each LSOA is available to download as a shapefile from the Office for 
National Statistics (http://geoportal.statistics.gov.uk/datasets/lower-layer-super-output-areas-
december-2011-full-extent-boundaries-in-england-and-wales).  The datasets collected describing the 
social characteristics were joined to the spatial representation of the LSOA’s to allow geospatial analysis 
of the social characteristics using a Geographical Information System (GIS).
Table 4: Key data sources

Dataset Description 

Index of Multiple 
Deprivation (IMD)

The IMD gives an indication of the overall levels of deprivation in each LSOA and takes 
into consideration several factors including crime and employment deprivation. Lower IMD 
values correspond to areas with higher deprivation.  This data is available from the 
Department for Communities and Local Government: English Indices of Deprivation 2015.

Number of 
businesses

The number of businesses located in each LSOA are available, where a larger number 
represents a greater number of businesses located within the LSOA in question. This data 
is available from the Office for National Statistics nomis website, from the 2011 census data 
(UK Business Counts – local units by industry and employment band size).

Number of 
children, elderly 
and data on 
gender 

The number of individuals of each individual age, split by gender, are available for each 
LSOA. The larger values for this characteristic represent a larger number of individuals of 
this characteristic in the total population. This data was available from the Office of National 
Statistics (Table SAPE19DT1: Mid-2016 Population Estimates for Lower Layer Super 
Output Areas in England and Wales by Single Year of Age and Sex).  The data for 2016 
was the most recent population data set available at the time of writing. The number of 
children was identified as the sum of those aged 16 or below, while the number of elderly 
was identified the sum of those aged 65 or over. The proportion of females was identified 
by dividing the number of females in the population by the total population in each LSOA.

Disability

The comparative illness and disability ratio indicates the numbers of individuals in the LSOA 
that receive benefits due to the inability to work. This information is gathered from the UK 
Department for Work and Pensions and a higher value indicates a higher level of 
deprivation.  The data is available from the Department for Communities and Local 
Government: English Indices of Deprivation 2015.

Ethnicity 

The ratio of the number of non-white to white individuals in each LSOA was calculated to 
obtain an estimate of ethnicity in the area. The larger the ratio the greater the number of 
non-white individuals in the population. The data on the number of individuals classifying 
themselves in each ethnic class was available from the Office for National Statistics nomis 
website (Table LC2101EW – Ethnic group by sex by age).

Sensitive receptor 
data 

Shapefiles showing the location of education establishments, hospitals and parks was 
obtained from OS Open Data.  The location of community centres was obtained from OS 
Address Base Plus as this was not available through Open Data.

Operator license
The location (post codes) of businesses with HGV operator licences was obtained from 
data.gov.uk (Traffic Commissioners: goods and public service vehicle operator license 
records). Last updated Sept 2014.
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Table 5: Appraisal approach for each impact

Impact Proposed Method Notes Outputs

Air quality  Overlay NO2 concentrations (from supporting 
air quality modelling) with population data to 
calculate change in population-weighted 
concentrations10

 Concentrations will be produced for weighted 
household centroid for each LSOA

 Overlay mapping of concentrations with 
mapping of different groups at LSOA level

 Groups covered: deprivation/income and 
children

 Calculate average change in concentration by 
IMD / average children per household quintile

 Calculate change in population weighted 
concentrations at sensitive receptors: Schools, 
Playgrounds, Parks, Hospitals, Care homes, 
Community centres

 Quintile analysis for up/down changes

 Concentrations will be produced for 
weighted household centroid for each 
LSOA given resource / time required to 
model all household receptors

 Average change in concentration by 
income decile / quintile of 
households with children 

 Count of LSOA and average 
change in concentration for those 
experiencing improving and 
worsening air quality, split by 
income decile / quintile of 
households with children

 Average change in concentration at 
sensitive receptors

 Quintile analysis (as described in 
Webtag)

Affordability for households  Travel pattern data will be drawn from census 
data and using origin/destination matrices from 
model11

 Income is only characteristic to be explored
 Map amenities in CAZ area – a higher count of 

schools and hospitals could mean a greater 
number of households with children / 
disabilities respectively could be affected

 Cost / user benefit data is not available 
split spatially by LSOA to do a detailed 
analysis. 

 Propose to look at distribution of non-
compliant vehicles and frequency of 
travel to CAZ as a proxy for where 
costs will fall

 Count of amenities in CAZ area
 Draw conclusions and implications 

from the business sector analysis

10 Air quality modelling will be drawn from wider modelling around the CAZ options. Hence domain of distributional analysis will match that of wider AQ modelling. This will cover intervention area and surrounding area to capture 
potential diversionary routes

11 Using OD matrices are more uncertain (than link flow data) and will not include ‘through’ trips. However, in this case the analysis only applies to ORR CAZ D (other options assumed to have only indirect effect on households) 
– through trips less important for ORR options and car OD data is viewed as more robust than commercial vehicle OD data which suffers from small initial sample sizes. So, looking at OD matrices could be informative in this 
instance
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Impact Proposed Method Notes Outputs

Affordability for businesses  Overlaying spatial data on business 
location/LGV ownership with CAZ areas

 Overlaying spatial data on key routes used by 
LGVs/ HGVs with CAZ area

 Literature review

 There will be a large level of 
uncertainty around any inferences 
drawn from mapping. Just because a 
business is located in/around the CAZ, 
does not necessarily mean it will be 
impacted.

 Nor can we tell how a business will be 
impacted, or whether the impacts will 
be ‘affordable’

 Count of businesses with 
propensity to be directly / indirectly 
affected by CAZ

 Count of key freight routes covered 
by CAZ

 Narrative of what type of 
businesses will be affected and 
pathways of impacts

 Narrative around how businesses 
will be affected, and affordability of 
effects explored through case 
studies
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3 Appraisal and results
3.1 Air quality
The air quality modelling carried out to evaluate the CAZ scenarios modelled NO2 concentrations across 
Southampton at a 3m resolution. The average modelled NO2 concentration for each LSOA falling within 
the air quality modelling domain for the 2020 Baseline, 2020 Non-Charging CAZ (NCH CAZ) and 2020 
City-wide Class B CAZ (CAZ B) was calculated using the zonal statistics function in GIS. The number 
of LSOAs within the air quality modelling domain, for which concentrations could be calculated, was 
173 (only those LSOAs with greater than half of their area in the modelling domain were included).

The LSOA average NO2 concentration was then converted to a population-weighted concentration for 
use in the distributional analysis. The population for each LSOA was available from census data, 
collected describing the age-breakdown of the population e.g. number of children. The population-
weighted concentration was calculated using the formula below:

𝑃𝑜𝑝𝑛𝐶𝑜𝑛𝑐 =  
𝐶𝑜𝑛𝑐𝐿𝑆𝑂𝐴 ∗ 𝑃𝑜𝑝𝑛𝐿𝑆𝑂𝐴

𝑃𝑜𝑝𝑛𝑇𝑜𝑡

Where Popn Conc is the population-weighed NO2 concentration in the LSOA; ConcLSOA is the average 
modelled NO2 concentration in the LSOA (µg/m3), PopnLSOA is the population in the LSOA and PopnTot 
is the total population in all the LSOAs in the air quality modelling domain (equal to 295,310 people).

To evaluate the impact of the CAZ options on each LSOA, the change in the population-weighted NO2 
concentrations was calculated by subtracting the CAZ Option from the 2020 Baseline (i.e. population-
weighted NO2 concentrations without CAZ implementation). If the resulting change is positive, this 
means there is an improvement in air quality because of the introduction of the CAZ scheme.  

There is an overall improvement in air quality following the introduction of the city-wide Class B CAZ. 
In no LSOA does air pollutant concentrations get worse. The North-western area of the city, as well as 
the city-centre experience greatest air quality improvements due to implementation. 

In contrast, NCH CAZ shows improving air quality in the majority of LSOAs, but also limited deterioration 
in a handful of LSOAs (predominantly at the outskirts of the assessment domain). As the average NO2 
concentrations in these LSOAs are relatively low (< 20 µg/m3), this is likely to be due to general noise 
in the traffic model, which is causing slight increases in LSOA average concentrations. Through NCH 
CAZ, the largest improvements in air quality are observed in the city centre of Southampton and to the 
north eastern edge of the city. 

The CAZ options investigated focus on improvements in air quality, because of reduced road traffic 
emissions. Therefore, it is not surprising there are LSOAs where minimal changes in air quality were 
observed. The LSOAs experiencing limited change are in the outskirts of the city, where the majority of 
the NO2 concentrations are attributed to background concentrations, rather than road sources. As such, 
the impacts of CAZ implementation are spatially diverse, and strongly linked to concentration of road 
traffic emissions (Figure 5). 
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Figure 5: Change in LSOA population-weighted NO2 concentrations for CAZ Options compared to the 2020 
Baseline model. 

City-wide Class B CAZ

Non-charging CAZ
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3.1.1 Socio-economic characteristics
The average population-weighted NO2 concentration, and average change in concentration under each 
CAZ scenario, relative to the 2020 baseline is presented in Table 6 and Table 7 respectively. This is 
shown split by change for different IMD and number of children quintiles.

The improvement in air quality is much greater improvement for the CAZ B option. Most groups on 
average see an improvement in air quality (in terms of population-weighted NO2 concentrations) 
because of the CAZ options. 

Under CAZ B, all quintiles see an average improvement in NO2 concentrations. IMD quintile number 2 
has the highest population-weighted NO2 concentrations; however, it also experiences the (equally) 
lowest percentage reduction in air pollution because of the introduction of the city-wide Class B CAZ. 
In addition, IMD quintile number 3, with the lowest number of LSOAs experiences the highest reductions 
in population-weighted NO2 concentrations.

Under the NCH CAZ, again most quintiles on average observe an improvement in pollutant 
concentrations. However, areas in IMD quintile 3, experiencing moderate deprivation, will bear a small 
increase in air pollution of 0.06% on average.

In relation to demographic concentrations, based on average changes in population-weighted 
concentrations, CAZ B benefits a range of IMD scores due to its spatially diverse impact. In contrast, 
as NCH CAZ primarily benefits the city centre, which hold a greater proportion of LSOAs with lower IMD 
scores – hence lower income individuals benefit more from the targeted improved air quality. 
Table 6: Modelled population-weighted NO2 concentration differentiated by IMD quintile (reference whole 
model domain) for all the scenarios

Most deprived Least deprivedOption Income IMD

Quintile domain 1 2 3 4 5

LSOA Number of LSOA in each 
quintile 42 33 17 22 59

2020 
BASELINE

Average Population-
weighted NO2 
concentration (μg/m3)

0.0886 0.0960 0.0914 0.0831 0.0848

Average Population-
weighted NO2 
concentration (μg/m3)

0.0873 0.0947 0.0900 0.0820 0.0835

Absolute difference in 
Population-weighted NO2 
concentration to baseline 
(μg/m3)

0.0013 0.0013 0.0014 0.0011 0.0013

2020 CAZ B

Relative difference in NO2 
Population-weighted 
concentration to baseline 
(%)

1.5 1.3 1.5 1.3 1.5

Average Population-
weighted NO2 
concentration (μg/m3)

0.0886 0.0959 0.0915 0.0830 0.0848

Absolute difference in 
Population-weighted NO2 
concentration to baseline 
(μg/m3)

0.00004 0.00002 -0.00006 0.00003 0.00000

2020 NCH 
CAZ

Relative difference in 
Population-weighted NO2 
concentration to baseline 
(%)

0.05 0.02 -0.06 0.04 0.00
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As observed in the results split by IMD quintile, the improvements in population-weighted NO2 
concentrations for quintiles of numbers of children are greater for the CAZ B compared to NCH CAZ. 

The areas with lower proportions of children have the greatest population-weighted NO2 concentration 
and also experience the largest improvements after introduction of both CAZ options (Table 7). This is 
likely to be due to families choosing to live in suburban areas, on the outskirts of the city, which are 
likely to benefit less from improvements in air quality. 

The NCH CAZ will also negatively impact air quality for areas with a low to medium proportion of 
children. Therefore, although there are negative impacts on air quality in some LSOAs through NCH 
CAZ option, the LSOAs with highest proportions of children do not witness disproportionate impacts. 
Table 7: Modelled population-weighted NO2 concentration differentiated by “Under 16s” quintile for all the 
scenarios

Lowest 
proportion

Highest 
proportion

Option Income IMD

Quintile domain 1 2 3 4 5

LSOA Number of LSOA in each 
quintile 48 27 35 26 37

2020 
BASELINE

Average Population-
weighted NO2 
concentration (μg/m3)

0.1024 0.0893 0.0792 0.0834 0.0813

Average Population-
weighted NO2 
concentration (μg/m3)

0.1006 0.0877 0.0783 0.0825 0.0804

Absolute difference in 
Population-weighted 
NO2 concentration to 
baseline (μg/m3)

0.0018 0.0016 0.0009 0.0009 0.0009

2020 CAZ 
B

Relative difference in 
Population-weighted 
NO2 concentration to 
baseline (%)

1.8 1.8 1.1 1.1 1.2

Average Population-
weighted NO2 
concentration (μg/m3)

0.1023 0.0893 0.0792 0.0834 0.0813

Absolute difference in 
Population-weighted 
NO2 concentration to 
baseline (μg/m3)

0.00006 -0.00006 -0.00002 0.00002 0.00002

2020 NCH 
CAZ

Relative difference in 
Population-weighted 
NO2 concentration to 
baseline (%)

0.06 -0.07 -0.02 0.03 0.02

Table 8 displays the number of LSOAs that will observe either an improvement or worsening of air 
pollutant concentrations under the CAZ Options, split by IMD quintile. All LSOAs are observed to benefit 
from improved air quality under the city-wide Class B CAZ. In contrast, the non-charging CAZ will result 
in worsening of air quality in 11 LSOAs, of which four are in the lowest two IMD quintiles. 

Table 9 displays the number of LSOAs that will observe either an improvement or worsening of air 
pollutant concentrations under the CAZ Options, split this time by quintile of number of children. Again, 
under the city-wide Class B CAZ, all areas experience improvements in air quality. Under the non-
charging CAZ, the 11 LSOAs which observe worsening air quality are skewed towards areas with a 
lower proportion of children – 7 of the 11 LSOAs fall in the two quintiles with lowest proportion of 
children. 
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Table 8: Number of LSOAs and population with an improvement or a deterioration of NO2 concentration 
(relative to baseline), disaggregated by IMD quintile (reference whole England) for the domain of study.

Most 
deprived

Least 
Deprived

Option Income IMD

Quintile domain 1 2 3 4 5

LSOA Total LSOAs 42 33 17 22 59

Number of LSOAs with 
improved air quality 42 33 17 22 59

Population with improved air 
quality 70,084 60,814 29,438 36,630 98,344

Number of LSOAs with a 
worsening of air quality 0 0 0 0 0

2020 
CAZ B

Number of LSOAs with no 
change in air quality 0 0 0 0 0

Number of LSOAs with 
improved air quality 41 30 15 21 55

Population with improved air 
quality 68,293 54,810 25,272 35,150 91,670

Number of LSOAs with a 
worsening of air quality 1 3 2 1 4

2020 
NCH 
CAZ

Number of LSOAs with no 
change in air quality 0 0 0 0 0

Table 9: Number of LSOAs and population with an improvement or a deterioration of NO2 concentration 
(relative to baseline), disaggregated by “Under 16” quintile (reference whole England domain) for the 
domain of study.

Option 1 

Lowest 
proportion

2 3 4 5

Highest 
proportion

LSOA Total LSOAs 48 27 35 26 37

Number of LSOAs with improved air 
quality 48 27 35 26 37

Population with improved air quality 88,655 45,719 57,479 43,828 59,629

Number of LSOAs with a worsening 
of air quality 0 0 0 0 0

2020 CAZ 
B

Number of LSOAs with no change in 
air quality 0 0 0 0 0

Number of LSOAs with improved air 
quality 44 24 34 25 35

Population with improved air quality 81,171 40,712 55,792 41,349 56,171

Number of LSOAs with a worsening 
of air quality 4 3 1 1 2

2020 NCH 
CAZ

Number of LSOAs with no change in 
air quality 0 0 0 0 0
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3.1.2 Sensitive receptors
Another key distributional dimension is to investigate the impact of the CAZ on air quality around 
sensitive receptors. Sensitive receptors in this context have been selected as educational 
establishments, hospitals, care homes, outdoor play spaces, playing fields and public parks or gardens.  
The location of these sites was obtained from OS Open Data Functional Sites (education and medical 
facility locations), and Green Spaces (parks and garden locations) data. The location of community 
centres within Southampton were obtained from AddressBase Plus (Class CC04). 

The average reduction in LSOA population-weighted NO2 concentrations for each of these locations 
was calculated and is displayed in The average reduction in the population-weighted NO2 concentration 
at the sensitive receptor locations are presented in Table 10. 

Under CAZ B, all sensitive receptors experience a reduction in NO2 concentration, with medical care 
accommodation experiencing the greatest impact. 

Under NCH CAZ, green and community spaces experience a reduction in air quality, except for play 
space. However, other sites experience a minimal increase in air pollutant concentrations, but all these 
changes are very small (less than or equal to 0.1% change).  

Figure 6. 

The city-wide Class B CAZ option has the greatest impact on reductions of NO2 concentrations for 
sensitive receptors. Most sensitive receptors showed no change or an improvement in concentrations 
because of introduction of the CAZ schemes. However, under the non-charging CAZ, some sensitive 
receptors experience a worsening of air quality. 

The average reduction in the population-weighted NO2 concentration at the sensitive receptor locations 
are presented in Table 10. 

Under CAZ B, all sensitive receptors experience a reduction in NO2 concentration, with medical care 
accommodation experiencing the greatest impact. 

Under NCH CAZ, green and community spaces experience a reduction in air quality, except for play 
space. However, other sites experience a minimal increase in air pollutant concentrations, but all these 
changes are very small (less than or equal to 0.1% change).  
Figure 6: Reduction in population weighted average NO2 concentrations at the sensitive receptor locations 
for NCH CAZ and CAZ B. A positive number indicate an improvement in air quality.

City-wide Class B CAZ
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Non-charging CAZ
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Table 10: Average reduction in population-weighted NO2 concentrations between 2020 baseline and 2020 
CAZ Options. The % reduction for each sensitive receptor class is shown in brackets while the number of each 
site type is shown in the square brackets. A positive number indicates an improvement in air quality.

Site classification Site type CAZ B NCH CAZ

Functional Sites University or Higher 
Education 0.00213 (1.9%) [227] 0.00008 (0.1%) [227]

Further Education 0.00164 (1.4%) [28] 0.00006 (0.1%) [28]

Secondary Education 0.00114 (1.5%) [83] 0.00001 (0.0%) [83]

Primary Education 0.00120 (1.4%) [324] 0.00003 (0.0%) [324]

Special Needs 
Education 0.00138 (1.5%) [38] 0.00008 (0.1%) [38]

Hospital 0.00094 (1.1%) [57] 0.00005 (0.1%) [57]

Medical Care 
Accommodation 0.00163 (2.2%) [37] 0.00008 (0.1%) [37]

AddressBasePlus Community Spaces 
(CC04) 0.00154 (1.9%) [218] -0.0008 (-0.1%) [218]

Green Space Play Space 0.00146 (1.6%) [222] 0.00006 (0.1%) [222]

Playing Field 0.00139 (1.8%) [183] -0.00001 (0.0%) [183]

Public Park / Garden 0.00148 (1.6%) [234] -0.00013 (-0.1%) [234]

Concentration reduction magnitude: dark green = large AQ impact (pollutant reduction >1.5%), light green = positive impact 
(pollutant reduction 0.5-1.5%), yellow = minor positive impact (pollutant reduction 0-0.5%), red = minor negative impact (pollutant 
increase 0-0.5%)

3.1.3 Quintile analysis
The overlay in the impact and demographic variables, following the Webtag guidance for IMD and under 
16’s, is shown for both CAZ options below (Table 11 to Table 14).  

Under the city-wide Class B CAZ, the whole population experiences improved air quality. Therefore, 
although the least deprived quintile experiences the highest proportion of net winners, this is identical 
to the share of the population living in this impact area. As such, under the city-wide Class B CAZ, there 
is no one IMD or under 16’s quintile that receives a higher proportion of benefits relative to its proportion 
of the population – i.e. there is no distributional affect. 

Under the non-charging CAZ, the improvements for IMD slightly favour the lowest and highest quintiles, 
with quintile 1 experiencing the highest net winners relative to its proportion of the population. Quintiles 
2 and 3 experience a lower proportion of net winners relative to their proportion of the population, whilst 
the least deprived quintiles 4 and 5 experience minimally higher benefits relative to their proportion of 
the population. 

The improvements for under 16’s are experienced more greatly by quintiles 3 to 5, relative to their 
proportion of the population. The areas with the lower proportion of children experience a lower 
proportion of benefits relative to the size of their population. As such it appears NCH CAZ could have a 
progressive distributional effect in favour of households with children.
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 Table 11: Webtag ‘quintile’ analysis for city-wide Class B CAZ – IMD overlay with air quality 
Most deprived Least deprived

0%-20% 20%-40% 40%-60% 60%-80% 80%-100%

Income IMD 1 2 3 4 5 Total

Number of population with 
improved air quality 70,084 60,814 29,438 36,630 98,344 295,310

Number of population with 
no changes 0 0 0 0 0 0

Number of population with 
deteriorating air quality 0 0 0 0 0 0

Total Population 70,084 60,814 29,438 36,630 98,344 295,310

Net winners* 70,084 60,814 29,438 36,630 98,344 295,310

Net winners in each area 23.73% 20.59% 9.97% 12.40% 33.30%

Share of the total 
population in the impact 
area

23.73% 20.59% 9.97% 12.40% 33.30%

* In scenarios of net losers, negative figures are used

Table 12: Webtag ‘quintile’ analysis for city-wide Class B CAZ B – Under 16’s overlay with air quality

Lower proportion Higher Proportion

0%-20% 20%-40% 40%-60% 60%-80% 80%-100%

Under 16 1 2 3 4 5 Total

Number of population with 
improved air quality 88,655 45,719 57,479 43,828 59,629 295,310

Number of population with 
no changes 0 0 0 0 0 0

Number of population with 
deteriorating air quality 0 0 0 0 0 0

Total Population 88,655 45,719 57,479 43,828 59,629 295,310

Net winners* 88,655 45,719 57,479 43,828 59,629 295,310

Net winners in each area 30.02% 15.48% 19.46% 14.84% 20.19%

Share of the total population 
in the impact area 30.02% 15.48% 19.46% 14.84% 20.19%

* In scenarios of net losers, negative figures are used

Table 13: Webtag ‘quintile’ analysis for non-charging CAZ – IMD overlay with air quality 
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Most deprived Least deprived

0%-20% 20%-40% 40%-60% 60%-80% 80%-100%

Income IMD 1 2 3 4 5 Total

Number of population with 
improved air quality 68,293 54,810 25,272 35,150 91,670 275,195

Number of population with 
no changes 0 0 0 0 0 0

Number of population with 
deteriorating air quality 1,791 6,004 4,166 1,480 6,674 20,115

Total Population 70,084 60,814 29,438 36,630 98,344 295,310

Net winners* 66,502 48,806 21,106 33,670 84,996 255,080

Net winners in each area 26.07% 19.13% 8.27% 13.20% 33.32%

Share of the total population 
in the impact area 23.73% 20.59% 9.97% 12.40% 33.30%

* In scenarios of net losers, negative figures are used

Table 14: Webtag ‘quintile’ analysis for non-charging CAZ – Under 16’s overlay with air quality

Lower proportion Higher Proportion

0%-20% 20%-40% 40%-60% 60%-80% 80%-100%

Under 16 1 2 3 4 5 Total

Number of population with 
improved air quality 81,171 40,712 55,792 41,349 56,171 275,195

Number of population with 
no changes 0 0 0 0 0 0

Number of population with 
deteriorating air quality 7,484 5,007 1,687 2,479 3,458 20,115

Total Population 88,655 45,719 57,479 43,828 59,629 295,310

Net winners* 73,687 35,705 54,105 38,870 52,713 255,080

Net winners in each area 28.89% 14.00% 21.21% 15.24% 20.67%

Share of the total population 
in the impact area 30.02% 15.48% 19.46% 14.84% 20.19%

* In scenarios of net losers, negative figures are used

3.1.4 Summary
Distributional analysis of air quality impacts was performed relative to two characteristics: IMD and 
number of children. Alongside the Webtag quintile analysis, we also analyse several other metrics to 
try and discern whether the options will have a distributional impact.
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The city-wide Class B CAZ delivers largest reductions in NO2 concentrations and delivers reductions 
across all areas. However, the impacts associated with NCH CAZ are generally smaller, and for some 
LSOAs negative with increasing concentrations in some areas. 

CAZ B delivers an air quality improvement in all LSOAs in the modelling domain. Hence, for both IMD 
and children grouping variables in the Webtag analysis, all quintiles on average see an improvement in 
air quality in terms of NO2 concentrations. Hence all areas experience equal benefit relative to their 
population.

However, under NCH CAZ, eleven LSOAs experience a worsening of air pollution and the general 
magnitude of improvements is small relative to CAZ B. Hence the NCH CAZ displays a more varied 
impact. Relative to IMD, the most deprived quintile benefiting most but the least deprived also benefit 
disproportionately to their population distribution. Regarding the impact on children, areas with higher 
proportions of children (quintiles 3-5) experience greater benefits relative to the proportion of their 
population for the NCH.

It is important to note that although this analysis displays whether quintiles have a higher proportion of 
people benefiting/losing, it gives no indication of the magnitude of the effect they are experiencing. 

Reviewing the other metrics assessed, the highest average concentration reductions are felt by areas 
with a lower proportion of children under the city-wide Class B CAZ. Concentrations under NCH display 
a more mixed pattern, as quintile 1 benefits from the highest reduction, but air quality worsens in 
quintiles 2 and 3. That said, looking at a basic count of LSOAs, slightly more LSOAs in quintiles with 
fewer children experience an increase in concentrations under NCH CAZ.

In reference to sensitive receptors, CAZ B delivers more for vulnerable groups due to greater overall 
improvements in air quality. In contrast, the NCH CAZ delivers a more mixed scenario, with some 
receptors experiencing a minor worsening of air quality. 

In summary, CAZ B delivers greater overall improvements in air quality. However, across the metrics 
the results are mixed and do not suggest a very clear pattern of distributional impact. Even where a 
clear pattern could be observed (e.g. average concentration changes under CAZ B are higher for 
households with fewer children), such results are not significant.  In other words, both policy options 
are neither particularly progressive nor regressive in distributional terms. 

Table 15 – Summary of air quality distributional analysis

Scenario Summary assessment
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City-wide 
CAZ B 

- 
 Delivers largest reductions in NO2 concentrations and reductions across all areas
 IMD

o Webtag shows no distributional impact as all areas benefit
 Children

o Webtag shows no distributional impact as all areas benefit
o Delivers large benefits at all sensitive receptors
o Average changes in concentrations are higher for areas with lower numbers 

of children

Non-
charging 
measures

- 

 Delivers smaller reduction in NO2 concentrations, and in some cases concentrations 
increase

 IMD
o Webtag shows no significant impact, but least and most deprived areas 

benefit more
 Children

o Webtag shows no significant impact, but areas with most children benefit 
more

o Delivers small benefit at most sensitive receptors, but at some concentrations 
increase

o Slightly more LSOAs with fewer children see increases in concentrations

Notes: ‘-‘ means no significant or neutral effect, ‘’ denotes a small negative effect, ‘’ denotes large negative 
distributional effect
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3.2 Affordability for businesses
3.2.1 Impacts of the policy options
3.2.1.1 Direct and indirect effects

The two policy options considered will have impacts of varying scope and scale on businesses operating 
in Southampton. 

It is likely that the majority of local businesses will be affected to some extent, either directly or indirectly. 
In fact, policy implementation will impact businesses operating within the port, the wider city and region 
(including the Isle of Wight) and the UK more broadly, due to the national network of freight operations. 
The nature of the impacts will largely depend on the location of businesses, their reliance on transport 
services, the composition of company fleets and the size of their operations.

The analysis focuses on impacts which influence profitability, as well as considering broader costs to 
businesses. But it is also important to note the indirect benefit of improved air quality, which engenders 
fewer employee absences and greater productivity, through enhancing the health of the workforce12. 
These benefits are not considered in as much detail in this section, which focuses more so on costs. 

The key impacts for the two policy options are summarised in Table 16 and Table 17, which encompass 
all of the potential impacts which might arise in response to the implementation of a non-charging Clean 
Air Zone or a city-wide Class B Clean Air Zone. 

12 Wider impacts on these businesses are considered in a separate analysis Ricardo is conducting for Southampton City Council.
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Table 16: Relevant policy options for business and their direct impacts

Impact Categories City-wide Class B Clean Air Zone Non-charging Clean Air Zone

Relevant measures 
for HGVs 

Access charging for non-compliant 
vehicles 

Delivery service plans / SDC

Port booking system

Shore-side power

Direct impacts on 
HGVs

Cost of paying the charge (↓ - 4)

Upgrading non-compliant vehicles (↑/↓↓ 
- 3) 

Welfare loss of diverted / cancelled 
trips, capturing reduced economic 
activity (including at the port) (↓↓ - 2)

Administrative costs of upgrading fleet 
(↓ - 3)

Cost of designing / implementing DSP (↓ - 
4)

Driver time, fuel and opex savings from 
DSP (↑↑ - 3)

Welfare loss of changing time of port trips 
(↓ - 2)

Cost of paying the port booking charge (↓ - 
4)

Investment in and opex of shore-side 
power (↓ - 4)

Relevant measures 
for Buses/
Coaches

Access charge for non-compliant 
vehicles 

Funding for retrofit

Funding for retrofit

Direct impacts on 
Buses/Coaches

Cost of paying the charge – coaches 
and buses accessing service depot (↓ - 
4)

Upgrading non-compliant coaches (↑/↓↓ 
- 3)

Welfare loss of diverted / cancelled trips 
- coaches and buses accessing service 
depot (↓ - 3)

Administrative costs of upgrading fleet / 
retrofitting (↓ - 3)

Service interruption as bus fleet 
retrofitted (↓ - 3)

Higher bus breakdown and opex 
following retrofit (↓ - 1)

Service interruption as bus fleet retrofitted 
(↓ - 3)

Vehicle breakdown following retrofit (↓ - 1)

Higher operating costs following retrofit (↓ - 
1)

Relevant measures 
Taxis/PH

Access charging for non-compliant 
vehicles 

Licence changes which plans for all 
taxis to be CAZ-compliant by 2023

Licence changes which plans for all taxis to 
be CAZ-compliant by 2023

Direct impacts on 
Taxis/PH

Cost of paying the charge (↓ - 4)

Upgrading non-compliant vehicles (↑/↓↓ 
- 3)

Welfare loss associated with cancelled 
trips (↓ - 2)

Upgrading non-compliant vehicles (↑/↓↓ - 2)

Impact - ↑ = minor positive impact, ↑↑ = positive impact, ↓ = minor negative impact, ↓↓ = negative impact
↑/↓ = mixed impact.

Confidence - 1-5 = low confidence – certainty. 
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Table 17: Relevant policy options for business and their indirect impacts

Impact Categories City-wide Class B Clean Air Zone Non-charging Clean Air Zone

Relevant measures 
for HGVs 

Access charging for non-compliant 
vehicles 

Delivery service plans / SDC

Port booking system

Shore-side power

Indirect impacts on 
HGVs

Reduction in freight volumes carried, 
impacting deliveries (↓ - 1)

Increase in cost for freight volumes 
carried (↓ - 3)

Reduction in demand for businesses 
supporting HGV traffic e.g. wholesalers, 
HGV servicing, etc. (↓↓ - 2)

Improved productivity and wellbeing of 
workforce (↑ - 2)

Change in cost for freight volumes carried 
(↑/↓ - 2) 

Improved productivity and wellbeing of 
workforce (↑ - 2)

Relevant measures 
for Buses/
Coaches

Access charge for non-compliant 
vehicles 

Funding for retrofit

Funding for retrofit

Indirect impacts on 
Buses/Coaches

Increase in number of people taking 
public transport (↑ - 2)

Reduction in demand for businesses 
supporting coach traffic e.g. coach 
servicing depots, etc. (↓↓ - 2)

-

Relevant measures 
Taxis/PH

Access charging for non-compliant 
vehicles 

Licence changes which plans for all 
taxis to be CAZ-compliant by 2023

Licence changes which plans for all taxis to 
be CAZ-compliant by 2023

Indirect impacts on 
Taxis/PH

Customer attitudes may shift which 
results in preference for businesses 
operating cleaner vehicle fleet (↑/↓ - 1)

Customer attitudes may shift which results 
in preference for businesses operating 
cleaner vehicle fleet (↑/↓ - 1)

Impact - ↑ = minor positive impact, ↑↑ = positive impact, ↓ = minor negative impact, ↓↓ = negative impact
↑/↓ = mixed impact.

Confidence - 1-5 = low confidence – certainty. 

The public consultation mirrors the impacts summarised above. Figure 7 displays that only 20% of 
respondents believe a CAZ would have a positive economic impact on the Port or city of Southampton, 
relative to 64% which suggest the impact is likely to be negative. As displayed by Figure 813, a main 
concern across respondents is the negative impact on businesses and the economy (1,221 of 3,199 
written responses). There was also specific mention of the economic impact on the Port and smaller 
businesses, as well as the potential for businesses to relocate. There is also concern for the impact on 
tourism, which could be the case due to the impact on bus and coach fare prices; however, improved 
air quality may subsequently attract more tourists to visit the city.  

13 Figure 3 comprises all written feedback from the public consultation on expected negative economic impacts of the CAZ.
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Figure 7: Public Consultation opinions on the negative economic impact of CAZ implementation

Figure 8: Public Consultation opinions on the negative impacts of CAZ implementation
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The magnitude of these impacts will largely depend on the current state of play of company fleets. 
Cleaner fleets, which are compliant with the proposed CAZ, will bear costs of lower magnitude, as they 
will not be subjected to any mandatory charges. Therefore, direct compliance cost is likely to be greatest 
for businesses which own and operate non-compliant vehicles. Indirect effects are likely to be spread 
across a greater number of actors. This analysis will focus on the direct impacts which we can identify 
with more certainty, although indirect effects are also explored, where these are deemed potentially 
significant. 

The response of a business to the city-wide Class B CAZ or non-charging CAZ is another contributing 
factor to the magnitude and type of costs encountered. If companies reshape their fleet to comply, they 
will experience the upfront compliance cost of upgrading to new vehicles and / or the administrative 
burden of redistributing their fleet. However, businesses which invest in vehicle upgrades are also likely 
to experience reductions in operating costs, due to lower fuel costs associated with newer, typically 
more efficient vehicles. It is also important to consider that responses to the proposed policies may 
engender welfare losses to the business, as they are no longer able to choose their preferred option 
(most likely the status quo), and instead may cancel journeys in response which a potential impact on 
economic activity and employment (both for the HGV operator and the businesses using their services). 

Prior to a focus on vehicle types, it is important to highlight the expected responses of businesses to 
the implementation of a city-wide Class B Clean Air Zone. Assumptions were made regarding response 
levels in the economic assessment to enable analysis. Therefore, responses may differ in practice; the 
public consultation offers a different insight into the potential response of non-compliant vehicle 
owners14. The opinions expressed in the public consultation are displayed in Figure 915. In addition to 
this, there is also potential for businesses to redistribute fleet between cities, shifting compliant vehicles 
for use in Southampton and moving non-compliant vehicles for use elsewhere. There is also the 
potential for businesses to exit the market completely. Of the businesses involved in the consultation, 
44.8% stated they would cancel the trip, with only 9.6% paying the fee. 
Figure 9: Public consultation responses to city-wide CAZ charge

14 However, it is also worth noting that public consultations tend to exhibit a negative bias, as individuals often exaggerate responses to reduce the 
likelihood of undesired policy outcomes.  

15 Figure 1 comprises all responses to Question 7, rather than just business responses.
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Responses by owners of non-compliant vehicles will also have second-order effects on the wider 
economy. Second-order impacts can be negative, such as lowering business profitability and impacting 
jobs. They can also be positive, such as creating a market demand for more businesses that retrofit 
emissions technology for existing vehicles.

More broadly, it may be difficult to attribute impacts on businesses to the CAZ due to the rapidly-
changing landscape regarding air quality awareness and willingness to tackle the issue. For example, 
in the coming years, businesses are more likely to favour low-carbon vehicles regardless of policy 
implementation, as they become more aware of the impacts of poor air quality. As the policy options 
attempt to encourage behavioural change, through incentivising or charging, it is likely that policy 
updates will further alter market conditions. However, it is likely that despite increasing action in the 
absence of policy, the city-wide Class B CAZ or non-charging CAZ will enhance action beyond the 
baseline. 

3.2.1.2 Link from impacts to affordability risk

Whether a policy option is affordable or unaffordable determines its effectiveness, depending on the 
policy goals. In general terms, a subsidy or financial incentives should make a desired outcome 
affordable, while a charge should be sufficiently large to change behaviour.  

Where the CAZ places a cost on businesses (as set out in the impacts explored in the section above), 
there is an inherent risk as to whether the business can ‘afford’ these costs. In some cases, it is not 
certain that the business can simply internalise these costs, as there may be further ramifications for 
the operation of the business, which may result in the impact being greater than the initial cost burden 
placed by the CAZ. If costs are unaffordable, a business may respond by cancelling trips, shifting 
location to outside the CAZ or leaving the market altogether.

If businesses choose to ‘pay the charge’ or upgrade in response, it could be assumed that the business 
can ‘afford’ the compliance costs placed on it, at least in the short-run. These responses will still carry 
additional direct costs for businesses, but they are deemed ‘affordable’ as businesses can either:

1. Pass through to customers
2. Internalise the costs with limited risk to the ongoing viability of the business

There may also be affordability risks associated with these responses in the longer term, but this is 
difficult to assess. Furthermore, these responses could still have some impact on the local economy or 
jobs, but these are likely to be smaller and play-out over a longer period. 

Where firms can pass on the costs of complying with the CAZ to their customers, this limits the risks to 
the ongoing operation of the business itself. Costs are passed onto customers through higher prices. 
Firms may be able to pass through costs if:

 Price increases are marginal: customers do not notice or care about price increases, relative 
to overall budget.

 Service users have few alternatives / competition for service is low: customers do notice 
the price increase, but do not have access to more competitive options.

 Demand for good is fairly unresponsive to price: this could be due to the cases above, or 
because of another reason (e.g. strong emotional attachment to the good/service)

Where firms can pass on costs, it is worth noting that in some cases this may create risks through the 
supply chain. This could arise in the case where all costs are passed through to a single customer, such 
as a builder’s merchant supplied by a limited number of suppliers.

Where firms cannot pass costs onto their customers, they will consider whether they can ‘internalise’ 
the burden. This is typically a short-term strategy in response to an effect which is not anticipated to 
last into the long term (i.e. reduce profit in the short term due to higher costs, with the expectation that 
profit will increase again in the future). In the case of CAZ, this may be the strategy adopted by some 
businesses given the baseline fleet is eventually expected to draw closer to the CAZ scenario: firms are 
simply bringing forward costs they would have incurred anyway later.

However, internalising costs will still impact the viability of the business, increasing the susceptibility to 
other risks, but can offer a short-term solution rather than a complete closure or shift of the business. 
Firms may be able to internalise costs through: reducing profit (for a certain time with expectations that 
this will increase again in future); reducing other costs to compensate (but not scale); holding large cash 
reserves and planning for costs and bringing these forward a short period.
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Analysis of the capability of businesses to either internalise or pass on the CAZ-related costs to 
consumers is challenging due to the variance in situation across different firms and given a better picture 
can only be gained from access to commercially sensitive data. Table 18 presents some broad 
conclusions based on consideration of the customer base and pricing structure for different firms 
affected by the CAZ options. We have excluded the analysis on bus operators because the CBTF 
funding is expected to bring the whole bus fleet into compliance.
Table 18: Summary of Ricardo cost pass through and internalisation analysis16

Operator Can firms pass through costs to 
customers?

Can firms internalise costs?

HGV 
operator

HGVs operate in a sector of intense 
competition with more economically-active 
customers. In 2020, there will already be 
many HGVs which are CAZ compliant. Hence 
strong competition in sector severely limits 
ability to pass through costs.

Low profit margins (1-4%) significantly reduce ability 
to internalise – for a non-compliant vehicle, CAZ 
charge could be greater than margin on trip. That 
said, larger operators may be able to spread the 
costs of the charge over a larger fleet and operations 
or redistribute fleet to reduce the burden.

Coach 
operator

Competition from compliant coaches (40% in 
2020) and non-marginal impact for frequent 
travellers will reduce the capacity for some to 
pass through costs. For those carrying 
infrequent customers, this may allow some 
pass through of the costs.

National operators have higher profits and wider 
operations across which the costs of the CAZ can be 
spread. But local operators with smaller fleets are 
less able to internalise.

Taxi 
driver

Customer base and lack of alternatives may 
allow some pass through (but will affect 
regular customers, e.g. people with 
disabilities).

The comparison between costs and margins is 
different to other businesses: given the ownership 
profile, the comparison is relative to household 
income, rather than profit, which limits ability to 
internalise. CAZ charges could represent a 
significant proportion of take-home pay of taxi 
drivers, in particular those lower on the income 
distribution.

3.2.1.3 Smaller firms are at greater risk

Smaller firms are more likely to face greater affordability risks through their operation as described 
above (e.g. they tend to operate older vehicles and enter the CAZ more frequently). The nature of them 
being smaller businesses itself further increases the risk facing these businesses, in particular smaller 
firms: 

 do not have large fleets which can be redistributed, reducing the response options available to 
them to respond to the CAZ charge

 are likely to have smaller cash reserves to fund upgrades 
 have smaller operations over which costs can be spread
 may also find it more difficult to access capital or may face higher borrowing charges.

In response to the introduction of the London LEZ, an impact monitoring report noted that HGV owners 
with large fleets serving large geographical areas tended to react by conducting an in-depth analysis of 
how they organised their transport activities. Fleets were then redistributed so that the newest and 
cleanest vehicles were used in the Greater London region, while older vehicles were operated in zones 
without charging schemes. HGV owners with smaller fleets or those serving smaller geographical areas 
were not able to adapt by redistributing their fleet. These businesses needed to put money aside ahead 
of time in order to purchase newer vehicles or retrofit existing vehicles. Where these options were not 
feasible due to financial constraints, these businesses rented newer vehicles, paid the charge or left 
the market17.

The risk for smaller coach operators may also be exaggerated by the nature of the customers they 
serve. If smaller coach operators are more likely to serve regular routes within the city (e.g. school 

16 Data is limited across the HGV and coach sectors, limiting the ability to form useful comparisons of charging to operating cash flows. Data is also 
limited on profit margins. 

17 Cecilia Cruz and Antoine Montenon, “Implementation and impacts of low emission zones on freight activities in Europe: Local schemes versus 
national schemes”,
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buses), they will have a lower capacity to pass costs through to their customers. This is because the 
total cost passed through per customer will be much higher than a national operator, which sees a 
greater variance in its customer base. Some larger coach operators, such as National Express, have 
policies requiring its coach operators to use vehicles that are no more than seven years old, and would 
therefore be relatively well-positioned to adapt to the implementation of a charging zone18. In addition, 
some commuter services run by national operators, especially those on long-distance service lines, 
may be able to re-route their services to avoid passing through a charging zone.

The disproportionate impact on smaller businesses is shared by public consultation respondents. 
Although 64% of respondents expressed the opinion that a CAZ would have a negative impact on larger 
businesses, 75% believed there would be a negative impact on small businesses and sole traders. 
Therefore, although respondents expect a negative impact on businesses of all sizes, the greater 
concern for smaller firms is clear. 

3.2.1.4 Wider market response

For those vehicle operators affected by the CAZ which operate in competitive markets, it is worth noting 
that in theory there will be further knock-on effects that will limit the total impact of affordability risk. 

For example, if one HGV driver, coach operator or taxi driver cancels a trip, or at worst ceases trading, 
the demand for that trip still exists. In theory, another taxi, bus, or coach that is willing to pay the charge 
or upgrade their vehicle will step in to serve that demand. They may do so at a higher price, given there 
are fewer supply options. To a certain extent, this market response will limit any adverse knock-on 
effects on the local economy This is not to say there will not be any impacts on the local economy, who 
will e.g., need to invest time finding new suppliers, etc. 

Any price increase will depend on the number of alternatives available and the subsequent competition 
for the trip. Furthermore, this market response will make trips in Southampton more profitable, 
encouraging more compliant taxis, HGVs and coach firms back into the market. Alternatively, there 
could be a greater incentive for existing suppliers to upgrade. However, it is not guaranteed that this 
activity, or any associated jobs, will be retained in Southampton. 

For operators based outside of Southampton, the most likely response to the CAZ will be to reduce the 
number of trips into the CAZ, rather than closing business completely. Again, theory would suggest that 
if an operator based outside Southampton will not serve demand for a trip, then another operator will. 
In turn, this could provide a benefit to operators based (or operating predominantly) in Southampton, 
who have already incurred the CAZ charge or upgraded to become compliant if these firms were able 
to capture this unserved demand. 

Even where markets can respond in this way, there will be an impact on jobs and economic activity 
associated with the primary trip cancellation, or complete closure of the non-compliant taxi driver, HGV 
or coach firm. Nevertheless, this market response of other suppliers to meet the unmet demand will 
limit any knock-on effect on the wider economy. 

There may also be a further response from the local labour market. Depending on the flexibility and 
spare capacity in the labour market locally, some of the initial job impacts may be mitigated by 
employees being able to find new employment elsewhere. Although, there will still be a cost associated 
with the time and effort required to find a new post, as well as potential re-training costs.

This theory will also apply to wider businesses affected by the CAZ. For example, where garages or 
builder’s merchants cease to trade, in theory this demand will be served by another operator. This will 
allow the activity which is served by these businesses to continue. If businesses opt to shift outside the 
CAZ, where Southampton still contributes a significant proportion of their business, they may choose 
to shift just outside the CAZ area. This will limit the impact on jobs and local economic activity as these 
may still be accessible for employees. Where the business serves customers with a wider distribution 
nationally, the shift may be further afield.

18 Jacobs, “Ultra Low Emission Zone: Integrated Impact Assessment”, and associated documents, prepared for Transport for London, October 
2014, https://consultations.tfl.gov.uk/environment/air-quality-consultation-phase-3b/user_uploads/integrated-impact-assessment.pdf, accessed 
24/04/2018.
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3.2.2 Focus on vehicle types
3.2.2.1 Impacts on heavy goods vehicles

Overview/Numbers of vehicles 
The HGV fleet is split between hire and reward vehicles, used to transport goods in return for payment 
(e.g. couriers, furniture removers, etc.), and vehicles used to transport the vehicle owner’s goods. Within 
the UK, the latter category is comprised mostly of rigid HGVs and constitutes a larger fleet size in terms 
of number of vehicles. The former category is comprised mostly of articulated HGVs, which tend to be 
larger vehicles undertaking longer journeys and account for the majority of freight carried.

HGV fleet owners encompass a wide range of business types and sizes, including a relatively small 
number of large fleet operators with thousands of vehicles, and a relatively large number of single 
vehicle operators. Based on information from the Office of the Traffic Commissioners, there is an 
ongoing trend in the industry towards consolidation, as demonstrated by a decline in the number of 
HGV operators over time. 

A HGV operator’s mode of operation and renewing of their vehicle fleets tends to be aligned with the 
size of the operator. The sector can be broadly divided into the following categories of operator:

 Large fleet operators – operating nationally with 100+ vehicles. Typically purchase HGVs 
new and run intensively on motorways for 3 years. As a result, by 2020 the vast majority of 
these fleets would be Euro 6 and CAZ-compliant.

 Medium fleet operators – operating with 10-100 vehicles. Purchase these relatively new 2nd 
hand vehicles and run for 3-5 years. Currently operating Euro 5 vehicles, the majority of these 
will be transitioning to Euro 6 in the next 1-3 years. 

 Small fleet operators – operating <10 vehicles. Typically buy 2nd hand at 8 years old 
typically doing short local/regional journeys. These vehicles can be run for many years. 
Currently operating Euro 2-4 vehicles.

 Specialist vehicle operators – operating vehicles that are highly specialised and have both 
a significant lead-in time on production (6-18 months), and additional expense due to 
specificity e.g. waste vehicles, concrete mixers. Small operators operate Euro 2-4 vehicles. 
Some of these vehicles such as cement mixers have a relatively low mileage and a longer life 
span (up to 12 years). 

There are several sources of data from which we can draw insights around the size of impacts, and on 
whom these might fall.

From the traffic models used as inputs to the air quality dispersion model, the annual average daily 
traffic of HGVs along the main roads in Southampton was calculated for the CAZ domain and areas 
falling outside the CAZ domain. These vehicles are split by vehicles which would be in compliance with 
the CAZ and those that would be non-compliant and directly impacted. As displayed in Table 19, within 
the CAZ domain, the CAZ could affect around 42,000 HGV trips each day. 
Table 19: Annual average daily traffic numbers of HGVs in the city-wide CAZ B 

Vehicle 
Type

Zone Total

Vehicle Trips

Total Compliant Total Non-
Compliant

Ratio Non-
Compliant: 
Compliant

HGV Rest of AQ domain 693,151 604,301 88,850 0.147

CAZ domain 581,746 539,836 41,910 0.078

Inputs to the economic analysis are also informative here. The economic analysis is based on an 
assumed number of vehicles that would be affected by the CAZ. The data is originally sourced from a 
week’s worth of ANPR data from 2016 for HGVs and coaches, and taxi and bus operator licence data. 
This is then scaled up (to an annual figure) and projected forward to 2020 to provide an insight on the 
number of vehicles that might face the CAZ charge. The fleet data is presented in Table 20.
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Table 20: Numbers of vehicles in the economic model –city wide CAZ

Input data Derived 2020 baseline (after 
applying uplift factors)

Number of non-
compliant vehicles 

 No.  of vehicle; 
2016; ANPR one-
week data; 

% compliant  
No. of vehicles; 
2020; per year / 
total

% compliant 
(2020) 

No. of vehicles; 
2020; per year / 
total

Bus (licence) 275 30% 275 77% 64

HGV (ANPR) 14,420 45% 36,050 80% 7,080

Taxi – HC (licence) 530 20% 850 47% 402

Tax - PH (licence) 1415 20% 2,269 47% 1,073

Coaches (ANPR) 1,982 30% 3,964 77% 926

Although the data above gives an idea of the number of trips and vehicles affected, it does not tell us 
how many businesses may be affected.

O-Licence data contains licensing information for goods and public service vehicle operators. Table 21 
highlights the number of businesses and registered vehicles within the larger Southampton area 
(covered by the air quality modelling domain) and the city-wide CAZ zone. Overall, there are 
approximately 100 O-Licence operators in Southampton, with close to 1,800 registered vehicles.  Of 
these, 83 operators are located within the city-wide CAZ area (operating 1,300 vehicles).  
Table 21: O-Licence data for HGV operators based in Southampton19

No. of licensed 
companies

No. of vehicles No. of licensed 
companies

No. of vehicles

Southampton area Southampton city-wide CAZ area

0 to 5 65 114 49 90

6 to 10 9 71 10 73

11 to 15 5 65 3 35

16 to 20 0 0 2 35

21 to 30 9 223 7 178

31 to 50 6 221 6 235

51 to 100 7 480 5 360

>100 3 555 1 294

Total 104 1,729 83 1,300

The CAZ area covers a larger number of smaller businesses: of the 83 operators in the CAZ, 62 
operators (75%) have 15 or less registered vehicles and the majority of companies (54%) operate only 
small fleets, i.e. 0-5 vehicles. For these companies, it may be difficult to access capital or source 

19 It is important to note that this only shows where vehicles are registered, not where they travel.
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sufficient resources to upgrade vehicles. Also, small companies are unlikely to have the same 
opportunity to redistribute their fleets, i.e. increasing the number of compliant vehicles in the CAZ area. 

Impact of CAZ options
It is likely that the city-wide Class B Clean Air Zone will have the greatest impact on HGVs. It will affect 
a greater quantity of vehicles (given the much broader geographic scope of the zone and trips affected) 
and places greater costs of compliance on HGV operators. Fewer vehicles (if any) are anticipated to 
upgrade under the non-charging CAZ, with more limited action specifically targeting those servicing the 
port.

By 2020, the baseline modelling underpinning the CAZ assessment suggests that many HGVs will 
already be Euro VI. However, it is likely that the vehicles owned and operated by national companies, 
who tend to upgrade vehicles more often, will comprise the majority of upgrades. 

Smaller HGV operators could be placed at greater risk, due to:

 operating older fleets
 undertaking a greater proportion of trips in CAZ20

 upgrading vehicles less often.

These smaller firms are also more likely to be locally based by nature: they have small fleets operating 
in a defined geographic area. This increases the risk to these firms, as they are likely to undertake a 
greater proportion of trips in the CAZ, and any knock-on effect on local jobs and the economy could be 
higher as a consequence.

With respect to HGVs, it is also worth noting the following points, which will impact on the affordability 
risk: 

 There is currently no accredited retrofit option available, reducing the options available to HGV 
operators to respond to the CAZ (in particular retrofit typically carries a lower upfront cost).

 The CAZ introduction itself may increase the cost of upgrading to compliant vehicles: Lack of 
availability and increased demand has inflated Euro 6 HGV prices due to simultaneous CAZ 
implementation across cities, with Euro VI vehicles now exceeding £150,000 in value. Further, 
the CAZ may also suppress the value of Euro IV and V vehicles, increasing the financial 
challenges to replacing vehicles.

 There may often be long lead-in times to upgrading fleet, particularly for specialist vehicles, 
which need to be adapted for a specific requirement. Therefore, the short timeframe of CAZ 
implementation may be a challenge for many, with 24 months from proposal to charging 
implementation a challenging timescale for HGV operators. To highlight the issue, for 
companies with specialist vehicles, replacement cycles tend to be 3-12 years.

The response adopted by the owner of a non-compliant vehicle will be complex, unique to the operator 
and dependent on a wide range of factors. Businesses may adopt different approaches at different 
times, paying the charge first before upgrading at a later date when the have greater certainty around 
their compliance costs. For some businesses, ‘avoiding the zone’ is not an option. As such, operators 
based inside the CAZ are likely to be affected to a greater extent than those based outside the CAZ, as 
they may be unable to re-route trips to avoid the area. 

In addition to the private businesses, SCC owns and operates a HGV fleet mainly, primarily related to 
refuse collection. It is estimated that 17 of these vehicles are non-compliant and therefore SCC would 
need to either pay for the upgrades or the CAZ charge for these vehicles.21 CAZ B would therefore have 
implications on the SCC budget, as funding to either pay the charge or upgrade vehicles would need to 
be taken from other Council funds. This in turn could impact on other services provided by SCC or put 
pressure on the council tax rate. 

20 If based in Southampton, it is also more likely that a greater proportion of their total fleet or trips will be affected by the CAZ, relative to a larger 
national operator which also serves destinations outside Southampton.

21 Personal communication with SCC
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The NCAZ CAZ consists of several sub-measures, two of which will have implications for HGVs 
operators and will affect them in different ways.

1. The objective of the DSP/SDC measure is to create an incentive for vehicles to reduce vehicle 
kilometres by rationalising deliveries. 

2. The port booking measure places a small charge on older vehicles at peak times which may 
drive some vehicles to upgrade their vehicles in response and bear the cost, however, this is 
likely to be limited (and much more so relative to the CAZ B). 

There will be other costs for HGV operators, such as scoping and implementing delivery contracts 
through the SDC, welfare costs of shifting trips or paying the charge under the port booking measures. 
However, there will also be benefits for the freight operators, including driver time, fuel and operating 
cost savings through dropping deliveries off ‘early’ at the SDC. 

3.2.2.2 Impacts on buses and coaches

Overview/Numbers of vehicles 
SCC data suggests there are around 280 scheduled buses in Southampton, split across four operators: 
First; Bluestar; Wheelers and Xelabus. These vary in size of operation in Southampton, with Bluestar 
and Xelabus operating fleets of 143 and 4 respectively. The operators also vary in company size, with 
First being a subsidiary of the nation-wide FirstGroup, which operates in multiple cities across the UK. 
In the economic model, adjustment factors were applied to assume a total operating fleet of 275 buses 
serving scheduled routes in 2020, of which 77% were anticipated to be compliant in the baseline. To 
note, Southampton has been successful in securing funding from CBTF to update all vehicles. In 
addition, buses and coaches operating outside Southampton visit the FirstGroup depot for MOT testing 
and driving tests22.  

There is limited data available on coaches operating in and around Southampton, both in terms of 
quantities of coaches and operators, and the nature of the operators23. The estimated number of 
coaches entering the city-wide CAZ area per year in the economic modelling is around 4,000 by 2020, 
with around 77% exhibiting compliance. Coach operators are likely to serve several different routes: 
serving regular routes (e.g. school buses); large national firms serving regular but less frequent inter-
city routes (e.g. National Express) and one-off coaches serving visitor attractions or events (such as 
the football stadium) and transportation to the port. This could also capture vehicles operated by 
charities and community groups (e.g. providing transport to and from the hospitals).

Impact of CAZ options
For buses and coaches, the largest impact is expected to be under the city-wide CAZ B. 

Unlike other vehicle modes, an accredited retrofit option is available for buses which will help to reduce 
the compliance costs for affected operators. Southampton has successfully secured just over £2.6m of 
funding from the CBTF, which will bring all buses to Euro 6 compliance under both CAZ options24. 

This retrofitting activity will have several impacts under both options. First, bus companies have 
committed to provide match funding of approximately £816k for the CBTF grant, which could have 
impact their cash flow, with the potential to be passed on to consumers. Second, bus operators are 
concerned about the possible negative impacts of retrofitting buses. These concerns include the need 
to take buses out of operation, increased likelihood of breaking down following retrofit and potentially 
higher operating costs. 

CAZ B will have a separate and additional impact on buses through vehicles accessing the servicing 
depot in Southampton. The location of the FirstGroup depot is presented in Figure 10. It is estimated 
that four buses visit the depot per week for MOT testing and the majority of these vehicles (73%) are 
non-compliant. Buses using the depot would be impacted by the CAZ B. The non-compliant buses are 

22 Private communication from the First Group 

23 ANPR data provided information on the total number of scheduled buses and coaches, but it was not possible to differentiate between the two. 
Therefore, we subtracted the number of buses operating scheduled services within Southampton from the ANPR data to get an estimate for the 
number of coaches accessing the CAZ areas.

24 https://www.southampton.gov.uk/modernGov/documents/s35505/Clean%20Bus%20Technology%20Fund.pdf
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likely to either cancel their journey or pay the CAZ charge. The size of the impact will be influenced by 
the extent to which these buses are able to access CBTF funding. As FirstGroup is a national company, 
the impact of the CAZ charge is unlikely to be a major concern. However, if the Group decides to 
relocate the depot then the local jobs associated with the depot might be at risk. These vehicles will not 
be affected by the NCH CAZ.
Figure 10: Location of the FirstGroup Bus Depot 

The CAZ charging zone will also place costs on coach operators. Some vehicles, and particularly 
minibuses, are owned and operated by community organisations that mainly provide voluntary and 
charitable services. These organisations tend to have small fleets comprised of older vehicles, and they 
may have a lack of transport alternatives. Such organisations are likely to have a more difficult time 
adapting to the implementation of a charging zone, due to cash and fundraising constraints25, and 
restrictions in the ability to pass costs onto their customers. As with HGVs, smaller operators are likely 
to be more at risk, as they typically operate ageing vehicles, alongside working to tighter margins (i.e. 
with less contingency) and possessing limited capacity to replace vehicles external to planned 
replacement cycles. Coaches operators will not be affected by the NCH CAZ as there is no non-
charging measure affecting these vehicles. 

3.2.2.3 Impacts on taxi drivers and operators 

Overview/Numbers of vehicles 
Out of a total 1,945 vehicles currently registered as taxi and private hire vehicles in Southampton, New 
Forest and Eastleigh26, only 20% would presently be compliant with the CAZ. The economic model 
projects forward and assumes the fleet is 47% compliant by 2020, leaving 402 taxis and 1,073 private 
hire vehicles which will be non-compliant and accessing the CAZ area in 2020 (including a small uplift 
for taxis entering the zone from out of area). 

Impact of CAZ options
Given the majority of the taxi fleet will be requested to access the CAZ area, it is expected that all locally 
licenced vehicles will be affected by the introduction of the CAZ. CAZ charges will be faced equally by 
operators licensed in Southampton and elsewhere. However, assuming those licensed in Southampton 
will operate in the city centre more often, it is likely that they will bear a greater cost burden.

25 Transport for London, “London Low Emission Zone: Impacts monitoring baseline report”, July 2008, http://content.tfl.gov.uk/lez-impacts-
monitoring-baseline-report-2008-07.pdf, accessed 03/04/2018.

26 Excluding diesel and petrol hybrids, with these the numbers total to 1945.
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Taxis could also be uniquely affected due to their ownership structure: unlike other modes, taxis tend 
to be owned and operated by single driver, rather than by larger businesses. In Southampton, nearly 
all of the taxi and private hire vehicles are owned and managed by individual drivers27.  Hence, the cost 
burden of the CAZ is faced by an individual, rather than a business. This has two impacts: 

1. An individual inherently has lower capacity to spread any cost burden across multiple 
operations or revenue streams

2. The impacts on taxi operators will impact directly on household income, rather than business 
revenue. Indeed, the London ULEZ impact assessment recognised that virtually all taxi drivers 
are self-employed and therefore, would need to bear the cost of new vehicle purchase 
themselves.

Matching taxi licence data to lower layer super output areas (LSOAs), and assessing demographic data 
associated with the LSOA, the distribution of taxi drivers across the index of multiple deprivation (IMD) 
appears to be highly skewed towards more deprived LSOAs. In fact, 40% of the taxi operators are 
registered in the most deprived LSOAs (quintile 1) and 79% in the three lowest quintiles. 

A survey by Insuretaxi reported that average weekly income of a taxi driver in South-East England is 
around £430 per week28, corresponding to an annual income of around £22,400 (assuming 52 weeks 
worked). The weekly income is the highest reported in the country amongst taxi drivers and is roughly 
similar to the median personal income in the UK in 2015-2016, £23,20029. Although the evidence 
suggests that taxi drivers in South East England receive a relatively higher income compared to their 
colleagues in other parts of the country and their estimated annual income is proximate to the national 
median, it also suggests they are less likely to have the cash available to purchase a new vehicle in a 
short space of time.  

Affordability concerns are also reflected in the Taxi Operators Survey conducted by the SCC, where 
78% of the respondents stated that the cost of purchasing a low-emission vehicle is the key barrier. 

Other specific issues affecting taxis include: 

 In some circumstances, taxis are also subject to other operator and consumer demands. For 
example, Uber London drivers must use hybrid or electric vehicles by 2020. Hence, taxi 
operators may face other requirements which impact their vehicle operation and upgrade 
behaviour. 

 Taxi and private hire vehicles are typically run for 6-7 years. As a result, a large proportion of 
drivers would not purchase a new vehicle until after 2020, should they have the choice. Hence 
the speed of implementation may be a challenge for taxi operators.

 Drivers who have recently purchased vehicles may be tied into loan repayments beyond 2020.

CAZ B is likely to affect the largest number of taxis as the charging zone will affect taxis licensed in 
Southampton, but also taxi and private hire vehicles travelling in from (and registered in) areas outside 
Southampton. The NCH CAZ licence restriction will only apply to taxis licenced in Southampton.

Furthermore, CAZ B will place a greater cost on taxi operators given the CAZ will be implemented in 
2020, sooner than the underlying step-up in licensing requirements. Hence, although the SCC fleet will 
need to upgrade at some point, these costs will be faced sooner under CAZ B. As such, they may also 
be higher, as licence changes in 2023 allow further natural turnover of the fleet to occur before these 
requirements come into place.

Under the non-charging CAZ, a smaller number of vehicles will be affected, both as the licensing policy 
only relates to taxis registered in Southampton, and as natural turnover between 2020 and 2023 will 
reduce the number of vehicles affected. That said, the licence changes, which plan for all taxis to be 

27 100% hackney carriage vehicles are self-employed/sole traders and almost all private hire drivers are self-employed/sole traders with the 
exception of a few vehicles for the major operators and limo drivers (estimated 5%). Source: Personal communications with SCC.

28 https://www.insuretaxi.com/2016/08/taxi-driver-survey-2016/

29 ONS: Percentile points from 1 to 99 for total income before and after tax, available at: https://www.gov.uk/government/statistics/percentile-points-
from-1-to-99-for-total-income-before-and-after-tax
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CAZ-compliant by 2023, could still affect a significant proportion of the taxi and private hire vehicle 
population. SCC estimate that there may be around 150 taxis which are ‘non-compliant’ with the 
licensing standards in 2023. 

3.2.2.4 Impacts on wider businesses 

Impact of a city-wide Class B Clean Air Zone
Other businesses may be significantly affected by the CAZ, even where they do not directly operate 
non-compliant vehicles. These businesses include:

 Businesses located within the CAZ: potentially serving/receiving a large amount of non-
compliant vehicles from outside the CAZ.

 Businesses operating business-to-business services: impacts may be limited for businesses 
serving households, as it is anticipated that patterns of household consumption will not change 
significantly with the implementation of the CAZ. However, b2b services are likely to experience 
greater impacts. 

Several businesses from a variety of sectors could be affected, including: garages; warehouses; depots 
for vehicle storage; wholesale distributors; goods freight handling sites (e.g. builder’s merchants) and 
recycling plants. An ex-ante assessment of the London ULEZ identified retail, wholesale distribution 
and construction as the key sectors served by HGVs in central London. Niche sectors also felt the 
impacts, including: exhibition services; media support; theatre and music industries; waste collection 
and breakdown and removal.

Businesses involved in the sale of vehicles will also feel the impacts of a CAZ. Following 
implementation, there is likely to be a period of higher than average fleet turnover, as was the case for 
the London LEZ. New vehicle sales, and associated businesses, are very likely to see increased activity. 
The second-hand vehicle market may also become more active, as used non-compliant vehicles are 
sold by businesses affected by the CAZ and potentially purchased by businesses outside of the CAZ 
domain. Businesses that develop, fit and service emissions abatement equipment are likely to see 
increased activity. However, as charging schemes become more common, it is increasingly likely that 
used non-compliant vehicles will become obsolete, and therefore, challenging to sell. As the demand 
for second-hand non-compliant vehicles decreases in response to a growing number of charging 
schemes, this will affect the profitability of businesses which primarily sell second-hand vehicles. 

Finally, the impact assessment for the London ULEZ anticipates that the ULEZ may be a potential 
benefit to restaurants and cafes within the CAZ, as improvements in air quality may encourage 
customers to use on-street seating.

A sense of the overall impact on businesses can be gained from looking at the total number of 
businesses operating inside and external to the CAZ region, as well as the number of compliant and 
non-compliant HGVs. The number of businesses located within the distributional analysis, air quality 
and CAZ domains were obtained from the 2011 census data, at the LSOA level. These are presented 
in Table 22.
Table 22: Businesses operating within DA, AQ and CAZ domains

Zone Number of businesses

Distributional analysis domain 486,000

Air quality domain 52,140

CAZ domain 46,540

Table 23 displays a breakdown of the businesses, by type, which could be affected by CAZ 
implementation30.

30 Available via AddressBase Plus.
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Table 23: OS data for categories of business potentially indirectly affected by the CAZ

Number of sitesReceptor 
Code

Receptor Name

Southampton AQ 
boundary

CAZ boundary

CI03 Commercial, Industrial, Workshops and Light Industrial 1,593 1,467

CI04 Warehouses, Stores and Storage Depots 360 310

CI05 Wholesale Distribution 18 15

CI06 Recycling Plant 1 1

CS01 Commercial, Storage Land, General Storage Land 39 20

CS02 Commercial, Storage Land, Builders' Yards 2 2

CT03 Commercial, Transport, Car Parks and Park & Ride sites 169 161

CT04 Good Freights Handling 16 14

CT10 Vehicle Storage 17 10

The Commercial, Industrial, Workshops and Light Industrial businesses are likely to experience the 
greatest impacts, with the largest number of sites falling within the AQ boundary. However, these 
businesses could comprise many car and LGV servicing garages, as it was not possible to disaggregate 
by vehicle type. The second largest category, with significantly fewer businesses affected, is 
Warehouses, Stores and Storage Depots, but this could include many domestic-facing stores (e.g. post, 
fuel, etc). Therefore, if these categories include several sites serving households or modes not covered 
by the CAZ, the number of sites facing indirect risks because of the CAZ could be less substantial. It is 
also worth noting that this data simply represents the number of sites affected, rather than reflecting the 
number of individual firms or jobs at risk.

Impact of non-charging Clean Air Zone
The type and magnitude of costs experienced will vary significantly under the non-charging scenario 
and will differ by different sub-measure. 

Businesses will face costs in relation to the implementation of shore-side power, both in terms of 
investment, operation and administrative costs associated with implementation. Cruise lines are also 
expected to experience changes in fuel costs, benefiting from cheaper fuel as they switch from diesel 
to mains electricity.

Furthermore, the SDC will deliver, greater co-ordination of deliveries and reduction in need for on-site 
storage for those using its services. 

Impacts on port businesses 
Southampton is intrinsically distinct from other cities due to the location of the Port, which possesses a 
strong influence on the local economy, tourism and transportation more broadly. Therefore, it is 
important to consider the specific impact on businesses operating at or through the Port, alongside the 
more general impacts on businesses. Ricardo Energy & Environment conducted a complementary 
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socio-economic assessment of six port operators31, from the key trades of Southampton: cruise; 
automotive; containers and bulks, to investigate the potential economic impact of a CAZ charging zone 
on the port and its operators. This section summarises the results. 

Largely, the CAZ presents a negative risk to the port and its operators, and the adverse effects of the 
CAZ could either be in the form of direct or indirect impacts. For each business interviewed, the CAZ 
would impact at least one activity within their operations, and it is clear that the risks for some 
businesses, particularly smaller operators, are not inconsequential.

The key risk is that economic activity will shift away from the Port. For many businesses, there are 
alternative ports that could be considered. Any additional costs associated with operating through the 
Port of Southampton will inherently lead alternatives to become more attractive. Business will naturally 
reconsider their operations, with the possible outcome that some may relocate away from Southampton 
leading to a loss of employment (direct and indirect) in the City: 5 out of 6 interviewees indicated that 
alternative locations would be assessed if HGV charging was implemented.

In addition, a significant number (1,221 out of 9,309) of public consultation respondents expressed 
concern over the negative economic impact on businesses. In particular, 589 respondents displayed 
concerns that businesses and trade might move away from the area, with 463 respondents specifically 
mentioning a potential negative economic impact on the Port. 

At this stage it is not possible to say with certainty whether operations and economic activity will shift 
away from Southampton. If this were to happen then there will be consequent negative impacts on 
employment and economic activity on the port and its related businesses. Although the effects of the 
CAZ may only last a few years (given turnover of the vehicle fleet), once business is lost it may be 
difficult to attract it back. Ultimately, the response of port businesses and their downstream customers 
to the CAZ, and whether to shift away from Southampton, will result from comparing the costs of the 
different options available to each business and the benefits of staying at Southampton.

To illustrate the potential size of cost burden on the port and its operators, the Ricardo port study 
estimated potential costs of a city-wide Class B Clean Air Zone on vehicle operators. The direct costs 
of compliance across the six operators interviewed as part of the Ricardo port study (including a 
selection of their key partners, assuming all non-compliant vehicles pay the £100/day charge and based 
on vehicle movement information provided through the interviews) range from £17m to £22m in the first 
year of CAZ implementation32. High-level estimates of the costs of CAZ compliance for all port 
operators, which use an alternative approach and data sources (again assuming all non-compliant 
vehicles were to pay the charge), are around £10m in the first year of CAZ implementation. Both 
estimates assume all vehicles will pay the charge, so are likely to overstate the costs. Drawing on 
assumptions regarding the likely behavioural responses of operators33, the costs to haulage operators 
in the first year of CAZ operation were estimated to be substantially lower, at around £1.5m. This 
illustrates that costs could be lower for some operators, in cases where the CAZ simply encourages 
them to bring forward planned upgrades, advancing efficiency savings through the use of newer 
vehicles. Although it is clear the risks are not insignificant, it is difficult to gauge the level of risk 
associated with these possible costs. 

Although it is clear the risks are not small, it is difficult to gauge the level of risk associated with these 
possible costs. To illustrate, the costs have been placed in the context of the wider cash-flows and costs 
for the six businesses that were interviewed. In the context of wider cash-flows and costs associated 
with port activities, the upper end of the cost estimate (£22m) represents around 0.9% of profit 
generated by the port and its businesses. For containerised cargo, where freight is shipped by a non-
compliant vehicle, the CAZ charge could represent a significant increase (up to 33%) of a container’s 
port-to-end transport costs in the UK. For the cruise sector, the cost increment per passenger would be 
unlikely to affect the number of passengers, regardless of whether the passengers arrive by coach or 
taxi. For ferries to the Isle of Wight, the additional costs for tourists travelling by coach would be small 

31 There are some limitations to be noted with these findings, due to the limited sample size and potential selection bias. It also does not include 
the potential benefits of the CAZ. Furthermore, the scope of the study did not include estimating impacts on employment or loss of business as a 
consequence of a CAZ.

32 This only represents the cost to the sample of interviewees and not to the port as a whole.

33 Sourced by Defra/DfT Joint Air Quality Unit (JAQU), that overseas CAZ appraisals across the UK.
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compared to their overall trip costs. HGV operators would be expected to pass on their costs spread 
across multiple deliveries.

3.2.3 Summary and need for complementary measures 
Businesses could be affected by a CAZ through many different pathways. The type and magnitude of 
impacts will differ depending on the CAZ option implemented, although it is likely that HGV operators 
will face the greatest impacts under both options. 

The various opportunities and risks for transport services and businesses associated with the CAZ 
options are summarised in Table 24.  Many of the impacts associated with behavioural response and 
resultant market conditions are very uncertain in scope and scale. 
Table 24: Summary of business affordability distributional impacts

Scenario Summary assessment

City-wide 
Class B 
Clean Air 
Zone



 Mandatory charges will affect all non-compliant vehicles operating in the CAZ. It places 
a direct cost on businesses using vehicles included in the charging scope, and indirect 
impacts for connected businesses

 The direct impacts will fall on HGV, bus and coach operators (although SCC have been 
successful in securing CBTF funding for local buses) and taxi drivers.

 Smaller coach and HGV operators are likely to face greater costs, due to operation of 
older vehicles, smaller cash reserves and lack of capacity to redistribute fleets. It is 
expected that larger operators of HGVs will be able to redistribute fleets or are in a 
better position to upgrade vehicles, whereas smaller operators will face difficulty.

 Bus operators face concerns over retrofitting and the potential of higher operating costs 
and cancellation of services due to taking buses out of operation. In addition, those 
entering the city to use the service depot will be affected

 CAZ presents a negative risk to the port and its operators. The key risk is that economic 
activity will shift away from the Port. For many businesses, there are alternative ports 
that could be considered, and any additional costs associated with operating through 
the Port of Southampton will inherently lead alternatives to become more attractive

Non-
charging 
Clean Air 
Zone



 Direct impacts on taxis, buses, HGVs and wider businesses, but all smaller than CAZ 
B 

 Bus operators still face concerns over retrofitting and the potential of higher operating 
costs and cancellation of services due to taking buses out of operation.

 A non-charging CAZ will still impact some HGV operators who are charged through the 
port booking system, but these will be much smaller in number that under CAZ B. 

o Some measures (e.g. fleet consolidation centre) can bring significant savings 
and benefits to HGV operators and linked businesses.

 Although taxis will also be required to upgrade their licences by 2023 (as is the case 
for the CAZ), this burden is placed later, and total burden may be lower due to natural 
upgrades between 2020-23. 

 No impact on coach firms that are not impacted by a NCH measure
 Some impact on port, instead through need to invest in shore-side power

Notes: ‘-‘ means no significant or neutral effect, ‘’ denotes a small negative effect, ‘’ denotes large negative 
distributional effect

The response of businesses to the CAZ, and the risk to whether they can ‘afford’ the costs could have 
subsequent impacts on employment and economic activity in the local area. Analysis suggests that 
some affected operators would have some ability to pass through or internalise costs, namely national 
coach operators, as they could spread costs across wider business activities. However, several 
operators could struggle to afford additional costs, including HGV operators, more local coach services 
and taxi drivers. These effects will be greater under the CAZ B relative to NCH CAZ option (Scaling 
with the size of the direct impacts).
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Although the key impacts of a charging zone are anticipated to be negative, there will be some mitigating 
influences. The key impact of the CAZ is to bring vehicle upgrades forward. As such, the baseline is 
anticipated to ‘catch-up’ with the CAZ at some point, increasing the potential for more firms can 
internalise costs. For larger firms, it is worth emphasising that risks are lessened by the ability to 
redistribute fleets between different geographical areas. In the longer-term, balancing forces in the 
economy will limit the knock-on effects and potentially mitigate some of the short-term impacts. 
Therefore, there will be shorter and longer-term impacts, and the latter will depend on how 
Southampton’s economy adjusts to the structural changes. 

3.2.3.1 Identification of complementary measures 

In addition to the core CAZ options, SCC is also considering opportunities for additional measures to 
help businesses to adjust and cope with the change and therefore also helping protect local jobs and 
economic activity. 

The air quality and cost-benefit analysis has identified NCH CAZ as the potential preferred CAZ option. 
This section sets out the proposed complementary measures which will seek to mitigate the risks posed 
by NCH CAZ to businesses.

Buses and coaches
Southampton is continuing to offer its MyJourney measure to respond to the concerns bus operators 
have raised regarding retrofitting.
Table 25: Summary of complementary measures for buses

Steps Summary/Risk Response

MyJourney
 Southampton has successfully 

secured £2,677,835 funding from 
the CBTF which will bring nearly 
all buses up to Euro 6 compliance. 
However, some bus companies 
have expressed concerns around 
the retrofit process. 

 Concerns are: need to take buses 
out of operation; increased 
likelihood of breaking down following 
retrofit and potentially higher 
operating costs.

 Additional funding will be directed towards bus 
campaigns, aiming to encourage the use of 
public transport and shift users away from 
private vehicles, supporting air quality 
improvements.

 This measure will complement the retrofit 
subsidy support buses receive, through 
encouraging the public to use public transport 
(and hence the revenue of bus companies) and 
counteracting the time buses spend out of 
service whilst retrofitting takes place (and any 
additional cost impacts).

 73% of respondents from the public consultation 
agreed or strongly agreed that engagement with 
schools and local businesses to promote active 
and sustainable travel through the My Journey 
brand would improve air quality in 
Southampton, suggesting that the measure will 
effectively tackle the issue of retrofitting by 
encouraging more people to use public 
transport.

Taxis
Southampton is considering the following options to encourage the uptake of CAZ-compliant vehicles 
(Euro 6 diesel/Euro 4 petrol) within Southampton’s CAZ.  
Table 26: Summary of complementary measures for taxis

Steps Summary/Risk Response

Expanded 
low 
emission 
incentive 
scheme 

 To incentivise taxi drivers to 
upgrade to LEVs and ULEVs, an 
extension of the current scheme 
was deemed necessary.

 Expanded to also include offering euro 6 diesel 
for Wheelchair Accessible Vehicles (WAVs), and 
continued support to full SCC licenced taxi fleet.

 Possesses the same delivery model as the 
existing low emission scheme. Offering funding 
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Steps Summary/Risk Response

 Taxis are uniquely affected due 
to their ownership structure: 
unlike other modes, taxis tend to 
be owned and operated by single 
drivers, rather than by larger 
businesses. This has two 
impacts: 

o lower capacity to spread 
any cost burden across 
multiple operations or 
revenue streams

o The impacts will affect 
household income.

 Taxi drivers are amongst the 
lowest earners and poorest 
households in society: 40% of the 
taxi operators are registered in 
the most deprived LSOAs 
(quintile 1) and 79% in the three 
lowest quintiles. Thus, it also 
suggests they are less likely to 
have the cash available to 
purchase a new vehicle in a short 
space of time.  

 Affordability concerns are also 
reflected in the Taxi Operators 
Survey conducted by the SCC, 
where 78% of the respondents 
stated that the cost of purchasing 
a low-emission vehicle is the key 
barrier. 

 Drivers who have recently 
purchased vehicles may be tied 
into loan repayments beyond 
2020.

reduces affordability risk for some of lowest 
earning households in society. 

 Based on estimates for vehicles that remain non-
compliant in 2023 after existing low emission 
scheme funding and natural fleet turnover is 
accounted for, approximately £250k is required.

 Support is of particular importance for taxi 
drivers, as individuals rather than larger 
businesses.

 The public consultation highlighted ‘make it 
more affordable’ as a potential incentive to 
support drivers to purchase low-emission 
vehicles. Therefore, there is potential for the 
expansion of the scheme to deliver impact.

Try-
before-
you-buy 
ULEV 
scheme

 To address taxi driver concerns 
over purchasing ULEVs, which 
could be linked to insufficient 
range or several other concerns, 
this scheme aims to tackle driver 
perceptions of EVs and 
encourage greater uptake by taxi 
drivers. 

 This scheme will provide funding for consultants 
to offer electric vehicle trials to taxi drivers, to 
encourage uptake of ULEVs, in anticipation of 
licensing changes. 

 Approximately £24k will be on offer over 2 years, 
to encourage taxi drivers to take advantage of 
the scheme prior to policy implementation and 
hasten the shift towards a low-carbon taxi fleet. 

Funding 
for 2 rapid 
chargers

 The necessary charging 
infrastructure is essential to 
support the uptake of low-
emission vehicles. Therefore, 
this scheme aims to encourage 
taxi drivers to purchase EVs by 
addressing the issue of a lack of 
supporting infrastructure.  

 To support the uptake of ULEVs in the taxi fleet, 
a measure will be introduced for funding 2 rapid 
chargers, costing approximately £100k. 

 This will ensure that the infrastructure is in place 
to support the uptake of EVs, with the aim to 
lessen the barriers to low-carbon vehicle 
purchase. 
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3.3 Affordability for households
3.3.1 Impacts of the policy options
The two policy options proposed for Southampton are unlikely to affect households directly, as cars do 
not fall within the scope of the city-wide CAZ B or the non-charging measures. 

However, both options could have an indirect impact where additional costs placed on businesses will 
feed through to households, potentially impacting employment opportunities and through effects on 
travel options, through higher prices or through reduced services. The potential indirect impacts on 
households are summarised in Table 27. 
Table 27: Relevant policy options for households and their indirect impacts

Impact Categories City-wide CAZ B Non-charging CAZ

Relevant measures Charges for non-compliant vehicles

Funding for bus retrofit

License changes which plans for all taxis to be 
CAZ-compliant by 2023

Funding for bus retrofit

Sustainable distribution centre

Port booking charge and shore-side power

Commuting/travel Individuals who regularly use taxis and buses 
may need to find alternative modes should 
taxi services become more limited or 
interrupted, and/or face higher costs where 
taxi fares increase (↓↓ - 1)

Individuals who regularly use taxis and buses 
may need to find alternative modes should taxi 
services become more limited or interrupted, 
and/or face higher costs where taxi fares 
increase (↓ - 2)

Employment Reduction in low-wage employment if vehicle 
operators reduce workforce to compensate 
for costs (↓↓ - 1)

Reduction in low-wage employment if vehicle 
operators / port reduce workforce to 
compensate for costs (↓ - 1)

Cost of goods and 
services

Taxi / private hire services may increase cost 
(↓ - 3)

Consumer goods may increase in price if 
businesses pass through upgrade, charge or 
other CAZ costs (↓↓ - 1)

Reduction in resale values of non-compliant 
vehicles (↓ - 3)

Taxi / private hire services may increase cost. (↓ 
- 3)

Consumer goods may fall in price if HGV 
businesses pass through reduction in operating 
costs (↑ - 1)

Reduction in resale values of taxi / private hire 
vehicles (↓ - 3)

Impact - ↑ = minor positive impact, ↑↑ = positive impact, ↓ = minor negative impact, ↓↓ = negative impact
↑/↓ = mixed impact.

Confidence - 1-5 = low confidence – certainty. 

It is difficult to anticipate the likelihood and magnitude of the impacts on households at this stage. The 
impacts will depend on:

 The type and magnitude of the costs which fall on businesses. This will in turn depend on the wider 
support and finance available to businesses and the capacity to which businesses access this 
support.  

 The responses of businesses to any additional costs. This will include the extent and method of 
cost internalisation, as well as the extent to which costs are passed through to consumers.

The capacity of businesses to pass through costs to consumers is explored as part of the assessment 
of business affordability in Section 3.2.1.2. 

For taxis in particular, the summary assessment implies that vehicle operators have some opportunity 
to pass costs through to consumers. For example, in cases where the cost increases are faced by 
infrequent travellers or travellers that do not bear the costs of travel directly (e.g. business trips), there 
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is substantial potential to pass through costs. On average, individuals only take 11 taxi trips per annum34 
and the majority of people rarely use a taxi (86% use taxis less than once a month), suggesting a large 
proportion of customers make very few trips. In addition, the bus network offers an alternative mode of 
travel and some shorter distances could be travelled by bicycle. 

However, costs will accumulate for the 8% of individuals who travel by taxi on a regular basis (once a 
week).35 To the extent that businesses do pass on any additional costs to consumers, there may be a 
disproportionate impact on poorer households. Taxis are often relied upon by people with disabilities, 
who are unable to drive and are likely to face a disproportionate share of any costs passed through. 
Taxi or private hire vehicle usage comprises 3% of all trips made by people with mobility difficulties, 
relative to just 1% of people without these difficulties36. This also highlights that alternatives (such as 
bus or active travel modes) are less likely to be an alternative, further compounding the issue of 
increases in costs of travel (however, given the low percentage of overall trips, this suggests there are 
alternatives available to those with mobility difficulties). 

Within the CAZ region, there are five hospitals, as well as educational services and other health-related 
amenities. Households are likely to use these amenities and may travel from within or outside the CAZ 
to access them. Individuals who travel to hospital via taxi could be adversely affected if taxi companies 
increase the price of journeys. However, most people use hospitals infrequently, so the overall impact 
is expected to be minimal. The exception are individuals with chronical illnesses, elderly people, 
expectant mothers and individuals with disabilities, where it may be necessary to travel to the hospital 
more regularly. 

As a cheaper mode of transport, buses are used more often by poorer households37, the young (0-16) 
and the elderly (60+)38 Therefore, it is likely that these more vulnerable persons will shoulder a greater 
proportion of any knock-on effects of service provision. 

An impact assessment for the London ULEZ39 found that coaches are typically used for scheduled long-
distance and commuter services, as well as for sightseeing, tourist and leisure trips. In addition, coaches 
are often used for frequent travel by more vulnerable groups: e.g. school coaches for state schools. 
Indeed, the public consultation around the Leeds CAZ proposals suggested many state schools with 
smallest budgets would not be able to afford costs of compliance with CAZ - these schools are also 
likely to serve the most deprived areas, and in many cases school trips offer the only opportunity for 
children from vulnerable households to access educational amenities. Some vehicles, and particularly 
minibuses, are owned and operated by community organisations that mainly provide voluntary and 
charitable services. These organisations tend to have small fleets comprised of older vehicles, and they 
may have a lack of transport alternatives. Such organisations are likely to have a more difficult time 
adapting to the implementation of a charging zone, due to cash and fund-raising constraints. CAZ costs 
could comprise a high proportion of coach trip fares, which will be particularly detrimental for individuals, 
such as students, travelling frequently by coach. However, this will depend on the capacity of coach 
operators to pass costs onto customers, as well as the costs incurred by operators for vehicle upgrades. 

3.3.2 Impact of city-wide CAZ B
The indirect impacts are expected to be largest under the city-wide CAZ B.

Under this option, taxis will face the CAZ charge from 2020. Although taxis will still face licence changes 
which plan for all taxis to be CAZ-compliant by 2023 as under the non-charging option, the introduction 
of the charging zone will place a burden on taxi operators earlier, and potentially bring forward costs. 

34 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/642759/taxi-private-hire-vehicles-2017.pdf

35 ibid

36 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/642759/taxi-private-hire-vehicles-2017.pdf

37 https://www.ucl.ac.uk/transport-institute/pdfs/transport-poverty

38 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/666759/annual-bus-statistics-year-ending-
march-2017.pdf

39 Office of the Transport Commissioner, “Traffic Commissioners’ Annual Reports”, 2016-2017, https://www.gov.uk/government/collections/traffic-
commissioners-annual-reports, accessed 23/04/2018.
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As under NCH CAZ, SCC is considering the provision of incentives for taxi companies to upgrade their 
vehicles, but the extent to which this reduces the burden on taxi operators will depend on the timing 
and extent of support provided. Therefore, the CAZ charge, alongside the need to upgrade vehicles, is 
likely to have possible knock-on effects on households. 

As buses and coaches are also affected by the CAZ, it is likely that public transport users will see a rise 
in travel costs or possible interruption to services. 

For buses, given the provision of funding for retrofit, the concern is less that bus companies will face a 
high cost burden (although there is concern there will be some increase in operating costs), the risk is 
more that buses will be taken out of service for retrofit and may be more susceptible to breaking down, 
which would impact more so on service provision than cost. 

Under the city-wide CAZ B, the impacts will be more significant for HGVs, as a greater number of 
vehicles are affected, and the operators do not benefit from the non-charging measures, which aim to 
reduce operating costs. Therefore, it is expected the potential impact of HGV operators passing on CAZ 
charges to customers through increasing the consumer goods prices will be greater under this option. 
It is also expected that any reduction in low-wage employment (as HGV operators seek areas to cut 
costs to compensate for increasing operating costs) will also be greater under this option. 

The expected impacts are mirrored by the public consultation responses. Regarding the expected 
effects, 59% of respondents believe a CAZ will have a negative impact on individuals and families, 
relative to 24% and 13% suggesting no or positive impact respectively. 

Figure 11 displays the negative impacts on individuals which consultation respondents expressed 
through qualitative written feedback. Cost pass through is the primary concern for respondents, with 
828 of respondents who answered the question noting price increases as an expected negative impact 
of the CAZ. The indirect impact on family finances and the regressive impact of the CAZ are also noted 
frequently by public consultation respondents. 

Figure 11 : Public consultation responses to the expected negative impacts on people
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3.3.3 Impact of non-charging CAZ
Under the non-charging measures scenario, taxis will also face the licence changes which plan for all 
taxis to be CAZ-compliant by 2023. Therefore, there is potential for taxi businesses to pass on the costs 
of upgrading vehicles to consumers through higher fares. In addition, there is potential for some taxi 
companies to leave the market, leaving consumers with less choice. Hence, the nature of the risks for 
taxi drivers are similar to the risks under the CAZ charging option. However, these risks fall later, as 
taxi drivers are only required to be Euro 6 by 2023 under the NCH CAZ, but face CAZ charges from 
2020 under CAZ B. Furthermore, the overall burden may be lower under NCH CAZ as natural turnover 
from 2020 to 2023 reduces the number of vehicles that upgrade (and hence reduce costs) in response 
to the policy measure. 

As the non-charging measures are largely focused on incentivising HGV drivers, the impact on 
households is likely to be minimal. However, there is potential for HGV businesses to pass on reduced 
operating and fuel costs to consumers (achieved through savings associated with the SDC), through 
reducing the price of consumer goods in order to increase their competitiveness. However, given the 
ambition included in the modelled scenario targets, funnelling NHS trips through the SDC, the potential 
for any cost pass through to benefit Southampton residents is minimal.

Given proposals under NCH CAZ are the same as CAZ B relating to buses, the impacts will be the 
same, with concern that buses will be taken out of service for retrofit and may be more susceptible to 
breaking down, which would impact more so on service provision than cost.

NCH CAZ proposes no measures affecting coaches, hence there will be no impact on coaches or their 
users under this measure.

3.3.4 Summary assessment
Households could be affected by the policy options through several pathways; however, the impacts 
are largely dependent upon the impacts on businesses and their subsequent responses to the effects 
of the CAZ or non-charging measures. 

The impacts are likely to fall most significantly upon lower-income households or more vulnerable 
population groups, who are more reliant on public transportation and taxi services. Although most of 
impacts are negative, it is important to consider the health benefit to local households following policy 
implementation as well as the new business and employment opportunities a shift towards low-carbon 
vehicle infrastructure could bring to the city. 

Several the complementary measures, previously outlined in Section 3.2.3.1, will also benefit 
households indirectly, through providing the funding and support for businesses to invest in less 
emission vehicles. Table 28 summarises the household affordability distributional impacts, displaying 
the proportionally larger impact on households from the CAZ, in relation to the non-charging measures.  
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Table 28: Summary of household affordability distributional impacts

Scenario Summary assessment

City-wide 
CAZ B 



 There are no direct impacts on households, given cars are not included in the scope.
 There will be indirect impacts on households through costs on bus, coach and taxi 

operators being passed through.
 Buses are used proportionately more by lower income households, the young and the 

old. Taxis are used proportionately more by persons with mobility issues. Hence any 
costs passed through are likely to have a regressive impact (impacts could in part be 
mitigated where support is provided to bus and taxi operators to comply). 

 Bus impacts same as NCH CAZ but impacts on taxi operators will come sooner through 
a city-wide CAZ B, as non-compliant vehicles will face the charge from 2020. It is also 
possible that the costs will be greater.

 A city-wide CAZ B will affect HGVs more significantly, with potential knock on effects 
on employment and the prices of consumer goods.

Non-
charging 
measures



 There are no direct impacts on households, given cars are not included in the scope.
 Buses are used proportionately more by lower income households, the young and the 

old. Taxis are used proportionately more by persons with mobility issues. Hence any 
costs passed through are likely to have a regressive impact (impacts could in part be 
mitigated where support is provided to bus and taxi operators to comply). 

 There will be indirect impacts on households through costs on bus and taxi operators 
being passed through. However, coach users will not be affected. And impacts through 
taxis will be smaller and occur later

 Consumers may benefit from a reduction in the price of goods, if HGV businesses pass 
through reduction in operating costs through the DSP.

Notes: ‘-‘ means no significant or neutral effect, ‘’ denotes a small negative effect, ‘’ denotes large negative 
distributional effect
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4 Summary and conclusions
4.1 Air quality 
Distributional analysis of air quality impacts was performed relative to two characteristics: IMD and 
number of children. Alongside the Webtag quintile analysis, we also analyse several other metrics to 
try and discern whether the options will have a distributional impact.

The city-wide Class B CAZ delivers the largest reductions in NO2 concentrations, and reductions across 
all areas. However, the impacts associated with NCH CAZ are generally smaller, and some LSOAs 
show increasing concentrations. 

CAZ B delivers an air quality improvement in all LSOAs in the modelling domain. Hence, for both IMD 
and children grouping variables in the Webtag analysis, all quintiles on average see an improvement in 
air quality in terms of NO2 concentrations. Hence all areas experience equal benefit relative to their 
population.

Under NCH CAZ, eleven LSOAs experience a worsening of air pollution and the general magnitude of 
improvements is small relative to CAZ B. Hence the NCH CAZ displays a more varied impact. Relative 
to IMD, the most deprived quintile benefiting most but the least deprived also benefit disproportionately 
to their population distribution. Regarding the impact on children, areas with higher proportions of 
children (quintiles 3-5) experience greater benefits relative to the proportion of their population for the 
NCH.

It is important to note that although this analysis displays whether quintiles have a higher proportion of 
people benefiting/losing, it gives no indication of the magnitude of the effect they are experiencing. 

Reviewing the other metrics assessed, the highest average concentration reductions are felt by areas 
with a lower proportion of children under the city-wide Class B CAZ. 

Concentrations under NCH display a more mixed pattern, as quintile 1 benefits from the highest 
reduction, but air quality worsens in quintiles 2 and 3. That said, looking at a basic count of LSOAs, 
slightly more LSOAs experience an increase in concentrations in quintiles with fewer children under 
NCH CAZ.

In reference to sensitive receptors, CAZ B delivers more for vulnerable groups due to greater overall 
improvements in air quality. In contrast, the NCH CAZ delivers a more mixed scenario, with some 
receptors experiencing a minor worsening of air quality. 

In summary, CAZ B delivers greater overall improvements in air quality. However, across the metrics 
the results are mixed and do not suggest a very clear pattern of distributional impact. Even where a 
clear pattern could be observed (e.g. average concentration changes under CAZ B are higher for 
households with fewer children), it is unlikely that such results are significant.  In other words, both 
policy options are neither particularly progressive nor regressive in distributional terms. 

4.2 Impacts on businesses
Businesses could be affected by a CAZ through many different pathways. It is likely that all businesses 
located in and around the CAZ will be affected to some extent. That extent will be determined by many 
parameters, including both the location of the business but also the type of business (which in turn 
determines the likelihood of it operating vehicles, its reliance on deliveries, and potential impact on its 
supply chain). 

The impact is likely to be greatest on those who own and operate non-compliant vehicles – i.e. the 
direct effects – who will have to act to become compliant or pay the charge. All actions businesses can 
take to respond to the CAZ will place costs on the affected businesses, hence the over-arching impacts 
of a charging scheme are likely to be negative (although the impacts for some businesses will be 
positive and it is worth noting that issues posed by the CAZ to achieve compliance may not simply be 
financial).

Under a CAZ B, there will be direct impacts on:

1. HGV operators - which encompass a wide range of business types and sizes, serving a 
wider range of end-customers. 
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2. Coach operators - There is limited data available on coaches operating in and around 
Southampton, but operators range from those serving regular local routes (e.g. school 
buses), large national firms serving regular but less frequent inter-city routes (e.g. 
National Express) or one-off coaches serving visitor attractions or events.

3. Taxi drivers – who are unlike other businesses in their ownership structure, as they tend 
to be owned/operated by single drivers. 

Other businesses may be significantly affected by the CAZ, even where they do not directly operate 
non-compliant vehicles. These could come from a wide range of sectors but are most commonly 
affected indirectly through the impacts on of HGVs. In addition, there will also be impacts on SCC who 
own and operate their own refuse fleet, of which several vehicles are anticipated to be non-compliant 
in 2020.

Smaller operators (who tend to be greater in number, but operate fewer vehicles) are likely to face 
greater costs given they tend to:

 operate older fleets
 undertake a greater proportion of trips in CAZ
 upgrade vehicles less often.
 do not have large fleets which can be redistributed, reducing the response options available 

to them
 are likely to have smaller cash reserves to fund upgrades 
 have smaller operations over which costs can be spread
 may also find it more difficult to access capital, or may face higher borrowing charges
 serve repeat rather than one-off customers (e.g. coaches).

Further, any knock-on effects from smaller firms are likely to be greater given they tend to be more 
locally based: they have small fleets operating in a defined geographic area.

In the case of Southampton, it is also important to note that there will be knock-on effects for businesses 
on the Isle of White which depend on freight services through the port. 

Southampton is intrinsically distinct from other cities due to the location of the Port, which possesses a 
strong influence on the local economy, tourism and transportation more broadly. Ricardo Energy & 
Environment conducted a complementary socio-economic assessment of the potential impacts of a 
charging CAZ on the port and its operators. This concluded that a charging CAZ presents a negative 
risk and the adverse effects of the CAZ could either be in the form of direct or indirect impacts. The key 
risk is that economic activity will shift away from the Port. For many businesses, there are alternative 
ports that could be considered. Any additional costs associated with operating through the Port of 
Southampton will inherently lead alternatives to become more attractive. At this stage it is not possible 
to say with certainty whether operations and economic activity will shift away from Southampton. If this 
were to happen then there will be consequent negative impacts on employment and economic activity 
on the port and its related businesses. Although the effects of the CAZ may only last a few years (given 
turnover of the vehicle fleet), once business is lost it may be difficult to attract it back. Ultimately, the 
response of port businesses and their downstream customers to the CAZ, and whether to shift away 
from Southampton, will result from comparing the costs of the different options available to each 
business and the benefits of staying at Southampton.

Where the CAZ places a cost on businesses, there is an inherent risk as to whether the business can 
‘afford’ these costs. If a firm cannot pass through costs or internalise them, a business may:  

 Cancel trip / activity (but carry on other unaffected operations) – with potential subsequent 
impacts on economic activity in Southampton (and potentially jobs)

 Go out of business altogether – impacting on jobs and activity in Southampton 
 Shift locations outside CAZ – potentially impact on jobs and ‘local’ economic activity, if shift is 

far enough.

The response of businesses to the CAZ, and the risk to whether they can ‘afford’ the costs could have 
subsequent impacts on employment and economic activity in the local area. Analysis suggests that 
some affected operators would have some ability to pass through or internalise costs, namely national 
coach operators, as they could spread costs across wider business activities. However, several 
operators could struggle to afford additional costs, including HGV operators, more local coach services 
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and taxi drivers. These effects will be greater under the CAZ B relative to NCH CAZ option (Scaling 
with the size of the direct impacts).

Although the key impacts of a charging zone are anticipated to be negative, there will be some mitigating 
influences. The key impact of the CAZ is to bring vehicle upgrades forward. As such, the baseline is 
anticipated to ‘catch-up’ with the CAZ at some point, increasing the potential for more firms to internalise 
costs. For larger firms, it is worth emphasising that risks are lessened by the ability to redistribute fleets 
between different geographical areas. In the longer-term, balancing forces in the economy will limit the 
knock-on effects and potentially mitigate some of the short-term impacts. Therefore, there will be shorter 
and longer-term impacts, and the latter will depend on how Southampton’s economy adjusts to the 
structural changes. 

In summary, all options are likely to have an impact on businesses:

 Under CAZ B the adverse impacts are expected to be largest as the scheme will affect a much 
broader range of vehicles, vehicle types and hence businesses. 

 NCH CAZ will still levy costs – e.g. on port to install and operate shore-side power, on HGV 
operators affected by a port booking scheme, and on taxi drivers. That said, several non-
charging measures could bring significant cost-savings to businesses if implemented 
successfully – e.g. driver and opex savings through DSPs, and fuel savings from shore-side 
power. 

 Under both options, bus operators face concerns over retrofitting and the potential of higher 
operating costs and cancellation of services due to taking buses out of operation.

4.3 Impacts on households 
Households could be affected by the policy options through several pathways; however, the impacts 
are largely dependent upon the impacts on businesses and their subsequent responses to the effects 
of the CAZ or non-charging measures. Under either option, there are no direct impacts on households, 
given cars are not included in the scope.

Any indirect impacts are likely to fall most significantly upon lower-income households or more 
vulnerable population groups, who are more reliant on public transportation and taxi services. Although 
the majority of impacts are potentially negative, it is important to consider the health benefit to local 
households following policy implementation as well as the new business and employment opportunities 
a shift towards low-carbon vehicle infrastructure could bring to the city. 

In terms of the options, CAZ B will have a greater impact on households’ affordability risk than the NCH 
CAZ, given:

 There will be indirect impacts on households through costs on coach operators being passed 
through.

 Taxis are used proportionately more by persons with mobility issues. Hence any costs passed 
through are likely to have a regressive impact (impacts could in part be mitigated where support 
is provided to bus and taxi operators to comply). Both options will affect taxi operators but 
impacts on taxi operators will come sooner through a city-wide CAZ B, as non-compliant 
vehicles will face the charge from 2020. It is also possible that the costs will be greater.

 A city-wide CAZ B will affect HGVs more significantly, with potential knock on effects on 
employment and the prices of consumer goods.

Under both options, there may be impacts through retrofit of buses – bus companies are concerned 
around reliability issues and interruptions to services due to the retrofit. Buses are used proportionately 
more by lower income households, the young and the old.

4.4 Summary distributional assessment table
In summary:

 Neither option will have a significant distributional pattern to its impacts on air quality

 CAZ B will have a much greater impact on business affordability
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o It places a direct cost on HGV, bus and coach operators (although SCC have been 
successful in securing CBTF funding for local buses) and taxi drivers, and indirect 
impacts for connected businesses

o Smaller coach and HGV operators are likely to face greater risk under CAZ B

o In addition, CAZ B presents a negative risk to the port and its operators. The key risk 
is that economic activity will shift away from the Port. For many businesses, there are 
alternative ports that could be considered, and any additional costs associated with 
operating through the Port of Southampton will inherently lead alternatives to become 
more attractive

 Under both options bus operators face concerns over retrofitting and the potential of higher 
operating costs and cancellation of services due to taking buses out of operation. In addition, 
under CAZ B those entering the city to use the service depot will be affected

 Neither option will have any direct impacts on households, given cars are not included in the 
scope of the options. That said, CAZ B will place a greater indirect burden on household 
affordability. In particular, impacts on taxis drivers are likely to be greater (who are amongst 
lowest earning households in society) and CAZ B will also capture coaches, which may be used 
by vulnerable groups. Also, there is potential for a greater knock-on impact to employment in 
Southampton as more HGVs (and hence HGV operators and linked businesses) are affected 
by a city-wide charging scheme

Table 29 – Summary distributional assessment

Scenario Air quality Business Affordability Household affordability

City-wide CAZ B -  

Non-charging 
measures -  

Notes: ‘-‘ means no significant or neutral effect, ‘’ denotes a small negative effect, ‘’ denotes large negative 
distributional effect
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Appendices
Appendix 1 Summary assessment of initial shortlist
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Appendix 1 – Summary assessment of initial 
shortlist

Methodology notes
The CBA of the initial shortlist and supporting evidence ranked Option 1a as the most preferred option, 
followed by Option 1. As such these options have been taken forward for more detailed distributional 
analysis. A third option (option 3) has been included to allow the comparison of impacts between 
charging and fully non-charging CAZ options. However, given availability of underlying data inputs into 
the distributional analysis, Option 3 can only be assessed in a lighter-touch, qualitative way for a 
selection of impacts.

The distributional analysis will only include limited analysis of accessibility impacts. After considering 
the detailed description of these impacts in the JAQU and supporting Webtag guidance, it is our 
perception that:

 The key impact of CAZ options will be financial, rather than placing physical barriers to travel. 
Hence the majority of the impacts will be explored as part of affordability analysis

 There are no proposed changes to public transport provision (other than to upgrade vehicles), 
hence there will be no impacts along the lines of those described in Webtag

 Given the predominant response to CAZ is to upgrade or pay charge, and there is low ‘cancel 
journey’, there is likely to low impact on general service provision through changes in demand

 The only additional accessibility impact (on top of those captured by affordability analysis) may 
be on travel time to particular amenities through congestion impacts.

Air quality 
All CAZ options assessed in this analysis (Option 1, Option 1a and Option 3) deliver a reduction in NO2 
concentrations. The results are very similar for Option 1 and Option 1a and therefore it is difficult to 
differentiate between the two options. The impacts associated with Option 3 are generally smaller. 

Both Option 1 and 1a deliver an air quality improvement in almost all LSOAs in the modelling domain, 
only a small number (4) LSOAs do not experience a change in air quality. For Option 3 there are five 
LSOAs with no change in air quality.  On the other hand, none of the options are associated with a 
worsening of air quality in any LSOA.  Hence, for both IMD and children grouping variables, all quintiles 
on average see an improvement in air quality improved in terms of NO2 concentrations with the 
implementation of a CAZ, regardless of the scenario. As such the WebTag quintile analysis suggests 
no variance in distributional impact between the CAZ options (in part as this analysis does not account 
for the size of impact felt by each quintile – if an LSOA sees any reduction in air pollution then all 
residents are counted as ‘winners’).

Looking more directly at the size of reductions, the average reduction in concentrations is fairly even 
across the IMD quintiles. Although the number of people benefitting from reductions in concentrations 
is highest for the least deprived quintile, this simply reflects the greater number of people falling into 
this quintile in Southampton (quintiles are defined relative to national income scale). Therefore, the 
results are mixed and do not suggest a very clear pattern of distributional impact. In other words, the 
policy is neither particularly progressive nor regressive in distributional terms. 

Similarly, the results are also mixed for the quintile distribution for “Under 16”, the stronger decreases 
in NO2 concentrations are observed for quintiles 1 and 2, namely the LSOAs with the lowest proportion 
of “Under 16” inhabitants in the population. 

That said, areas with higher proportion of disabilities and non-white population experience a greater 
reduction in NO2 concentrations and therefore for these categories the impact is progressive. Further, 
all scenarios achieve reasonable concentration reductions at all sensitive receptors. 

Impacts on businesses
Businesses could be affected by a CAZ through many different pathways. It is likely that all businesses 
located in and around the CAZ will be affected to some extent. That extent will be determined by many 
parameters, including both the location of the business but also the type of business (which in turn 
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determines the likelihood of it operating vehicles, its reliance on deliveries, and potential impact on its 
supply chain). 

The impact is likely to be greatest on those who own and operate non-compliant vehicles – i.e. the 
direct effects – who will have to act to become compliant or pay the charge. All actions businesses can 
take to respond to the CAZ will place costs of the affected businesses, hence the over-arching impacts 
of a charging scheme are likely to be negative (although the impacts for some businesses will be 
positive and it is worth noting that issues posed by the CAZ to achieve compliance may not simply be 
financial).

Under a CAZ B, there will be direct impacts on:

1. HGV operators - encompass a wide range of business types and sizes, serving a wider range of 
end-customers. 

2. Coach operators - There is limited data available on coaches operating in and around 
Southampton, but operators range from those serving regular local routes (e.g. school buses), 
large national firms serving regular but less frequent inter-city routes (e.g. National Express) or 
one-off coaches serving visitor attractions or events.

3. Taxi drivers – who are unlike other businesses in their ownership structure, as they tend to be 
owned/operated by single driver. 

Southampton have been successful in securing CBTF funding minimising the impact on local buses.

Other businesses may be significantly affected by the CAZ, even where they do not directly operate 
non-compliant vehicles. These could come from a wide range of sectors but are most commonly 
affected indirectly through the impacts on of HGVs. In addition, there will also be impacts on SCC who 
own and operate their own refuse fleet, of which several vehicles are anticipated to be non-compliant 
in 2020.

Smaller operators (who tend to be greater in number, but operate fewer vehicles) are likely to face 
greater costs given they tend to:

 operate older fleets
 undertake a greater proportion of trips in CAZ
 upgrade vehicles less often.
 do not have large fleets which can be redistributed, reducing the response options available 

to them
 are likely to have smaller cash reserves to fund upgrades 
 have smaller operations over which costs can be spread
 may also find it more difficult to access capital, or may face higher borrowing charges
 serve repeat rather than one-off customers (e.g. coaches).

Further, any knock-on effects from smaller firms are likely to be greater given they tend to be more 
locally based: they have small fleets operating in a defined geographic area.

In the case of Southampton, it is also important to note that there will be knock-on effects for businesses 
on the Isle of White which depend on freight services through the port. 

Where the CAZ places a cost on businesses, there is an inherent risk as to whether the business can 
‘afford’ these costs. If a firm cannot pass through costs or internalise them, a business may:  

 Cancel trip / activity (but carry on other unaffected operations) – with potential subsequent 
impacts on economic activity in Southampton (and potentially jobs)

 Go out of business altogether – impacting on jobs and activity in Southampton 
 Shift locations outside CAZ – potentially impact on jobs and ‘local’ economic activity, if shift is 

far enough.

All these responses could have subsequent impacts on employment and economic activity in the local 
area.

Analysis suggests that some affected operators would have some ability to pass through or internalise 
costs, namely national coach operators (could spread costs across wider business activities). However, 
several operators could struggle to afford additional costs: HGV operators exist in a highly competitive 
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market with very narrow margins, limiting the ability to pass through or internalise costs (in particular for 
smaller operators who are unable to spread costs across business activities). Smaller, more local coach 
services may struggle to pass on costs to a smaller cohort of frequent travellers and costs for taxi drivers 
will directly hit the take-home income of a cohort who tend to be lower on the income distribution. 
Affordability risk is therefore expected to be highest for smaller, local HGV and coach operators and 
taxi drivers. 

Although the key impacts are anticipated to be negative, there will be some mitigating factors:

 the baseline is anticipated to ‘catch-up’ with the CAZ at some point, increasing the potential 
that more firms can internalise costs for a short period. 

 larger firms can redistribute fleets between different geographical areas. 

 longer-term balancing forces in the economy will limit the knock-on effects and potentially 
mitigate some of the short-term impacts. 

Under Option 3, i.e. the non-charging measures also has on impact on affordability of businesses, many 
of which could be positive. If implemented successfully the sustainable distribution centre, 24-hour 
delivery, port booking system and fleet recognition schemes can in turn bring significant savings to the 
vehicle operators, again demonstrated in the economic model. 

In summary, all options are likely to have an impact on businesses:

 Under Option 1 the adverse impacts are expected to be largest as the scope of the charging 
CAZ is largest. 

 Under Option 1a the charging CAZ only affects the HGVs, and hence will still place a great 
burden on the operators of these vehicles. However, taxis and buses are expected to upgrade 
vehicles through incentives schemes which are less stringent compared to the CAZ. 

 Option 3 will still levy costs on some HGV operators who upgrade to take advantage of the port 
booking system and 24-hour delivery (although fewer are anticipated to upgrade relative to the 
other options). That said, several non-charging measures could bring significant cost-savings 
to businesses if implemented successfully. 

Impacts on households 
Affordability 
There are not expected to be any significant impacts on household affordability through the CAZ options 
proposed. This is because SCC is not considering CAZ D and because SCC has successfully secured 
CBTF funding to retrofit buses, limiting the potential for indirect impacts through costs passed through. 
The options may still have some indirect effects through costs passed through by taxi operators.

To the extent that taxis do pass on any additional costs to consumers, there may be a disproportionate 
impact on poorer households: Taxis are often relied upon by disabled persons who are unable to drive, 
and hence also could face a disproportionate share of any costs passed through. 

These indirect impacts are expected under Option 1 where taxis would face the CAZ charge and 
potentially also impacting those households who use taxis (with the potential for impacts being greatest 
under option 1 with the larger CAZ area).  Even though SCC is also considering providing incentives 
for taxi companies to upgrade, it is unlikely that the support would extend to the whole fleet. Therefore, 
some vehicles would face charges with possible knock-on effects to households. These adverse 
impacts are expected to be much smaller compared to the scenario without the incentives.  

There will be no impact on taxis under Option 1a and 3, given taxis are not included in charging schemes 
and are incentivised to upgrade through non-charging incentives.

Traffic impacts
The analysis of Option 1a suggests that there are some impacts on traffic associated with the CAZ, 
which will affect noise and accidents. These impacts are expected to be relatively small however. 

The traffic modelling undertaken for Option 1a suggests that the number of links with significant changes 
in traffic measured as changes in the number of journeys are small in comparison to the total number 
of road links, only around one percent. Further motorways were not excluded in this analysis, for which 
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the impact on risk of noise and accidents would be smaller relative to an urban road link. In addition, 
the analysis could not confirm any discernible distributional impact; this is also due to the small sample 
size. 

Option 1 is likely to have a slightly larger impact compared to option 1a, but the distribution of these 
impacts depends on the routes and behaviour of the coaches for which there is very little data. 
Regarding Option 3, the nature of the impacts is different and focus on HGVs and their key routes. 
Reduction in traffic and therefore accidents could be significant but on the other hand, there could be 
increase in noise associated with night-time deliveries. 

Accessibility 
The traffic modelling undertaken for Option 1a suggests that changes in accessibility measured as 
changes in travel time are marginal. The vast majority of the LSOAs experience changes that are less 
than a second. Option 1 is expected to deliver slightly larger impacts because of coaches and also taxis 
(not covered by the taxi incentive scheme) will be affected and may choose to cancel/avoid the zone. 
But in general, the impacts are expected to be broadly similar to Option 1a. 

Regarding Option 3 the nature of impacts are different because the Option focuses on non-charging 
measures. If the measures are implemented successfully the impacts of HGV could significantly reduce 
congestion on key HGV links. Therefore, a reduction in HGVs traffic is expected to deliver largest 
accessibility benefits to those households that use these links the most.   
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Data Protection Impact Assessment
What is a Data Protection Impact Assessment?

A Data Protection Impact Assessment (“DPIA”) is a process that assists organisations in 
identifying and minimising the privacy risks of new projects or policies. Projects of all sizes 
could impact on personal data.

The DPIA will help to ensure that potential problems are identified at an early stage, when 
addressing them will often be simpler and less costly.

Conducting a DPIA should benefit the Council by producing better policies and systems, and 
improving the relationship with individuals.

Why should I carry out a DPIA?

Carrying out an effective DPIA should benefit the people affected by a project and also the 
organisation carrying out the project.

Not only is it a legal requirement in some cases, it is often the most effective way to 
demonstrate to the Information Commissioner’s Officer how personal data processing 
complies with data protection legislation.

A project which has been subject to a DPIA should be less privacy intrusive and therefore less 
likely to affect individuals in a negative way.

A DPIA should improve transparency and make it easier for individuals to understand how 
and why their information is being used.

When should I carry out a DPIA?

The core principles of DPIA can be applied to any project that involves the use of personal 
data, or to any other activity that could have an impact on the privacy of individuals.

Answering the screening questions in Step 1 of this document should help you identify the 
need for a DPIA at an early stage of your project, which can then be built into your project 
management or other business process.
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Who should carry out a DPIA?

Responsibility for conducting a DPIA should be placed at senior manager level. A DPIA has 
strategic significance and direct responsibility for the DPIA must, therefore, be assumed by a 
senior manager.

The senior manager should ensure effective management of the privacy impacts arising from 
the project, and avoid expensive re-work and retro-fitting of features by discovering issues 
early.

A senior manager can delegate responsibilities for conducting a DPIA to three alternatives:

a) An appointment within the overall project team;
b) Someone who is outside the project; or
c) An external consultant.

Each of these alternatives has its own advantages and disadvantages, and careful 
consideration should be given on each project as to who would be best-placed for carrying 
out the DPIA.

How do I carry out a DPIA?

Working through each section of this document will guide you through the DPIA process.

The requirement for a DPIA will be identified by answering the questions in Step 1. If a 
requirement has been identified, you should complete all the remaining sections in order.

After Step 5, the Information Lawyer (Data Protection Officer) will review the DPIA within 14 
days of receipt, and complete the rest of the assessment within 28 days. The DPO will identify 
any privacy risks, and proposed measures to address them.

These measures must then be agreed by the project lead, Information Asset Owner or 
Administrator, and, in some cases, the Senior Information Risk Owner.

Advice can be found at the beginning of each section, but if further information or assistance 
is required, please contact the Information Lawyer (Data Protection Officer) on 023 8083 2676 
or at information@southampton.gov.uk.

Data Protection Impact Assessment
Version 3.0 Approved by Data Protection Officer
Date last 
amended

2nd November 2018 Approval 
date

2nd November 2018

Lead officer Chris Thornton, Information Lawyer (Data 
Protection Officer) 

Review date 2nd November 2019

Contact information@southampton.gov.uk Effective date 2nd November 2019

Page 886

mailto:information@southampton.gov.uk
mailto:information@southampton.gov.uk


3

Project Details

Name of Project

Low Emission Taxi Incentive Scheme 

Brief Summary of Project

SCC will offer cash incentives for operators of older, more polluting taxis, to upgrade to 
cleaner vehicles. The scheme has been awarded £254k funding from Defra and SCC are 
seeking to extend the funding further through the Governments Implementation Fund or 
Clean Air Fund. 

Estimated Completion Date

Q1 2021

Name of Project Lead

Steve Guppy 

Details of Person Conducting DPIA

Name

Steve Guppy 

Position

Scientific Service – Service Manager

Contact Email Address

steve.guppy@southampton.gov.uk 
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Step 1: Identify the need for a DPIA

Does your project involve… (tick all that apply)

☒ The collection of new information about individuals

☐ Compelling individuals to provide information about themselves

☐ The disclosure of information about individuals to organisations or people who have 
not previously had routine access to the information

☐ The use of existing information about individuals for a purpose it is not currently used 
for, or in a way it is not currently used

☐ Contacting individuals in ways which they may find intrusive

☐ Making changes to the way personal information is obtained, recorded, transmitted, 
deleted, or held

☐ The use of profiling, automated decision-making, or special category data1 to make 
significant decisions about people (e.g. their access to a service, opportunity, or 
benefit).

☐ The processing of special category data1 or criminal offence data on a large scale.

☐ Systematically monitoring a publicly accessible place on a large scale.

☐ The use of new technologies.

☐ Carrying out profiling on a large scale.

☐ Processing biometric or genetic data.

☐ Combining, comparing, or matching data from multiple sources.

☐ Processing personal data without providing a privacy notice directly to the individual.

☐ Processing personal data in a way which involves tracking individuals’ online or offline 
location or behaviour.

☐ Processing children’s personal data for profiling or automated decision-making or for 
marketing purposes, or offer online services directly to them.

☐ Processing personal data which could result in a risk of physical harm in the event of a 
security breach.

1 personal data revealing racial or ethnic origin, political opinions, religious or philosophical beliefs, or trade 
union membership, and the processing of genetic data, biometric data for the purpose of uniquely identifying 
a natural person, data concerning health or data concerning a natural person’s sex life or sexual orientation
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If you answered “yes” to any of these, please proceed to Step 2.

If none of these apply, please tick the below box, and return the form to the Information 
Lawyer (Data Protection Officer) at information@southampton.gov.uk

☐ None of the screening statements in Step 1 of this document apply to the project, and 
I have determined that it is not necessary to conduct a Data Protection Impact 
Assessment
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Step 2: Describe the processing

The nature of the processing

How will you collect data?

The data will be collected using an application form.

How will you use the data?

The data will be used to determine whether an applicant is eligible for the scheme and 
then to issue a conditional grant offer and cheque if successful. 

How will you store the data?

The data is stored on the councils drive for scientific services. Paper applications are 
stored in the licensing office.

How will you delete the data?

Paper copies containing personal information are disposed of through the confidential 
waste bins.  All electronic data will be deleted following the retention period from the SCC 
corporate files. 

What is the source of the data?

The applicants will fill out an application form. 

Will you be sharing data with anyone?

SCC Licensing Team and Defra will receive anonymized information on number of scheme 
uptake and vehicle types only. 

Describe the scope of the processing

What is the nature of the data?

INFO: Detail the type of personal data being processed. List any fields that will be processed 
(e.g. name, address, data of birth, NHS number, video images)

Name, address, current licensed taxi plate number, current licensed taxi registration 
number, replacement vehicle details (registration number or vehicle make and model), 
approximate cost of new vehicle, engine standard of vehicles (euro standards). 
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Does it include special category or criminal offence data?

INFO: “Special category” data includes personal data revealing racial or ethnic origin, 
political opinions, religious or philosophical beliefs, or trade union membership, and the 
processing of genetic data, biometric data for the purpose of uniquely identifying a natural 
person, data concerning health or data concerning a natural person’s sex life or sexual 
orientation.

No

How much data will you be collecting and using?

All data collected will be used. The approximate data collected will be from 200-250 taxi 
drivers. All application forms received will be used to determine the applicant’s eligibility 
for the scheme. Where the applicant is not eligible for the scheme, the application forms 
will be disposed of via the confidential waste bins and any electronic copies deleted. Data 
where applicants are successful the data will be retained and stored in SCC file for the 
retention period (see “How long will you keep data” below). 

How often will the data be collected and used?

Data is collected on application. It is used once to assess the application, again to issue a 
conditional grant offer and finally to issue a cheque. The data will be reviewed annually 
for three years as the requirement of the grant is that the vehicle remains licensed for 
three years. 

How long will you keep it?

The data will be reviewed annually for three years as the requirement of the grant is that 
the vehicle remains licensed for three years. The data will be retained for one year after 
the three year period which is required for this monitoring and checking period for the 
grant. The data will then be deleted. 

How many individuals are affected?

200 – 250 taxi drivers could use the scheme to upgrade their vehicles. 

What geographical area does it cover?

Southampton 

Describe the context of the processing 

What is the nature of your relationship with the individuals?

INFO: Detail who the data subjects will be (e.g. residents, carers, pupils, staff, professionals)

Taxi drivers licensed by Southampton City Council

How much control will they have over their data?
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The application form will allow applicants to provide or omit information they provide. 
The details of grant must be retained for three years to ensure the vehicle has remained 
licensed. 

Would they reasonably expect the Council to use their data in this way?

Yes it is clear on the conditional grant offer that the vehicle must be relicensed for three 
years and that the information provided on the application form will be used to evaluate 
their eligibility for the scheme. 

Do they include children or other vulnerable groups?

No

Are you aware of any prior concerns over this type of processing or security flaws?

No

Is the processing novel in any way?

INFO: Does it involve any innovative or new technology, or is the processing unique or 
unusual?

No

What is the current state of technology in this area?

Advanced/Standard (paper applications and word processing)

Are there any current issues of public concern that should be considered?

No

Describe the purposes of the processing 

What do you want to achieve?

Establish eligibility for the low emission taxi incentive scheme and monitor successful 
applicants vehicles to ensure they remain licensed. 

What is the intended effect on individuals?

Upgrade their vehicles to newer, less polluting vehicles through a cash incentive. 

What are the benefits of the processing – for the Council, and more broadly?

Air quality and wider environmental benefits. Incentivizing a modern taxi fleet in 
Southampton. 
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Step 3: Consultation process

Consider how to consult with relevant stakeholders 

Describe when and how you will seek individuals’ views – or justify why it’s not 
appropriate to do so

A survey for the low emission taxi incentive scheme was run in August 2016.

Who else do you need to involve within your organisation?

INFO: e.g. IT services, records management

Southampton Licensing team, administrate the applications and screen applications. 

Do you need to ask your processors to assist?

INFO: processors are third parties who will process the personal data on our behalf

No

Do you plan to consult information security experts, or any other experts?

No

Step 4: Assess necessity and proportionality

Describe compliance and proportionality measures 

What is your lawful basis for processing? Please choose one of the following…

☒ The data subject has given consent

☐ The processing is necessary for the performance of a contract to which the data 
subject is party or in order to take steps at the request of the data subject prior to 
entering into a contract

☐ The processing is necessary for compliance with a legal obligation to which the Council 
is subject

☐ The processing is necessary for the performance of a task carried out in the public 
interest or in the exercise of official authority vested in the Council

☐ The processing is necessary for the purposes of the legitimate interests pursued by the 
Council or by a third party

Does the processing actually achieve your purpose?
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Yes, without the processing it would not be possible to determine whether a vehicle is 
eligible for the scheme and therefore not possible to issue the cash incentive. 

Is there another way to achieve the same outcome?

No

How will you prevent function creep?

INFO: Function creep is where data collected for one purpose is used for another purpose 
over time.

Data will only be used for the purposes of the licensing incentive scheme.  

How will you ensure data quality and data minimisation?

INFO: We should only use the minimum amount of personal data possible to achieve the 
purpose of the processing.

Application form is developed in accordance with SCC’s form creation template. 

What information will you give individuals about the processing?

Information regarding how the data is used will be presented on the application form.

How will you help to support their rights?

INFO: Data subject’s rights include the right to access, rectify, erase, port, and restrict their 
data.

A point of contact is established for queries and requests regarding the scheme including 
data collection and processing. 

What measures do you take to ensure processors comply with the GDPR, and assist the 
Council in supporting individuals in exercising their rights?

The application form links to the Councils GDPR policy. 

How do you safeguard any international transfers of personal data?

No data is transferred internationally. 

Step 5: Send DPIA Form to the Data Protection Officer

After completing this part of the form, please send the document to the Information Lawyer 
(Data Protection Officer) at information@southampton.gov.uk

The DPO will review the information provided, and identify and assess the privacy risks.
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Step 6: Identify and assess risks (DPO to complete)

Describe source of risk and nature of potential impact 
on individuals. Include associated compliance and 
corporate risks as necessary. 

Likelihood 
of harm

Severity of 
harm

Overall 
risk 

1. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

2. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

3. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

4. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

5. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

6. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high
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Step 7: Identify measures to reduce risk (DPO to complete)

Identify additional measures you could take to reduce or eliminate risks identified as 
medium or high risk in step 5

Risk Options to reduce or eliminate risk Effect on 
risk

Residual 
risk

1. Eliminated

Reduced

Accepted

Low

Medium

High

2. Eliminated

Reduced

Accepted

Low

Medium

High

3. Eliminated

Reduced

Accepted

Low

Medium

High

4. Eliminated

Reduced

Accepted

Low

Medium

High

5. Eliminated

Reduced

Accepted

Low

Medium

High

6. Eliminated

Reduced

Accepted

Low

Medium

High

Comments from the Data Protection Officer

Comments from the Senior Records Officer
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Step 8: Sign off

Item Date Notes

DPO reviewed DPIA and 
provided advice on:

DPO should advise on compliance, 
step 7 measures and whether 
processing can proceed

Senior Records Officer 
reviewed DPIA on:

SRO should advise on records 
management matters

Measures approved by 
Project Manager on:

Integrate actions back into project 
plan, with date and responsibility for 
completion

Comments from 
Project Manager:

Residual risks approved by 
Information Asset Owner / 
Administrator on:

Comments from IAO / 
IAA:

Residual high risks 
approved by the Senior 
Information Risk Owner 
on:

If accepting any residual high risk, 
consult the ICO before going ahead

Comments from SIRO:

Page 897



This page is intentionally left blank



1

Data Protection Impact Assessment
What is a Data Protection Impact Assessment?

A Data Protection Impact Assessment (“DPIA”) is a process that assists organisations in 
identifying and minimising the privacy risks of new projects or policies. Projects of all sizes 
could impact on personal data.

The DPIA will help to ensure that potential problems are identified at an early stage, when 
addressing them will often be simpler and less costly.

Conducting a DPIA should benefit the Council by producing better policies and systems, and 
improving the relationship with individuals.

Why should I carry out a DPIA?

Carrying out an effective DPIA should benefit the people affected by a project and also the 
organisation carrying out the project.

Not only is it a legal requirement in some cases, it is often the most effective way to 
demonstrate to the Information Commissioner’s Officer how personal data processing 
complies with data protection legislation.

A project which has been subject to a DPIA should be less privacy intrusive and therefore less 
likely to affect individuals in a negative way.

A DPIA should improve transparency and make it easier for individuals to understand how 
and why their information is being used.

When should I carry out a DPIA?

The core principles of DPIA can be applied to any project that involves the use of personal 
data, or to any other activity that could have an impact on the privacy of individuals.

Answering the screening questions in Step 1 of this document should help you identify the 
need for a DPIA at an early stage of your project, which can then be built into your project 
management or other business process.
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Who should carry out a DPIA?

Responsibility for conducting a DPIA should be placed at senior manager level. A DPIA has 
strategic significance and direct responsibility for the DPIA must, therefore, be assumed by a 
senior manager.

The senior manager should ensure effective management of the privacy impacts arising from 
the project, and avoid expensive re-work and retro-fitting of features by discovering issues 
early.

A senior manager can delegate responsibilities for conducting a DPIA to three alternatives:

a) An appointment within the overall project team;
b) Someone who is outside the project; or
c) An external consultant.

Each of these alternatives has its own advantages and disadvantages, and careful 
consideration should be given on each project as to who would be best-placed for carrying 
out the DPIA.

How do I carry out a DPIA?

Working through each section of this document will guide you through the DPIA process.

The requirement for a DPIA will be identified by answering the questions in Step 1. If a 
requirement has been identified, you should complete all the remaining sections in order.

After Step 5, the Information Lawyer (Data Protection Officer) will review the DPIA within 14 
days of receipt, and complete the rest of the assessment within 28 days. The DPO will identify 
any privacy risks, and proposed measures to address them.

These measures must then be agreed by the project lead, Information Asset Owner or 
Administrator, and, in some cases, the Senior Information Risk Owner.

Advice can be found at the beginning of each section, but if further information or assistance 
is required, please contact the Information Lawyer (Data Protection Officer) on 023 8083 2676 
or at information@southampton.gov.uk.

Data Protection Impact Assessment
Version 3.0 Approved by Data Protection Officer
Date last 
amended

2nd November 2018 Approval 
date

2nd November 2018

Lead officer Chris Thornton, Information Lawyer (Data 
Protection Officer) 

Review date 2nd November 2019

Contact information@southampton.gov.uk Effective date 2nd November 2019
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Project Details

Name of Project

EV Charge Point - Southampton Local Plan for EU Nitrogen Dioxide Compliance Within the 
Shortest Possible Time

Brief Summary of Project

Southampton City Council were directed by government to undertake an assessment of air 
quality in the city, and produce a business case for a Plan to comply with the EU AAQD for 
NO2 in the shortest possible time which will be submitted to the Secretary of State for 
Environment for approval and subsequent funding. The business case has identified 
measures that pending decision from Cabinet on 22nd January 2019 and subsequent 
approval by the Secretary of State, will be implemented in 2019 to improve air quality.

As part of this plan it is proposed to install 2 electric vehicle charge points. This will be 
undertaken as part of a wider programme of EV installs underway by SCC (electric vehicle 
action plan). No new personal information will be collected. The data controller for the 
charge points will be a third party EV charge point back office operator.  

Estimated Completion Date

Q4 2019/20

Name of Project Lead

Steve Guppy 

Details of Person Conducting DPIA

Name

Steve Guppy 

Position

Scientific Service – Service Manager

Contact Email Address

steve.guppy@southampton.gov.uk 
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Step 1: Identify the need for a DPIA

Does your project involve… (tick all that apply)

☐ The collection of new information about individuals

☐ Compelling individuals to provide information about themselves

☐ The disclosure of information about individuals to organisations or people who have 
not previously had routine access to the information

☐ The use of existing information about individuals for a purpose it is not currently used 
for, or in a way it is not currently used

☐ Contacting individuals in ways which they may find intrusive

☐ Making changes to the way personal information is obtained, recorded, transmitted, 
deleted, or held

☐ The use of profiling, automated decision-making, or special category data1 to make 
significant decisions about people (e.g. their access to a service, opportunity, or 
benefit).

☐ The processing of special category data1 or criminal offence data on a large scale.

☐ Systematically monitoring a publicly accessible place on a large scale.

☐ The use of new technologies.

☐ Carrying out profiling on a large scale.

☐ Processing biometric or genetic data.

☐ Combining, comparing, or matching data from multiple sources.

☐ Processing personal data without providing a privacy notice directly to the individual.

☐ Processing personal data in a way which involves tracking individuals’ online or offline 
location or behaviour.

☐ Processing children’s personal data for profiling or automated decision-making or for 
marketing purposes, or offer online services directly to them.

☐ Processing personal data which could result in a risk of physical harm in the event of a 
security breach.

1 personal data revealing racial or ethnic origin, political opinions, religious or philosophical beliefs, or trade 
union membership, and the processing of genetic data, biometric data for the purpose of uniquely identifying 
a natural person, data concerning health or data concerning a natural person’s sex life or sexual orientation

Page 902



5

If you answered “yes” to any of these, please proceed to Step 2.

If none of these apply, please tick the below box, and return the form to the Information 
Lawyer (Data Protection Officer) at information@southampton.gov.uk

☒ None of the screening statements in Step 1 of this document apply to the project, and 
I have determined that it is not necessary to conduct a Data Protection Impact 
Assessment
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Step 2: Describe the processing

The nature of the processing

How will you collect data?

How will you use the data?

How will you store the data?

How will you delete the data?

What is the source of the data?

Will you be sharing data with anyone?

Describe the scope of the processing

What is the nature of the data?

INFO: Detail the type of personal data being processed. List any fields that will be processed 
(e.g. name, address, data of birth, NHS number, video images)

Does it include special category or criminal offence data?

INFO: “Special category” data includes personal data revealing racial or ethnic origin, 
political opinions, religious or philosophical beliefs, or trade union membership, and the 
processing of genetic data, biometric data for the purpose of uniquely identifying a natural 
person, data concerning health or data concerning a natural person’s sex life or sexual 
orientation.

How much data will you be collecting and using?
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How often will the data be collected and used?

How long will you keep it?

How many individuals are affected?

What geographical area does it cover?

Describe the context of the processing 

What is the nature of your relationship with the individuals?

INFO: Detail who the data subjects will be (e.g. residents, carers, pupils, staff, professionals)

How much control will they have over their data?

Would they reasonably expect the Council to use their data in this way?

Do they include children or other vulnerable groups?

Are you aware of any prior concerns over this type of processing or security flaws?

Is the processing novel in any way?

INFO: Does it involve any innovative or new technology, or is the processing unique or 
unusual?

What is the current state of technology in this area?
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Are there any current issues of public concern that should be considered?

Describe the purposes of the processing 

What do you want to achieve?

What is the intended effect on individuals?

What are the benefits of the processing – for the Council, and more broadly?

Step 3: Consultation process

Consider how to consult with relevant stakeholders 

Describe when and how you will seek individuals’ views – or justify why it’s not 
appropriate to do so

Who else do you need to involve within your organisation?

INFO: e.g. IT services, records management

Do you need to ask your processors to assist?

INFO: processors are third parties who will process the personal data on our behalf

Do you plan to consult information security experts, or any other experts?
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Step 4: Assess necessity and proportionality

Describe compliance and proportionality measures 

What is your lawful basis for processing? Please choose one of the following…

☐ The data subject has given consent

☐ The processing is necessary for the performance of a contract to which the data 
subject is party or in order to take steps at the request of the data subject prior to 
entering into a contract

☐ The processing is necessary for compliance with a legal obligation to which the Council 
is subject

☐ The processing is necessary for the performance of a task carried out in the public 
interest or in the exercise of official authority vested in the Council

☐ The processing is necessary for the purposes of the legitimate interests pursued by the 
Council or by a third party

Does the processing actually achieve your purpose?

Is there another way to achieve the same outcome?

How will you prevent function creep?

INFO: Function creep is where data collected for one purpose is used for another purpose 
over time.

How will you ensure data quality and data minimisation?

INFO: We should only use the minimum amount of personal data possible to achieve the 
purpose of the processing.

What information will you give individuals about the processing?

How will you help to support their rights?

INFO: Data subject’s rights include the right to access, rectify, erase, port, and restrict their 
data.
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What measures do you take to ensure processors comply with the GDPR, and assist the 
Council in supporting individuals in exercising their rights?

How do you safeguard any international transfers of personal data?

Step 5: Send DPIA Form to the Data Protection Officer

After completing this part of the form, please send the document to the Information Lawyer 
(Data Protection Officer) at information@southampton.gov.uk

The DPO will review the information provided, and identify and assess the privacy risks.

Step 6: Identify and assess risks (DPO to complete)

Describe source of risk and nature of potential impact 
on individuals. Include associated compliance and 
corporate risks as necessary. 

Likelihood 
of harm

Severity of 
harm

Overall 
risk 

1. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

2. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

3. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

4. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

5. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

6. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high
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Step 7: Identify measures to reduce risk (DPO to complete)

Identify additional measures you could take to reduce or eliminate risks identified as 
medium or high risk in step 5

Risk Options to reduce or eliminate risk Effect on 
risk

Residual 
risk

1. Eliminated

Reduced

Accepted

Low

Medium

High

2. Eliminated

Reduced

Accepted

Low

Medium

High

3. Eliminated

Reduced

Accepted

Low

Medium

High

4. Eliminated

Reduced

Accepted

Low

Medium

High

5. Eliminated

Reduced

Accepted

Low

Medium

High

6. Eliminated

Reduced

Accepted

Low

Medium

High

Comments from the Data Protection Officer

Comments from the Senior Records Officer
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Step 8: Sign off

Item Date Notes

DPO reviewed DPIA and 
provided advice on:

DPO should advise on compliance, 
step 7 measures and whether 
processing can proceed

Senior Records Officer 
reviewed DPIA on:

SRO should advise on records 
management matters

Measures approved by 
Project Manager on:

Integrate actions back into project 
plan, with date and responsibility for 
completion

Comments from 
Project Manager:

Residual risks approved by 
Information Asset Owner / 
Administrator on:

Comments from IAO / 
IAA:

Residual high risks 
approved by the Senior 
Information Risk Owner 
on:

If accepting any residual high risk, 
consult the ICO before going ahead

Comments from SIRO:
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Data Protection Impact Assessment
What is a Data Protection Impact Assessment?

A Data Protection Impact Assessment (“DPIA”) is a process that assists organisations in 
identifying and minimising the privacy risks of new projects or policies. Projects of all sizes 
could impact on personal data.

The DPIA will help to ensure that potential problems are identified at an early stage, when 
addressing them will often be simpler and less costly.

Conducting a DPIA should benefit the Council by producing better policies and systems, and 
improving the relationship with individuals.

Why should I carry out a DPIA?

Carrying out an effective DPIA should benefit the people affected by a project and also the 
organisation carrying out the project.

Not only is it a legal requirement in some cases, it is often the most effective way to 
demonstrate to the Information Commissioner’s Officer how personal data processing 
complies with data protection legislation.

A project which has been subject to a DPIA should be less privacy intrusive and therefore less 
likely to affect individuals in a negative way.

A DPIA should improve transparency and make it easier for individuals to understand how 
and why their information is being used.

When should I carry out a DPIA?

The core principles of DPIA can be applied to any project that involves the use of personal 
data, or to any other activity that could have an impact on the privacy of individuals.

Answering the screening questions in Step 1 of this document should help you identify the 
need for a DPIA at an early stage of your project, which can then be built into your project 
management or other business process.
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Who should carry out a DPIA?

Responsibility for conducting a DPIA should be placed at senior manager level. A DPIA has 
strategic significance and direct responsibility for the DPIA must, therefore, be assumed by a 
senior manager.

The senior manager should ensure effective management of the privacy impacts arising from 
the project, and avoid expensive re-work and retro-fitting of features by discovering issues 
early.

A senior manager can delegate responsibilities for conducting a DPIA to three alternatives:

a) An appointment within the overall project team;
b) Someone who is outside the project; or
c) An external consultant.

Each of these alternatives has its own advantages and disadvantages, and careful 
consideration should be given on each project as to who would be best-placed for carrying 
out the DPIA.

How do I carry out a DPIA?

Working through each section of this document will guide you through the DPIA process.

The requirement for a DPIA will be identified by answering the questions in Step 1. If a 
requirement has been identified, you should complete all the remaining sections in order.

After Step 5, the Information Lawyer (Data Protection Officer) will review the DPIA within 14 
days of receipt, and complete the rest of the assessment within 28 days. The DPO will identify 
any privacy risks, and proposed measures to address them.

These measures must then be agreed by the project lead, Information Asset Owner or 
Administrator, and, in some cases, the Senior Information Risk Owner.

Advice can be found at the beginning of each section, but if further information or assistance 
is required, please contact the Information Lawyer (Data Protection Officer) on 023 8083 2676 
or at information@southampton.gov.uk.

Data Protection Impact Assessment
Version 3.0 Approved by Data Protection Officer
Date last 
amended

2nd November 2018 Approval 
date

2nd November 2018

Lead officer Chris Thornton, Information Lawyer (Data 
Protection Officer) 

Review date 2nd November 2019

Contact information@southampton.gov.uk Effective date 2nd November 2019
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Project Details

Name of Project

Non SCC licensed Bus Lane Restriction - Southampton Local Plan for EU Nitrogen Dioxide 
Compliance Within the Shortest Possible Time

Brief Summary of Project

Southampton City Council were directed by government to undertake an assessment of air 
quality in the city, and produce a business case for a Plan to comply with the EU AAQD for 
NO2 in the shortest possible time which will be submitted to the Secretary of State for 
Environment for approval and subsequent funding. The business case has identified 
measures that pending decision from Cabinet on 22nd January 2019 and subsequent 
approval by the Secretary of State, will be implemented in 2019 to improve air quality.

As part of this plan it is proposed to restrict non-SCC licensed taxis from bus lanes in 
Southampton. This will require a change to existing process but no new personal 
information will be collected.  

Estimated Completion Date

Q4 2019/20

Name of Project Lead

Steve Guppy 

Details of Person Conducting DPIA

Name

Steve Guppy 

Position

Scientific Service – Service Manager

Contact Email Address

steve.guppy@southampton.gov.uk 
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Step 1: Identify the need for a DPIA

Does your project involve… (tick all that apply)

☐ The collection of new information about individuals

☐ Compelling individuals to provide information about themselves

☐ The disclosure of information about individuals to organisations or people who have 
not previously had routine access to the information

☐ The use of existing information about individuals for a purpose it is not currently used 
for, or in a way it is not currently used

☐ Contacting individuals in ways which they may find intrusive

☐ Making changes to the way personal information is obtained, recorded, transmitted, 
deleted, or held

☐ The use of profiling, automated decision-making, or special category data1 to make 
significant decisions about people (e.g. their access to a service, opportunity, or 
benefit).

☐ The processing of special category data1 or criminal offence data on a large scale.

☐ Systematically monitoring a publicly accessible place on a large scale.

☐ The use of new technologies.

☐ Carrying out profiling on a large scale.

☐ Processing biometric or genetic data.

☐ Combining, comparing, or matching data from multiple sources.

☐ Processing personal data without providing a privacy notice directly to the individual.

☐ Processing personal data in a way which involves tracking individuals’ online or offline 
location or behaviour.

☐ Processing children’s personal data for profiling or automated decision-making or for 
marketing purposes, or offer online services directly to them.

☐ Processing personal data which could result in a risk of physical harm in the event of a 
security breach.

1 personal data revealing racial or ethnic origin, political opinions, religious or philosophical beliefs, or trade 
union membership, and the processing of genetic data, biometric data for the purpose of uniquely identifying 
a natural person, data concerning health or data concerning a natural person’s sex life or sexual orientation
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If you answered “yes” to any of these, please proceed to Step 2.

If none of these apply, please tick the below box, and return the form to the Information 
Lawyer (Data Protection Officer) at information@southampton.gov.uk

☒ None of the screening statements in Step 1 of this document apply to the project, and 
I have determined that it is not necessary to conduct a Data Protection Impact 
Assessment
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Step 2: Describe the processing

The nature of the processing

How will you collect data?

How will you use the data?

How will you store the data?

How will you delete the data?

What is the source of the data?

Will you be sharing data with anyone?

Describe the scope of the processing

What is the nature of the data?

INFO: Detail the type of personal data being processed. List any fields that will be processed 
(e.g. name, address, data of birth, NHS number, video images)

Does it include special category or criminal offence data?

INFO: “Special category” data includes personal data revealing racial or ethnic origin, 
political opinions, religious or philosophical beliefs, or trade union membership, and the 
processing of genetic data, biometric data for the purpose of uniquely identifying a natural 
person, data concerning health or data concerning a natural person’s sex life or sexual 
orientation.

How much data will you be collecting and using?
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How often will the data be collected and used?

How long will you keep it?

How many individuals are affected?

What geographical area does it cover?

Describe the context of the processing 

What is the nature of your relationship with the individuals?

INFO: Detail who the data subjects will be (e.g. residents, carers, pupils, staff, professionals)

How much control will they have over their data?

Would they reasonably expect the Council to use their data in this way?

Do they include children or other vulnerable groups?

Are you aware of any prior concerns over this type of processing or security flaws?

Is the processing novel in any way?

INFO: Does it involve any innovative or new technology, or is the processing unique or 
unusual?

What is the current state of technology in this area?
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Are there any current issues of public concern that should be considered?

Describe the purposes of the processing 

What do you want to achieve?

What is the intended effect on individuals?

What are the benefits of the processing – for the Council, and more broadly?

Step 3: Consultation process

Consider how to consult with relevant stakeholders 

Describe when and how you will seek individuals’ views – or justify why it’s not 
appropriate to do so

Who else do you need to involve within your organisation?

INFO: e.g. IT services, records management

Do you need to ask your processors to assist?

INFO: processors are third parties who will process the personal data on our behalf

Do you plan to consult information security experts, or any other experts?
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Step 4: Assess necessity and proportionality

Describe compliance and proportionality measures 

What is your lawful basis for processing? Please choose one of the following…

☐ The data subject has given consent

☐ The processing is necessary for the performance of a contract to which the data 
subject is party or in order to take steps at the request of the data subject prior to 
entering into a contract

☐ The processing is necessary for compliance with a legal obligation to which the Council 
is subject

☐ The processing is necessary for the performance of a task carried out in the public 
interest or in the exercise of official authority vested in the Council

☐ The processing is necessary for the purposes of the legitimate interests pursued by the 
Council or by a third party

Does the processing actually achieve your purpose?

Is there another way to achieve the same outcome?

How will you prevent function creep?

INFO: Function creep is where data collected for one purpose is used for another purpose 
over time.

How will you ensure data quality and data minimisation?

INFO: We should only use the minimum amount of personal data possible to achieve the 
purpose of the processing.

What information will you give individuals about the processing?

How will you help to support their rights?

INFO: Data subject’s rights include the right to access, rectify, erase, port, and restrict their 
data.
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What measures do you take to ensure processors comply with the GDPR, and assist the 
Council in supporting individuals in exercising their rights?

How do you safeguard any international transfers of personal data?

Step 5: Send DPIA Form to the Data Protection Officer

After completing this part of the form, please send the document to the Information Lawyer 
(Data Protection Officer) at information@southampton.gov.uk

The DPO will review the information provided, and identify and assess the privacy risks.

Step 6: Identify and assess risks (DPO to complete)

Describe source of risk and nature of potential impact 
on individuals. Include associated compliance and 
corporate risks as necessary. 

Likelihood 
of harm

Severity of 
harm

Overall 
risk 

1. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

2. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

3. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

4. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

5. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

6. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high
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Step 7: Identify measures to reduce risk (DPO to complete)

Identify additional measures you could take to reduce or eliminate risks identified as 
medium or high risk in step 5

Risk Options to reduce or eliminate risk Effect on 
risk

Residual 
risk

1. Eliminated

Reduced

Accepted

Low

Medium

High

2. Eliminated

Reduced

Accepted

Low

Medium

High

3. Eliminated

Reduced

Accepted

Low

Medium

High

4. Eliminated

Reduced

Accepted

Low

Medium

High

5. Eliminated

Reduced

Accepted

Low

Medium

High

6. Eliminated

Reduced

Accepted

Low

Medium

High

Comments from the Data Protection Officer

Comments from the Senior Records Officer
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Step 8: Sign off

Item Date Notes

DPO reviewed DPIA and 
provided advice on:

DPO should advise on compliance, 
step 7 measures and whether 
processing can proceed

Senior Records Officer 
reviewed DPIA on:

SRO should advise on records 
management matters

Measures approved by 
Project Manager on:

Integrate actions back into project 
plan, with date and responsibility for 
completion

Comments from 
Project Manager:

Residual risks approved by 
Information Asset Owner / 
Administrator on:

Comments from IAO / 
IAA:

Residual high risks 
approved by the Senior 
Information Risk Owner 
on:

If accepting any residual high risk, 
consult the ICO before going ahead

Comments from SIRO:
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Data Protection Impact Assessment
What is a Data Protection Impact Assessment?

A Data Protection Impact Assessment (“DPIA”) is a process that assists organisations in 
identifying and minimising the privacy risks of new projects or policies. Projects of all sizes 
could impact on personal data.

The DPIA will help to ensure that potential problems are identified at an early stage, when 
addressing them will often be simpler and less costly.

Conducting a DPIA should benefit the Council by producing better policies and systems, and 
improving the relationship with individuals.

Why should I carry out a DPIA?

Carrying out an effective DPIA should benefit the people affected by a project and also the 
organisation carrying out the project.

Not only is it a legal requirement in some cases, it is often the most effective way to 
demonstrate to the Information Commissioner’s Officer how personal data processing 
complies with data protection legislation.

A project which has been subject to a DPIA should be less privacy intrusive and therefore less 
likely to affect individuals in a negative way.

A DPIA should improve transparency and make it easier for individuals to understand how 
and why their information is being used.

When should I carry out a DPIA?

The core principles of DPIA can be applied to any project that involves the use of personal 
data, or to any other activity that could have an impact on the privacy of individuals.

Answering the screening questions in Step 1 of this document should help you identify the 
need for a DPIA at an early stage of your project, which can then be built into your project 
management or other business process.
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Who should carry out a DPIA?

Responsibility for conducting a DPIA should be placed at senior manager level. A DPIA has 
strategic significance and direct responsibility for the DPIA must, therefore, be assumed by a 
senior manager.

The senior manager should ensure effective management of the privacy impacts arising from 
the project, and avoid expensive re-work and retro-fitting of features by discovering issues 
early.

A senior manager can delegate responsibilities for conducting a DPIA to three alternatives:

a) An appointment within the overall project team;
b) Someone who is outside the project; or
c) An external consultant.

Each of these alternatives has its own advantages and disadvantages, and careful 
consideration should be given on each project as to who would be best-placed for carrying 
out the DPIA.

How do I carry out a DPIA?

Working through each section of this document will guide you through the DPIA process.

The requirement for a DPIA will be identified by answering the questions in Step 1. If a 
requirement has been identified, you should complete all the remaining sections in order.

After Step 5, the Information Lawyer (Data Protection Officer) will review the DPIA within 14 
days of receipt, and complete the rest of the assessment within 28 days. The DPO will identify 
any privacy risks, and proposed measures to address them.

These measures must then be agreed by the project lead, Information Asset Owner or 
Administrator, and, in some cases, the Senior Information Risk Owner.

Advice can be found at the beginning of each section, but if further information or assistance 
is required, please contact the Information Lawyer (Data Protection Officer) on 023 8083 2676 
or at information@southampton.gov.uk.

Data Protection Impact Assessment
Version 3.0 Approved by Data Protection Officer
Date last 
amended

2nd November 2018 Approval 
date

2nd November 2018

Lead officer Chris Thornton, Information Lawyer (Data 
Protection Officer) 

Review date 2nd November 2019

Contact information@southampton.gov.uk Effective date 2nd November 2019
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Project Details

Name of Project

Freight Consolidation, Delivery and Service Planning and Fleet Accreditation – Public 
Service Vehicles. Southampton Local Plan for EU Nitrogen Dioxide Compliance Within the 
Shortest Possible Time

Brief Summary of Project

Southampton City Council were directed by government to undertake an assessment of air 
quality in the city, and produce a business case for a Plan to comply with the EU AAQD for 
NO2 in the shortest possible time which will be submitted to the Secretary of State for 
Environment for approval and subsequent funding. The business case has identified 
measures that pending decision from Cabinet on 22nd January 2019 and subsequent 
approval by the Secretary of State, will be implemented in 2019 to improve air quality.

As part of this plan it is proposed to support Freight Consolidation (FC), Delivery and Service 
Planning (DSP) and Fleet Accreditation (FA) for HGV operators. FC will provide a facility for 
HGV operators to consolidate their deliveries to fewer vehicles. DSP’s will evaluate existing 
business practices and provide recommendations for practices that are more efficient and 
promote improved air quality. FA will evaluate businesses existing vehicle fleets and 
recommend alternative vehicles or technological solutions that will improve air quality. 

SCC will appoint a third party consultant to undertake the work. It is not anticipated that 
personal data is required for the success of the projects. 

Estimated Completion Date

Q4 2019/20

Name of Project Lead

Steve Guppy 

Details of Person Conducting DPIA

Name

Steve Guppy 

Position

Scientific Service – Service Manager

Contact Email Address

steve.guppy@southampton.gov.uk 
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Step 1: Identify the need for a DPIA

Does your project involve… (tick all that apply)

☐ The collection of new information about individuals

☐ Compelling individuals to provide information about themselves

☐ The disclosure of information about individuals to organisations or people who have 
not previously had routine access to the information

☐ The use of existing information about individuals for a purpose it is not currently used 
for, or in a way it is not currently used

☐ Contacting individuals in ways which they may find intrusive

☐ Making changes to the way personal information is obtained, recorded, transmitted, 
deleted, or held

☐ The use of profiling, automated decision-making, or special category data1 to make 
significant decisions about people (e.g. their access to a service, opportunity, or 
benefit).

☐ The processing of special category data1 or criminal offence data on a large scale.

☐ Systematically monitoring a publicly accessible place on a large scale.

☐ The use of new technologies.

☐ Carrying out profiling on a large scale.

☐ Processing biometric or genetic data.

☐ Combining, comparing, or matching data from multiple sources.

☐ Processing personal data without providing a privacy notice directly to the individual.

☐ Processing personal data in a way which involves tracking individuals’ online or offline 
location or behaviour.

☐ Processing children’s personal data for profiling or automated decision-making or for 
marketing purposes, or offer online services directly to them.

☐ Processing personal data which could result in a risk of physical harm in the event of a 
security breach.

1 personal data revealing racial or ethnic origin, political opinions, religious or philosophical beliefs, or trade 
union membership, and the processing of genetic data, biometric data for the purpose of uniquely identifying 
a natural person, data concerning health or data concerning a natural person’s sex life or sexual orientation
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If you answered “yes” to any of these, please proceed to Step 2.

If none of these apply, please tick the below box, and return the form to the Information 
Lawyer (Data Protection Officer) at information@southampton.gov.uk

☒ None of the screening statements in Step 1 of this document apply to the project, and 
I have determined that it is not necessary to conduct a Data Protection Impact 
Assessment
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Step 2: Describe the processing

The nature of the processing

How will you collect data?

How will you use the data?

How will you store the data?

How will you delete the data?

What is the source of the data?

Will you be sharing data with anyone?

Describe the scope of the processing

What is the nature of the data?

INFO: Detail the type of personal data being processed. List any fields that will be processed 
(e.g. name, address, data of birth, NHS number, video images)

Name, address, vehicle registration, SCC licensed vehicle plate number, proposed vehicles 
licensed vehicle plate number (new vehicle that will replace existing licensed vehicle)

Does it include special category or criminal offence data?

INFO: “Special category” data includes personal data revealing racial or ethnic origin, 
political opinions, religious or philosophical beliefs, or trade union membership, and the 
processing of genetic data, biometric data for the purpose of uniquely identifying a natural 
person, data concerning health or data concerning a natural person’s sex life or sexual 
orientation.
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How much data will you be collecting and using?

How often will the data be collected and used?

How long will you keep it?

How many individuals are affected?

What geographical area does it cover?

Describe the context of the processing 

What is the nature of your relationship with the individuals?

INFO: Detail who the data subjects will be (e.g. residents, carers, pupils, staff, professionals)

How much control will they have over their data?

Would they reasonably expect the Council to use their data in this way?

Do they include children or other vulnerable groups?

Are you aware of any prior concerns over this type of processing or security flaws?

Is the processing novel in any way?

INFO: Does it involve any innovative or new technology, or is the processing unique or 
unusual?
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What is the current state of technology in this area?

Are there any current issues of public concern that should be considered?

Describe the purposes of the processing 

What do you want to achieve?

What is the intended effect on individuals?

What are the benefits of the processing – for the Council, and more broadly?

Step 3: Consultation process

Consider how to consult with relevant stakeholders 

Describe when and how you will seek individuals’ views – or justify why it’s not 
appropriate to do so

Who else do you need to involve within your organisation?

INFO: e.g. IT services, records management

Do you need to ask your processors to assist?

INFO: processors are third parties who will process the personal data on our behalf

Do you plan to consult information security experts, or any other experts?
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Step 4: Assess necessity and proportionality

Describe compliance and proportionality measures 

What is your lawful basis for processing? Please choose one of the following…

☐ The data subject has given consent

☐ The processing is necessary for the performance of a contract to which the data 
subject is party or in order to take steps at the request of the data subject prior to 
entering into a contract

☐ The processing is necessary for compliance with a legal obligation to which the Council 
is subject

☐ The processing is necessary for the performance of a task carried out in the public 
interest or in the exercise of official authority vested in the Council

☐ The processing is necessary for the purposes of the legitimate interests pursued by the 
Council or by a third party

Does the processing actually achieve your purpose?

Is there another way to achieve the same outcome?

How will you prevent function creep?

INFO: Function creep is where data collected for one purpose is used for another purpose 
over time.

How will you ensure data quality and data minimisation?

INFO: We should only use the minimum amount of personal data possible to achieve the 
purpose of the processing.

What information will you give individuals about the processing?

How will you help to support their rights?

INFO: Data subject’s rights include the right to access, rectify, erase, port, and restrict their 
data.
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What measures do you take to ensure processors comply with the GDPR, and assist the 
Council in supporting individuals in exercising their rights?

How do you safeguard any international transfers of personal data?

Step 5: Send DPIA Form to the Data Protection Officer

After completing this part of the form, please send the document to the Information Lawyer 
(Data Protection Officer) at information@southampton.gov.uk

The DPO will review the information provided, and identify and assess the privacy risks.

Step 6: Identify and assess risks (DPO to complete)

Describe source of risk and nature of potential impact 
on individuals. Include associated compliance and 
corporate risks as necessary. 

Likelihood 
of harm

Severity of 
harm

Overall 
risk 

1. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

2. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

3. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

4. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

5. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

6. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high
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Step 7: Identify measures to reduce risk (DPO to complete)

Identify additional measures you could take to reduce or eliminate risks identified as 
medium or high risk in step 5

Risk Options to reduce or eliminate risk Effect on 
risk

Residual 
risk

1. Eliminated

Reduced

Accepted

Low

Medium

High

2. Eliminated

Reduced

Accepted

Low

Medium

High

3. Eliminated

Reduced

Accepted

Low

Medium

High

4. Eliminated

Reduced

Accepted

Low

Medium

High

5. Eliminated

Reduced

Accepted

Low

Medium

High

6. Eliminated

Reduced

Accepted

Low

Medium

High

Comments from the Data Protection Officer

Comments from the Senior Records Officer
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Step 8: Sign off

Item Date Notes

DPO reviewed DPIA and 
provided advice on:

DPO should advise on compliance, 
step 7 measures and whether 
processing can proceed

Senior Records Officer 
reviewed DPIA on:

SRO should advise on records 
management matters

Measures approved by 
Project Manager on:

Integrate actions back into project 
plan, with date and responsibility for 
completion

Comments from 
Project Manager:

Residual risks approved by 
Information Asset Owner / 
Administrator on:

Comments from IAO / 
IAA:

Residual high risks 
approved by the Senior 
Information Risk Owner 
on:

If accepting any residual high risk, 
consult the ICO before going ahead

Comments from SIRO:
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Data Protection Impact Assessment
What is a Data Protection Impact Assessment?

A Data Protection Impact Assessment (“DPIA”) is a process that assists organisations in 
identifying and minimising the privacy risks of new projects or policies. Projects of all sizes 
could impact on personal data.

The DPIA will help to ensure that potential problems are identified at an early stage, when 
addressing them will often be simpler and less costly.

Conducting a DPIA should benefit the Council by producing better policies and systems, and 
improving the relationship with individuals.

Why should I carry out a DPIA?

Carrying out an effective DPIA should benefit the people affected by a project and also the 
organisation carrying out the project.

Not only is it a legal requirement in some cases, it is often the most effective way to 
demonstrate to the Information Commissioner’s Officer how personal data processing 
complies with data protection legislation.

A project which has been subject to a DPIA should be less privacy intrusive and therefore less 
likely to affect individuals in a negative way.

A DPIA should improve transparency and make it easier for individuals to understand how 
and why their information is being used.

When should I carry out a DPIA?

The core principles of DPIA can be applied to any project that involves the use of personal 
data, or to any other activity that could have an impact on the privacy of individuals.

Answering the screening questions in Step 1 of this document should help you identify the 
need for a DPIA at an early stage of your project, which can then be built into your project 
management or other business process.
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Who should carry out a DPIA?

Responsibility for conducting a DPIA should be placed at senior manager level. A DPIA has 
strategic significance and direct responsibility for the DPIA must, therefore, be assumed by a 
senior manager.

The senior manager should ensure effective management of the privacy impacts arising from 
the project, and avoid expensive re-work and retro-fitting of features by discovering issues 
early.

A senior manager can delegate responsibilities for conducting a DPIA to three alternatives:

a) An appointment within the overall project team;
b) Someone who is outside the project; or
c) An external consultant.

Each of these alternatives has its own advantages and disadvantages, and careful 
consideration should be given on each project as to who would be best-placed for carrying 
out the DPIA.

How do I carry out a DPIA?

Working through each section of this document will guide you through the DPIA process.

The requirement for a DPIA will be identified by answering the questions in Step 1. If a 
requirement has been identified, you should complete all the remaining sections in order.

After Step 5, the Information Lawyer (Data Protection Officer) will review the DPIA within 14 
days of receipt, and complete the rest of the assessment within 28 days. The DPO will identify 
any privacy risks, and proposed measures to address them.

These measures must then be agreed by the project lead, Information Asset Owner or 
Administrator, and, in some cases, the Senior Information Risk Owner.

Advice can be found at the beginning of each section, but if further information or assistance 
is required, please contact the Information Lawyer (Data Protection Officer) on 023 8083 2676 
or at information@southampton.gov.uk.

Data Protection Impact Assessment
Version 3.0 Approved by Data Protection Officer
Date last 
amended

2nd November 2018 Approval 
date

2nd November 2018

Lead officer Chris Thornton, Information Lawyer (Data 
Protection Officer) 

Review date 2nd November 2019

Contact information@southampton.gov.uk Effective date 2nd November 2019
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Project Details

Name of Project

Traffic Regulation Condition – Public Service Vehicles. Southampton Local Plan for EU 
Nitrogen Dioxide Compliance Within the Shortest Possible Time

Brief Summary of Project

Southampton City Council were directed by government to undertake an assessment of air 
quality in the city, and produce a business case for a Plan to comply with the EU AAQD for 
NO2 in the shortest possible time which will be submitted to the Secretary of State for 
Environment for approval and subsequent funding. The business case has identified 
measures that pending decision from Cabinet on 22nd January 2019 and subsequent 
approval by the Secretary of State, will be implemented in 2019 to improve air quality.

As part of this plan it is proposed to introduce a traffic regulation condition for public 
service vehicles. This will require a change to operational bus licenses, requiring a minimum 
emission standard to operate in Southampton City Centre. This will not collect personal 
information. The traffic commissioner is responsible for imposing and managing traffic 
regulation conditions. More information on traffic regulation condition for PSV’s can be 
found here: https://www.gov.uk/run-local-bus-service/traffic-regulation-conditions 

Estimated Completion Date

Q4 2019/20

Name of Project Lead

Steve Guppy 

Details of Person Conducting DPIA

Name

Steve Guppy 

Position

Scientific Service – Service Manager

Contact Email Address

steve.guppy@southampton.gov.uk 
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Step 1: Identify the need for a DPIA

Does your project involve… (tick all that apply)

☐ The collection of new information about individuals

☐ Compelling individuals to provide information about themselves

☐ The disclosure of information about individuals to organisations or people who have 
not previously had routine access to the information

☐ The use of existing information about individuals for a purpose it is not currently used 
for, or in a way it is not currently used

☐ Contacting individuals in ways which they may find intrusive

☐ Making changes to the way personal information is obtained, recorded, transmitted, 
deleted, or held

☐ The use of profiling, automated decision-making, or special category data1 to make 
significant decisions about people (e.g. their access to a service, opportunity, or 
benefit).

☐ The processing of special category data1 or criminal offence data on a large scale.

☐ Systematically monitoring a publicly accessible place on a large scale.

☐ The use of new technologies.

☐ Carrying out profiling on a large scale.

☐ Processing biometric or genetic data.

☐ Combining, comparing, or matching data from multiple sources.

☐ Processing personal data without providing a privacy notice directly to the individual.

☐ Processing personal data in a way which involves tracking individuals’ online or offline 
location or behaviour.

☐ Processing children’s personal data for profiling or automated decision-making or for 
marketing purposes, or offer online services directly to them.

☐ Processing personal data which could result in a risk of physical harm in the event of a 
security breach.

1 personal data revealing racial or ethnic origin, political opinions, religious or philosophical beliefs, or trade 
union membership, and the processing of genetic data, biometric data for the purpose of uniquely identifying 
a natural person, data concerning health or data concerning a natural person’s sex life or sexual orientation
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If you answered “yes” to any of these, please proceed to Step 2.

If none of these apply, please tick the below box, and return the form to the Information 
Lawyer (Data Protection Officer) at information@southampton.gov.uk

☒ None of the screening statements in Step 1 of this document apply to the project, and 
I have determined that it is not necessary to conduct a Data Protection Impact 
Assessment
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Step 2: Describe the processing

The nature of the processing

How will you collect data?

How will you use the data?

How will you store the data?

How will you delete the data?

What is the source of the data?

Will you be sharing data with anyone?

Describe the scope of the processing

What is the nature of the data?

INFO: Detail the type of personal data being processed. List any fields that will be processed 
(e.g. name, address, data of birth, NHS number, video images)

Does it include special category or criminal offence data?

INFO: “Special category” data includes personal data revealing racial or ethnic origin, 
political opinions, religious or philosophical beliefs, or trade union membership, and the 
processing of genetic data, biometric data for the purpose of uniquely identifying a natural 
person, data concerning health or data concerning a natural person’s sex life or sexual 
orientation.

How much data will you be collecting and using?
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How often will the data be collected and used?

How long will you keep it?

How many individuals are affected?

What geographical area does it cover?

Describe the context of the processing 

What is the nature of your relationship with the individuals?

INFO: Detail who the data subjects will be (e.g. residents, carers, pupils, staff, professionals)

How much control will they have over their data?

Would they reasonably expect the Council to use their data in this way?

Do they include children or other vulnerable groups?

Are you aware of any prior concerns over this type of processing or security flaws?

Is the processing novel in any way?

INFO: Does it involve any innovative or new technology, or is the processing unique or 
unusual?

What is the current state of technology in this area?
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Are there any current issues of public concern that should be considered?

Describe the purposes of the processing 

What do you want to achieve?

What is the intended effect on individuals?

What are the benefits of the processing – for the Council, and more broadly?

Step 3: Consultation process

Consider how to consult with relevant stakeholders 

Describe when and how you will seek individuals’ views – or justify why it’s not 
appropriate to do so

Who else do you need to involve within your organisation?

INFO: e.g. IT services, records management

Do you need to ask your processors to assist?

INFO: processors are third parties who will process the personal data on our behalf

Do you plan to consult information security experts, or any other experts?
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Step 4: Assess necessity and proportionality

Describe compliance and proportionality measures 

What is your lawful basis for processing? Please choose one of the following…

☐ The data subject has given consent

☐ The processing is necessary for the performance of a contract to which the data 
subject is party or in order to take steps at the request of the data subject prior to 
entering into a contract

☐ The processing is necessary for compliance with a legal obligation to which the Council 
is subject

☐ The processing is necessary for the performance of a task carried out in the public 
interest or in the exercise of official authority vested in the Council

☐ The processing is necessary for the purposes of the legitimate interests pursued by the 
Council or by a third party

Does the processing actually achieve your purpose?

Is there another way to achieve the same outcome?

How will you prevent function creep?

INFO: Function creep is where data collected for one purpose is used for another purpose 
over time.

How will you ensure data quality and data minimisation?

INFO: We should only use the minimum amount of personal data possible to achieve the 
purpose of the processing.

What information will you give individuals about the processing?

How will you help to support their rights?

INFO: Data subject’s rights include the right to access, rectify, erase, port, and restrict their 
data.
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What measures do you take to ensure processors comply with the GDPR, and assist the 
Council in supporting individuals in exercising their rights?

How do you safeguard any international transfers of personal data?

Step 5: Send DPIA Form to the Data Protection Officer

After completing this part of the form, please send the document to the Information Lawyer 
(Data Protection Officer) at information@southampton.gov.uk

The DPO will review the information provided, and identify and assess the privacy risks.

Step 6: Identify and assess risks (DPO to complete)

Describe source of risk and nature of potential impact 
on individuals. Include associated compliance and 
corporate risks as necessary. 

Likelihood 
of harm

Severity of 
harm

Overall 
risk 

1. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

2. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

3. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

4. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

5. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

6. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high
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Step 7: Identify measures to reduce risk (DPO to complete)

Identify additional measures you could take to reduce or eliminate risks identified as 
medium or high risk in step 5

Risk Options to reduce or eliminate risk Effect on 
risk

Residual 
risk

1. Eliminated

Reduced

Accepted

Low

Medium

High

2. Eliminated

Reduced

Accepted

Low

Medium

High

3. Eliminated

Reduced

Accepted

Low

Medium

High

4. Eliminated

Reduced

Accepted

Low

Medium

High

5. Eliminated

Reduced

Accepted

Low

Medium

High

6. Eliminated

Reduced

Accepted

Low

Medium

High

Comments from the Data Protection Officer

Comments from the Senior Records Officer
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Step 8: Sign off

Item Date Notes

DPO reviewed DPIA and 
provided advice on:

DPO should advise on compliance, 
step 7 measures and whether 
processing can proceed

Senior Records Officer 
reviewed DPIA on:

SRO should advise on records 
management matters

Measures approved by 
Project Manager on:

Integrate actions back into project 
plan, with date and responsibility for 
completion

Comments from 
Project Manager:

Residual risks approved by 
Information Asset Owner / 
Administrator on:

Comments from IAO / 
IAA:

Residual high risks 
approved by the Senior 
Information Risk Owner 
on:

If accepting any residual high risk, 
consult the ICO before going ahead

Comments from SIRO:
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Data Protection Impact Assessment
What is a Data Protection Impact Assessment?

A Data Protection Impact Assessment (“DPIA”) is a process that assists organisations in 
identifying and minimising the privacy risks of new projects or policies. Projects of all sizes 
could impact on personal data.

The DPIA will help to ensure that potential problems are identified at an early stage, when 
addressing them will often be simpler and less costly.

Conducting a DPIA should benefit the Council by producing better policies and systems, and 
improving the relationship with individuals.

Why should I carry out a DPIA?

Carrying out an effective DPIA should benefit the people affected by a project and also the 
organisation carrying out the project.

Not only is it a legal requirement in some cases, it is often the most effective way to 
demonstrate to the Information Commissioner’s Officer how personal data processing 
complies with data protection legislation.

A project which has been subject to a DPIA should be less privacy intrusive and therefore less 
likely to affect individuals in a negative way.

A DPIA should improve transparency and make it easier for individuals to understand how 
and why their information is being used.

When should I carry out a DPIA?

The core principles of DPIA can be applied to any project that involves the use of personal 
data, or to any other activity that could have an impact on the privacy of individuals.

Answering the screening questions in Step 1 of this document should help you identify the 
need for a DPIA at an early stage of your project, which can then be built into your project 
management or other business process.
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Who should carry out a DPIA?

Responsibility for conducting a DPIA should be placed at senior manager level. A DPIA has 
strategic significance and direct responsibility for the DPIA must, therefore, be assumed by a 
senior manager.

The senior manager should ensure effective management of the privacy impacts arising from 
the project, and avoid expensive re-work and retro-fitting of features by discovering issues 
early.

A senior manager can delegate responsibilities for conducting a DPIA to three alternatives:

a) An appointment within the overall project team;
b) Someone who is outside the project; or
c) An external consultant.

Each of these alternatives has its own advantages and disadvantages, and careful 
consideration should be given on each project as to who would be best-placed for carrying 
out the DPIA.

How do I carry out a DPIA?

Working through each section of this document will guide you through the DPIA process.

The requirement for a DPIA will be identified by answering the questions in Step 1. If a 
requirement has been identified, you should complete all the remaining sections in order.

After Step 5, the Information Lawyer (Data Protection Officer) will review the DPIA within 14 
days of receipt, and complete the rest of the assessment within 28 days. The DPO will identify 
any privacy risks, and proposed measures to address them.

These measures must then be agreed by the project lead, Information Asset Owner or 
Administrator, and, in some cases, the Senior Information Risk Owner.

Advice can be found at the beginning of each section, but if further information or assistance 
is required, please contact the Information Lawyer (Data Protection Officer) on 023 8083 2676 
or at information@southampton.gov.uk.

Data Protection Impact Assessment
Version 3.0 Approved by Data Protection Officer
Date last 
amended

2nd November 2018 Approval 
date

2nd November 2018

Lead officer Chris Thornton, Information Lawyer (Data 
Protection Officer) 

Review date 2nd November 2019

Contact information@southampton.gov.uk Effective date 2nd November 2019
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Project Details

Name of Project

A3024 MyJourney support for Northam/Bitterne – Public Service Vehicles. Southampton 
Local Plan for EU Nitrogen Dioxide Compliance Within the Shortest Possible Time

Brief Summary of Project

Southampton City Council were directed by government to undertake an assessment of air 
quality in the city, and produce a business case for a Plan to comply with the EU AAQD for 
NO2 in the shortest possible time which will be submitted to the Secretary of State for 
Environment for approval and subsequent funding. The business case has identified 
measures that pending decision from Cabinet on 22nd January 2019 and subsequent 
approval by the Secretary of State, will be implemented in 2019 to improve air quality.

As part of this plan it is proposed to support the MyJourney campaign currently active in 
Southampton and Hampshire to promote sustainable and active travel. Funding will be 
used to support an existing project and therefore no further assessment is required under 
the SCC NO2 Plan programme. 

Estimated Completion Date

Q4 2019/20

Name of Project Lead

Steve Guppy 

Details of Person Conducting DPIA

Name

Steve Guppy 

Position

Scientific Service – Service Manager

Contact Email Address

steve.guppy@southampton.gov.uk 
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Step 1: Identify the need for a DPIA

Does your project involve… (tick all that apply)

☐ The collection of new information about individuals

☐ Compelling individuals to provide information about themselves

☐ The disclosure of information about individuals to organisations or people who have 
not previously had routine access to the information

☐ The use of existing information about individuals for a purpose it is not currently used 
for, or in a way it is not currently used

☐ Contacting individuals in ways which they may find intrusive

☐ Making changes to the way personal information is obtained, recorded, transmitted, 
deleted, or held

☐ The use of profiling, automated decision-making, or special category data1 to make 
significant decisions about people (e.g. their access to a service, opportunity, or 
benefit).

☐ The processing of special category data1 or criminal offence data on a large scale.

☐ Systematically monitoring a publicly accessible place on a large scale.

☐ The use of new technologies.

☐ Carrying out profiling on a large scale.

☐ Processing biometric or genetic data.

☐ Combining, comparing, or matching data from multiple sources.

☐ Processing personal data without providing a privacy notice directly to the individual.

☐ Processing personal data in a way which involves tracking individuals’ online or offline 
location or behaviour.

☐ Processing children’s personal data for profiling or automated decision-making or for 
marketing purposes, or offer online services directly to them.

☐ Processing personal data which could result in a risk of physical harm in the event of a 
security breach.

1 personal data revealing racial or ethnic origin, political opinions, religious or philosophical beliefs, or trade 
union membership, and the processing of genetic data, biometric data for the purpose of uniquely identifying 
a natural person, data concerning health or data concerning a natural person’s sex life or sexual orientation
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If you answered “yes” to any of these, please proceed to Step 2.

If none of these apply, please tick the below box, and return the form to the Information 
Lawyer (Data Protection Officer) at information@southampton.gov.uk

☒ None of the screening statements in Step 1 of this document apply to the project, and 
I have determined that it is not necessary to conduct a Data Protection Impact 
Assessment
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Step 2: Describe the processing

The nature of the processing

How will you collect data?

How will you use the data?

How will you store the data?

How will you delete the data?

What is the source of the data?

Will you be sharing data with anyone?

Describe the scope of the processing

What is the nature of the data?

INFO: Detail the type of personal data being processed. List any fields that will be processed 
(e.g. name, address, data of birth, NHS number, video images)

Name, address, vehicle registration, SCC licensed vehicle plate number, proposed vehicles 
licensed vehicle plate number (new vehicle that will replace existing licensed vehicle)

Does it include special category or criminal offence data?

INFO: “Special category” data includes personal data revealing racial or ethnic origin, 
political opinions, religious or philosophical beliefs, or trade union membership, and the 
processing of genetic data, biometric data for the purpose of uniquely identifying a natural 
person, data concerning health or data concerning a natural person’s sex life or sexual 
orientation.
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How much data will you be collecting and using?

How often will the data be collected and used?

How long will you keep it?

How many individuals are affected?

What geographical area does it cover?

Describe the context of the processing 

What is the nature of your relationship with the individuals?

INFO: Detail who the data subjects will be (e.g. residents, carers, pupils, staff, professionals)

How much control will they have over their data?

Would they reasonably expect the Council to use their data in this way?

Do they include children or other vulnerable groups?

Are you aware of any prior concerns over this type of processing or security flaws?

Is the processing novel in any way?

INFO: Does it involve any innovative or new technology, or is the processing unique or 
unusual?
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What is the current state of technology in this area?

Are there any current issues of public concern that should be considered?

Describe the purposes of the processing 

What do you want to achieve?

What is the intended effect on individuals?

What are the benefits of the processing – for the Council, and more broadly?

Step 3: Consultation process

Consider how to consult with relevant stakeholders 

Describe when and how you will seek individuals’ views – or justify why it’s not 
appropriate to do so

Who else do you need to involve within your organisation?

INFO: e.g. IT services, records management

Do you need to ask your processors to assist?

INFO: processors are third parties who will process the personal data on our behalf

Do you plan to consult information security experts, or any other experts?
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Step 4: Assess necessity and proportionality

Describe compliance and proportionality measures 

What is your lawful basis for processing? Please choose one of the following…

☐ The data subject has given consent

☐ The processing is necessary for the performance of a contract to which the data 
subject is party or in order to take steps at the request of the data subject prior to 
entering into a contract

☐ The processing is necessary for compliance with a legal obligation to which the Council 
is subject

☐ The processing is necessary for the performance of a task carried out in the public 
interest or in the exercise of official authority vested in the Council

☐ The processing is necessary for the purposes of the legitimate interests pursued by the 
Council or by a third party

Does the processing actually achieve your purpose?

Is there another way to achieve the same outcome?

How will you prevent function creep?

INFO: Function creep is where data collected for one purpose is used for another purpose 
over time.

How will you ensure data quality and data minimisation?

INFO: We should only use the minimum amount of personal data possible to achieve the 
purpose of the processing.

What information will you give individuals about the processing?

How will you help to support their rights?

INFO: Data subject’s rights include the right to access, rectify, erase, port, and restrict their 
data.
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What measures do you take to ensure processors comply with the GDPR, and assist the 
Council in supporting individuals in exercising their rights?

How do you safeguard any international transfers of personal data?

Step 5: Send DPIA Form to the Data Protection Officer

After completing this part of the form, please send the document to the Information Lawyer 
(Data Protection Officer) at information@southampton.gov.uk

The DPO will review the information provided, and identify and assess the privacy risks.

Step 6: Identify and assess risks (DPO to complete)

Describe source of risk and nature of potential impact 
on individuals. Include associated compliance and 
corporate risks as necessary. 

Likelihood 
of harm

Severity of 
harm

Overall 
risk 

1. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

2. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

3. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

4. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

5. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high

6. Remote, 
possible or 
probable

Minimal, 
significant 
or severe

Low, 
medium 
or high
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Step 7: Identify measures to reduce risk (DPO to complete)

Identify additional measures you could take to reduce or eliminate risks identified as 
medium or high risk in step 5

Risk Options to reduce or eliminate risk Effect on 
risk

Residual 
risk

1. Eliminated

Reduced

Accepted

Low

Medium

High

2. Eliminated

Reduced

Accepted

Low

Medium

High

3. Eliminated

Reduced

Accepted

Low

Medium

High

4. Eliminated

Reduced

Accepted

Low

Medium

High

5. Eliminated

Reduced

Accepted

Low

Medium

High

6. Eliminated

Reduced

Accepted

Low

Medium

High

Comments from the Data Protection Officer

Comments from the Senior Records Officer
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Step 8: Sign off

Item Date Notes

DPO reviewed DPIA and 
provided advice on:

DPO should advise on compliance, 
step 7 measures and whether 
processing can proceed

Senior Records Officer 
reviewed DPIA on:

SRO should advise on records 
management matters

Measures approved by 
Project Manager on:

Integrate actions back into project 
plan, with date and responsibility for 
completion

Comments from 
Project Manager:

Residual risks approved by 
Information Asset Owner / 
Administrator on:

Comments from IAO / 
IAA:

Residual high risks 
approved by the Senior 
Information Risk Owner 
on:

If accepting any residual high risk, 
consult the ICO before going ahead

Comments from SIRO:
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DECISION-MAKER: CABINET
SUBJECT: Green City Charter
DATE OF DECISION: 22nd January 2019
REPORT OF: Cabinet Member for Green City 

CONTACT DETAILS
AUTHOR: Name: Steve Guppy Tel: 023 80 917525

E-mail: steve.guppy@southampton.gov.uk

Director Name: Mitch Sanders Tel: 023 80 833613
E-mail: mitch.sanders@southampton.gov.uk

STATEMENT OF CONFIDENTIALITY
N/A

BRIEF SUMMARY
Southampton is a large and diverse city, with a strong and growing economy 
(currently assessed 3rd in the PwC Good Growth for Cities index). Southampton is a 
regional hub for transport, business, commerce, leisure and retail as well as being 
home to a major international cargo and passenger port.
Southampton is predominantly urban in character and the built up area and the city’s 
influence extends beyond its administrative boundary. However, Southampton is also 
a city with a large amount of green spaces, with 49 parks and 1,140 hectares of open 
space. It also neighbours the New Forest National Park, Southampton Water, the 
Solent and the range of protected environments within them.
It is important to ensure that the city continues to support economic growth, but that 
this growth continues to support Southampton to be a green and environmentally 
sustainable city that will be resilient to the challenges of climate change. A move 
towards a low carbon, cleaner economy and greener landscape will enable the city to 
grow and evolve as a modern, healthy and attractive place to live, work and do 
business. 
Last summer the council undertook a consultation exercise to seek opinions on 
measures needed to improve local air quality. The council had been required by 
government to assess if a Clean Air Zone was needed to deliver compliance with the 
European Union’s limit level for Nitrogen Dioxide. The consultation exercise received 
an unprecedented response and there was significant support for delivering 
improvement. The subsequent proposal indicates that nitrogen dioxide concentrations 
have improved in recent years as consequence of both local and national action. It 
recommends a package of measures to ensure the likelihood of compliance being 
achieved. However, the consultation illustrated that there is significant ambition and 
aspiration to achieve more that the CAZ project could deliver. A new set of objectives 
and actions is needed if this is to be satisfied.
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The council is proposing to develop a new citywide Green City Charter which will seek 
to deliver actions that will reduce pollution and waste, minimise the impact of climate 
change, stop health inequalities and create a more sustainable approach to economic 
growth. The Green City charter will identify a clear set of objectives that are aligned 
with national priorities. As well as setting a set of commitments and actions for the 
council to deliver, it will seek support from partners across the city to do the same.

Governments published its environment strategy in early 2018, 'A Green Future: Our 
25 Year Plan to Improve the Environment' which proposes to deliver a range of 
measures to improve the environment within a generation. A set of priorities are 
identified and it recommends that local efforts be guided by the same goals. The UK 
Clean Air Strategy was published in January 2019 and advocates a joined up 
approach in delivering cleaner air, wider environmental and public health 
improvements and sustainable development.  Both form part of a wider vision 
promoting sustainable development.

RECOMMENDATIONS:
(i) To note the intention to develop a new Green City Charter for Southampton 

as outlined in this paper and, which will subsequently be brought to Cabinet 
for adoption in spring 2019. 

(ii) To support the intention to engage with partners on the development of the 
Green City Charter. 

REASONS FOR REPORT RECOMMENDATIONS
1. The development of a Green City Charter will facilitate the delivery of the 

Councils existing priority outcomes, refresh existing activities, and deliver new 
ones.  It will ensure that environmental impacts are given due consideration in 
the delivery of services and decision making and where possible ensure we 
maximise the opportunity to deliver benefits.  It will provide an opportunity to 
satisfy the expectations and ambitions identified in the Clean Air Zone 
Consultation exercise and seek to encourage city stakeholder to work with us 
to make Southampton a cleaner, healthier, more sustainable and attractive 
environment for all.

ALTERNATIVE OPTIONS CONSIDERED AND REJECTED
2. No alternative options considered. 
DETAIL (Including consultation carried out)
3. Southampton City Council have been issued a Ministerial Direction

Requiring it to undertake a local assessment (feasibility study) of air quality 
in the city, and produce a business case for a Plan to demonstrate how
compliance with the EU Ambient Air Quality Directive (AAQD) of 40 μg/m3 for
Nitrogen dioxide (NO2) can be achieved in the shortest possible time. This 
must be submitted to the Secretary of State for Environment for approval no 
later than the 31st January 2019.
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4. Between June 21st 2018 and the 13th September 2018 the council undertook 
a consultation exercise with neighbouring authorities, local communities and 
businesses to: explain the objectives of the Clean Air Zone study, consider 
the potential health and economic impacts; understand any concerns; and 
assess the need for any mitigating actions or identify alternative options for 
consideration.

The response was unprecedented. 9309 replies were received and have 
been accounted for in developing the Clean Air Zone business case and 
identifying a preferred option for the Plan that will deliver compliance. 75% of 
respondents indicated that they thought air quality was a fairly or very big 
problem in Southampton. 80% agreed with the overall aim of a proposed 
Clean Air Zone and 56% supported a vehicle charging scheme as a means 
of delivering improvement. 78% and 77% believed it would deliver positive 
impacts on the environment and public health respectively.

Of the comments received some of the most significant topics raised 
concerned; the need for action to improve air quality, the proposed measures 
not being enough and, the need to focus on sources other than road 
transport.

5. The subsequent Plan being proposed indicates that nitrogen dioxide 
concentrations have improved in recent years as consequence of both local 
and national action. It also recommends a package of measures to ensure 
the likelihood of compliance being achieved.  However, the consultation 
illustrated that expectations and ambitions for cleaner air in Southampton 
extended beyond achieving legal compliance and the objectives set by the 
governments Clean Air Zone Framework.

A new set of objectives and actions is needed if this is to be satisfied. To 
satisfy this expectation a proposal to introduce a Green City Charter is 
recommended which will provide an opportunity to establish more ambitious 
improvements through alternative long-term, far-reaching projects.

6. The Clean Air Zone consultation and the wider stakeholder engagement 
work has identified that there is a significant appetite amongst stakeholders 
to contribute to delivering improvements. Although the council has far 
reaching responsibilities it recognises that it cannot deliver the scope of 
change needed to achieve the standard of air quality that many want. The 
council also believes that encouraging and supporting voluntary change can 
be more effective in the long term than enforcing it.

The Green City Charter can provide a vehicle to harness the enthusiasm 
seen during the Clean Air Zone Consultation and seek to maintain and even 
accelerate to momentum apparent during this exercise.

7. The principles driving improved air quality support wider environmental 
improvements and benefits to the city. Similarly, the approach to delivering 
improved air quality (like partnership working) can be applied more generally 
to create a set of objectives and commitments that are mutually beneficial 
and can collectively build a more sustainable city.
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8. Making Southampton a greener city can only be achieved through 
partnership working with local residents, businesses and other stakeholders. 
Everything we do, whether as an individual in work, at home or visiting the 
city, or as an organisation, has an environmental impact. The council’s 
intention is to work with partners to develop a shared set of principles that 
will ensure the environment is at the forefront of all decision making whether 
at work or at home.

9. Government published its Clean Air Strategy on the 14th January 2019.  This 
forms part of a wider government vision on the environment including the 
vision for a Green Brexit (the new Environment Bill) and A Green Future: Our 
25 Year Plan to Improve the Environment. Section 3 identifies the link 
between clean air, the wider environmental and public health agenda and 
sustainable development. It states that “in the past, pollution was sometimes 
seen as a price we had to pay for progress, but that is outdated thinking. We 
now know that clean, green and healthy environments in urban and rural 
areas are an essential component of progress, not a barrier to economic 
development”.

10. Government published 'A Green Future: Our 25 Year Plan to Improve the 
Environment' in January 2018. This identifies key environmental benefits and 
pressures and sets out goals and targets for improving the environment 
within a generation. It details how government will work with communities 
and businesses to do this. It recognises many organisations and 
partnerships pursue their own plans, and opportunities for joining up and 
integrating environmental work are missed. At a local level it suggests that 
environmental effort be guided by the goals it has outlined but also to reflect 
local needs and priorities as well as being more integrated and efficient.

A Green City Charter can achieve this and can ensure Southampton is best 
placed to benefit from the support, initiatives and funding that central 
government will provide through the delivery of its own strategy.

11. Southampton City Council is already active delivering schemes that support 
sustainable living.  These include its Clean Air Strategy, the MyJourney 
sustainable travel programme, Fuel Poverty Action Plan and CitizEn Energy.  
But there is scope to build on these and an opportunity to use the 
experiences gained in delivering them to invest in a wider range of 
opportunities that will benefit the council and the city.  

12. Other cities have been recognised as Green Cities for the efforts they have 
made to promote sustainable living.  They have and been able to 
demonstrate the significant benefits a more sustainable economy can 
deliver. Southampton can learn from these cities, identify good practice and 
how to deliver it.

13. Appendix 1 illustrates a set of themes and commitments as an example of 
what a Green City Charter might offer. This is based on the priorities 
published in the government’s 25 year Plan and suggestions proposed 
during initial officer workshops. It is proposed that those who adopt the 
charter will propose their own set of specific commitments, actions and 
targets alongside each of the priorities to demonstrate how they will 
contribute.
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14. Appendix 2 proposes a work plan involving both internal and external 
engagement to develop the proposal further, ensure priorities reflect the 
city’s needs and establish a set of ambitious targets and a delivery plan for 
the council.  The Green City Charter and the council’s action plan will be 
presented to cabinet in spring 2019.

15. In addition it is intended that we will work with and support stakeholders to 
adopt the Charter and develop their own plans alongside us.  This will be 
achieved through round table events with business leaders, other public 
sector organisations, academics, community interest groups and local 
residents. Social media, the Clean Air Network, feedback from the Clean Air 
Zone consultation and analysis of national and international best practice will 
also be utilised.

RESOURCE IMPLICATIONS
Capital/Revenue 
There is currently no budget set aside for delivery of the Green City Charter in the 
2019/20 budget proposals. An assessment of potential delivery costs, and associated 
funding streams, will be undertaken as the Charter is developed.
Property/Other
To be confirmed on delivery of the Green City Charter.
LEGAL IMPLICATIONS
Statutory power to undertake proposals in the report: 
s.1 Localism Act 2011 allows the Council to do anything deemed necessary or 
desirable to deliver or support its functions and duties providing that action is not 
otherwise prohibited by statute (the general power of competence). The preparation 
and delivery of a Green City Charter is authorised by virtue of s.1.
Other Legal Implications: 
The contents of a Green City Charter may be authorised by a variety of statutory 
powers and duties, depending on what is included in the final version to be adopted. 
Legal powers to undertake the proposals in the Charter will be further investigated as 
those proposals are developed with stakeholders and will be included in the final report 
to Cabinet. In undertaking the preparation of the Charter the Council needs to have 
regard to the impact of any proposals on protected characteristics under the Equalities 
Act 2010 and s.17 Crime & Disorder Act (the duty to reduce or remove opportunities 
for crime and disorder in the area) as well as the duty to secure the rights and 
freedoms protected under the Human Rights Act 1998. These duties will be addressed 
by the preparation of an Equalities and Safety Impact Assessment (‘EISA’). The 
Council also has various duties under the Environment Act 1995 and Environmental 
Protection Act 1990 to address air quality and other environmental pollutants and the 
proposals under the Charter will assist in delivering this duty. 
POLICY FRAMEWORK IMPLICATIONS
A Green City Charter will support the delivery of the Council Strategy 2016-2020 
outcome “People in Southampton live safe, healthy, independent lives”.
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A Green City Charter will support the delivery of the Health and Wellbeing Strategy 
2017-2025 outcomes “People in Southampton live active, safe and independent lives” 
and “Inequalities in health outcomes are reduced”.

A Green City Charter will support the Clean Air Strategy by providing a mechanism to 
deliver further improvements in local air quality. 

A Green City Charter is consistent with the principles outlined in the Government’s 
Environment Strategy, 'A Green Future: Our 25 Year Plan to Improve the Environment' 
and their Clean Air Strategy. 

KEY DECISION? No
WARDS/COMMUNITIES AFFECTED: All

SUPPORTING DOCUMENTATION

Appendices 
1. A Blueprint for a Green City Charter
2. Work plan to deliver a Green City Charter
Documents In Members’ Rooms
1. None
Equality Impact Assessment 
Do the implications/subject of the report require an Equality Impact 
Assessment (EIA) to be carried out?

No

Privacy Impact Assessment
Do the implications/subject of the report require a Privacy Impact
Assessment (PIA) to be carried out.

No

Other Background Documents
Equality Impact Assessment and Other Background documents available for 
inspection at:
Title of Background Paper(s) 

None

Relevant Paragraph of the Access to 
Information Procedure Rules / Schedule 
12A allowing document to be 
Exempt/Confidential (if applicable)
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A Blueprint for a Green City Charter
Our vision to deliver a cleaner, greener more sustainable and 
resilient city.
We are committed to making Southampton a cleaner, healthier, more sustainable and attractive 
environment for all.

We cannot achieve this on our own.  But by working with partners; setting ourselves 
informed and challenging goals; embracing innovation and; delivering on our 
promises we can deliver lifelong, lasting health benefits to the city’s people and the 
wider environment, inspire others, remove barriers to further economic development and 
make our city a more attractive place to work, live and visit. 
–What we need to do

Theme Pledge
A generic commitment from stakeholders (including  SCC) that 

can deliver improvements around the theme

1 Protect and improve health and 
wellbeing 

Work with partners across the City to create an environment 
that will  improve the quality of life of those in our community 

2 More challenging targets for emissions 
and air quality standards

We will pursue ongoing reductions in air pollution that reach 
beyond existing legal standards or other published levels.

3 Sustainable and active travel We will prioritise the use of sustainable and active travel 
modes on all our journeys

4 Low Emission transport and technology We will fast track the adoption of low emission technologies.

6 Sustainable Energy We will use energy that is generated from renewable sources and 
support the local generation of sustainable energy that does not 
compromise local air quality. 

7 Green Infrastructure We will protect and enhance  existing green infrastructure 
and look to introduce new green infrastructure where we can

8 Conserving Resources We will make the best use of the resources we have, 
minimise waste and ensure we reuse and recycle as much as 
we can.

We will actively seek to support and collaborate with other 
stakeholders.

9 Planning for the future Our future plans will support and assist in creating a city 
designed to deliver our vision our support our vision and be 
resilient to the challenges presented by climate change.

10 Sourcing and Procurement We will seek to use external services and products that share 
our vision.

11 Deliver actions We will publish an Action Plan detailing how we deliver on 
these promises within 6 months of signing this charter
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Work plan to deliver a Green City Charter
Week Commencing

Task
21-Jan 28-Jan 04-Feb 11-Feb 18-Feb 25-Feb 04-Mar 11-Mar 18-Mar 25-Mar

Cabinet decision to progress Charter 22-Jan          

Media statement 23-Jan          

Identify/contact internal stakeholders 23-Jan          

Internal workshop - SCC commitments         

Identify external stakeholders           

Draft SCC commitments           

External stakeholders workshop           

Draft charter - circulate for approval           

Draft review - amend with recommendations           

Publish proposed charter for Cabinet           

Cabinet paper         19-Mar  

Media statement/promotion           

Launch event with partners          26-Mar
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