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1 Introduction 

Purpose of Report 

1.1.1 This report sets out the results of modelling carried out in Summer 2022 to 
forecast air quality in Greater Manchester (GM) in future years, taking into 
account the impacts of Covid-19 on vehicle fleet renewals and new 
investment in the bus fleet in GM. 

1.1.2 The report documents minor refinements that have been reflected within the 
modelling methodology to reflect the impacts of the Covid-19 pandemic on 
air quality, and other changes that have been made to reflect the newest 
evidence on investment in ultra-low emission buses, as well as any other 
methodological changes that have been made to the óDo Minimumô 
modelling methodology. These changes to the modelling apply the 
assumptions and methodology developed in agreement with JAQU (in 
Spring 2021) and the TIRP, based on the extant JAQU guidance for 
assessing the impact of Covid-19 provided to GM in 2021. 

1.1.3 The report sets out how the relevant methodological changes have been 
reflected within the modelling to forecast the air quality without the GM CAP 
in place. The modelling has been conducted for 2025. 

Background 

1.1.4 The Government has instructed many local authorities across the UK to take 
quick action to reduce harmful roadside levels of Nitrogen Dioxide (NO2) 
following the Secretary of State (SoS) for Environment, Food and Rural 
Affairs issuing a Direction under the Environment Act 1995 in 2017 requiring 
them to undertake feasibility studies to identify measures for reducing NO2 
concentrations to within legal limit values in the ñshortest possible timeò. In 
Greater Manchester, the 10 local authorities, the Greater Manchester 
Combined Authority (GMCA) and Transport for Greater Manchester (TfGM) 
are working together to develop a Clean Air Plan to tackle NO2 exceedances 
at the roadside, herein known as Greater Manchester Clean Air Plan (GM 
CAP). 

1.1.5 In March 2019 the GM Authorities agreed the submission of the Outline 
Business Case (OBC) that proposed a package of measures that was 
considered would deliver compliance in Greater Manchester in the shortest 
possible time, at the lowest cost, least risk and with the least negative 
impacts. This involved a Charging Clean Air Zone Class C with additional 
measures. 

1.1.6 In July 2019 the SoS issued a Direction under section 85 of the Environment 
Act 1995 requiring the 10 Greater Manchester local authorities to implement 
the local plan for NO2 compliance for the areas for which they were 
responsible, including a Charging Clean Air Zone Class C with additional 
measures, but with an obligation to provide further options appraisal 
information to demonstrate the applicable class of Charging Clean Air Zone 
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and other matters to provide assurance that the local plan would deliver 
compliance in the shortest possible time and by 2024 at the latest.  

1.1.7 The SoS subsequently issued a Direction to the ten Greater Manchester 
local authorities in March 2020 that required them to take steps to implement 
the local plan for NO2 compliance so that compliance with the legal limit for 
NO2 is achieved in the shortest possible time, and by 2024 at the latest, and 
so that exposure to levels above the legal limit for NO2 is reduced as quickly 
as possible.  

1.1.8 A statutory consultation on the proposals took place in Autumn 2020.  

1.1.9 The GMCA ï Clean Air Final Plan report on 25 June 20211 endorsed Greater 
Manchesterôs Final CAP and policy following a review of all of the 
information gathered through the GM CAP consultation and wider data, 
evidence and modelling work. Throughout the development of the previous 
Plan, JAQU reviewed and approved all technical and delivery submissions. 
The Plan was agreed by the ten Greater Manchester local authorities. Within 
this document, this is referred to as the Previous GM CAP.  

1.1.10 On 20 January 2022 the Air Quality Administration Committee considered 
the findings of an initial review of conditions within the supply chain of Light 
Good Vehicles (LGVs) in particular which were impacting the availability of 
compliant vehicles. The Committee agreed that a request should be made to 
the SoS to pause opening of the next phase of Clean Air Funds to enable an 
urgent and fundamental joint policy review with Government to identify how a 
revised policy can be agreed to deal with the supply issues and local 
businessesô ability to comply with the GM CAP.  

1.1.11 On the 8th February 2022, a new Direction was issued by the SoS2 which 
confirmed that the March 2020 Direction to implement a Class C charging 
Clean Air Zone (CAZ) had been revoked and required that a new plan be 
submitted to the SoS by 1st July 2022 which should:3   

¶ review the measures specified in the local plan for NO2 compliance 
and associated mitigation measures; and  

¶ determine whether to propose any changes to the detailed design 
of those measures, or any additional measures.  

1.1.12 The Direction also requires that compliance with the legal limit value for 
nitrogen dioxide is achieved in the shortest possible time and no later than 
2026 and that exposure to levels above the legal limit for nitrogen dioxide is 
reduced as quickly as possible.  

 
1 Also considered by the Greater Manchester authorities through their own constitutional decision-making arrangements. 
2 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1054931/Environment_Act_1995_ 
Greater_Manchester_Air_Quality_Direction_2022.pdf 
3 In addition to recommendations about interim arrangements for changes to delivery arrangements for the CAZ in the meantime, 
including signage, funding and discount/exemption applications. 
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1.1.13 Within this document, this new plan, and any subsequent further 
development of the new plan, is referred to as the New GM CAP. 

Structure of the Note 

1.1.14 Following this introductory chapter, the remaining sections of this report 
comprise: 

¶ Chapter 2 provides details of methodology updates together with 
detail relating to the scenarios that have been modelled; 

¶ Chapter 3 discusses the updated Do Minimum emissions modelling 
results; 

¶ Chapter 4 Presents the updated Do Minimum Air Quality modelling 
results; and 

¶ Chapter 5: provides the key summary and conclusions of the 
updated modelling, together with details of the proposed next steps. 

1.1.15 In addition, Appendix A, set out the key data, approach and considerations 
for reflecting the latest position regarding delays to the natural turnover of 
the vehicle fleet. 
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2 Methodology 

Overview of the Modelling Process 

2.1.1 Air quality in Greater Manchester has been modelled as part of the GM CAP, 
and areas of exceedance of the Limit Values identified. This modelling has 
been updated at relevant stages throughout the development of the plan for 
a number of reasons; for example, to reflect changes to the key phasing 
dates, to revise underpinning assumptions such as vehicle fleet age (due to 
Covid-19), or as a response to policy refinements as a result of the public 
óconversationô or consultations. 

2.1.2 The core goal of the GM CAP is to address the legal requirement to achieve 
compliance with the legal Limit Value (40 µg/m3) for NO2. 

2.1.3 Air quality is expected to gradually improve over time as a result of the 
ongoing cycle of newly purchased vehicles replacing older more polluting 
equivalents. The Government has required that the GM CAP delivers 
compliant air quality, using modelling to forecast future concentrations and 
showing how potential measures might reduce concentrations.  

2.1.4 The air quality problem for Greater Manchester is assessed by reference to 
the ñDo Minimumò scenario, which sets out air quality as forecast if no action 
is taken by the GM CAP. The forecast takes into account other 
investment/interventions that are planned, funded and committed, where 
they have an impact on travel, traffic or the road network. The forecast 
appraisal years were developed for the original planned scheme 
commencement date for the GM CAP (2021 ï not updated), the current 
expected scheme commencement date (2023) and a further year to inform 
the trajectory of improvement to compliance with the Limit Values (2025).  

2.1.5 The GM CAP is underpinned by an evidence base derived from data 
collection, research, analysis and modelling. Throughout the technical 
development process from 2017 to date, Greater Manchester has used best 
practice methodology and assumptions and worked closely with Government 
including, for example, by delivering updates to incorporate the impacts of 
Covid-19 to the GM CAP in accordance with national guidance.  

2.1.6 The modelling approach has been updated to reflect the impacts of Covid-19 
in line with JAQU guidance and changes to the GM CAP Policy following 
public consultation and now in respect to changing market conditions and 
further Covid-19 related impacts.  

2.1.7 The purpose of the modelling process is to quantify the impact of traffic by 
vehicle type on emissions and consequently on concentrations of NO2 at the 
roadside in Greater Manchester. 

2.1.8 The modelling for the study is being undertaken using the CAP modelling 
suite as illustrated below in Figure 1. 
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Figure 1 CAP Modelling Suite 

 

2.1.9 The modelling system consists of five components: 

¶ The demand sifting tool, which has been developed to allow measures 
to be tested in a quick and efficient way prior to detailed assessments 
being undertaken using the highway and air quality models. The sifting 
tool uses fleet specific Cost Response models to determine 
behavioural responses to the CAP proposals (pay charge, upgrade 
vehicle, change mode, cancel trip etc.) The outputs comprise demand 
change factors which are applied to the do-minimum Saturn matrices to 
create do-something demands for assignment. 

¶ The highway (Saturn) model, which uses information about the road 
network and travel demands for different years and growth scenarios to 
estimate traffic flows and speeds for input to the emissions model and 
forecasts of travel times, distances and flows for input to the economic 
appraisal. 

¶ The emissions model, which uses TfGMôs EMIGMA (Emissions 
Inventory for Greater Manchester) software to combine information 
about traffic speeds and flows from the Saturn model with road traffic 
emission factors and fleet composition data from the Emission Factor 
Toolkit (EFT) to provide estimates of annual mass emissions for a 
range of pollutants including oxides of nitrogen (NOx), primary-NO2, 
particulate matter (PM10 and PM2.5) and CO2. 

¶ The dispersion model, which uses ADMS-Urban software to combine 
information about mass emissions of pollution (from EMIGMA) with 
dispersion parameters such as meteorological data and topography to 
produce pollutant concentrations. 

¶ Finally, the outputs of the dispersion model are processed to convert 
them to the verified air quality concentrations, using Defra tools and 
national background maps. 

2.1.10 The modelling suite has remained consistent with that used for the 
development of the Option for Consultation, updates to these tools to 
represent the revised Do Minimum scenarios are discussed within the later 
chapters of this report. 

Refined Delayed Fleet Assumptions 

2.1.11 The Do Minimum forecast has been updated because the evidence 
presented to the Government in February 2022 showed that business as 
usual (BAU) car sales were lower than expected in 2021, meaning that the 
fleet was older than forecast, and that this was likely to delay compliance 
with legal limits of NO2 with the scheme as planned. Therefore, in order to 

Demand 
Sifting Tool

GM SATURN 
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Dispersion 
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update the Do Minimum forecast, the underpinning assumptions have been 
reviewed to ensure they remain up-to-date. These changes are set out in 
Table 1.  
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Table 1 Overview of Delayed Fleet Assumptions Applied in Do 
Minimum 2025 Scenario Modelling 

Vehicle 
Type 

Criteria Changes 

HGV Fleet 
age 

No changes made in 2021 version as evidence did not 
suggest HGV purchases had been affected by the 
pandemic in 2020 (given impact of regulatory change in 
2019 which had distorted purchase patterns such that 
lower than normal purchases were expected in 2020 
anyway) - No changes made in latest forecast 

LGV Fleet 
age 

Delay (c1 month) applied in 2021 version. Evidence 
suggests sales in 2021 were similar to Greater 
Manchesterôs forecast and therefore no additional 
changes are proposed. 

Car Fleet 
age 

Delay (c11 months) applied in 2021 version to reflect 
loss of sales in 2020 and SMMT forecast of gradual 
Covid recovery. 

New evidence suggests that car purchases were lower 
than expected in 2021 and therefore this additional 
delay has been reflected in this forecast version, with a 
delay of one year applied. 

Taxi Fleet 
age 

Evidence in 2021 suggested that upgrades had been 
delayed but could not quantify impact, therefore a delay 
of one year was applied as a cautious estimate in that 
version. - No changes made in latest forecast. 

Bus Funding Electric bus funding was represented in the model 
includes the removal of ULEB funding from Vantage 
and Free Bus routes, and addition of ZEBRA funding 
for Stockport. 

CRSTS funding not yet assigned so cannot be 
represented in Do Minimum scenario, but is considered 
separately. 

2.1.12 Further details and background data that have been used to determine the 
identified modelled impacts for representing the delays to the natural 
turnover of the vehicle fleet is discussed in Appendix A, together with the 
changes that were applied within the modelling. 
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Updated Position Regarding Electric Bus 

2.1.13 GM has reviewed the assumptions underpinning the highway assignment 
modelling including bus services and fleet, taxi upgrade assumptions, traffic 
volumes and composition and future schemes. 

2.1.14 Since the previous review of bus services, a fleet of zero emission buses has 
been deployed on routes into the city centre and further zero emission buses 
are funded and planned to be in operation from 2024. The highway model 
was updated to reflect these new buses, operating on the following services: 

¶ 111, 43 (Chorlton to Manchester City Centre, Manchester Airport to 
Manchester City Centre) ï from 2020. [Included in previous modelling] 

¶ Full electrification of all services operating out of the Stagecoach 
Sharston depot, in Stockport as part of GMôs successful ZEBRA4 
funding award, from 2024. [Updated from previous modelling] 

2.1.15 The Stockport depot ZEBRA funded buses are not expected to be fully 
deployed until 2024. To enable the extrapolation of modelled concentrations 
for 2026, using the available 2023 and 2025 forecast models, the Stockport 
ZEBRA electric buses have been applied in the 2023 model as well as the 
2025 model. This means that the emissions and concentration predictions 
along these bus routes, which are predominantly on the corridors from 
central Stockport towards the Manchester regional centre, will be under-
predicted in 2023 because many buses would still be diesel variants at that 
time.  

2.1.16 However, some previously expected electrification of bus services based on 
Ultra Low Emission Bus funds (ULEB), as represented in the Post-
Consultation modelling scenario are no longer available following the expiry 
of the relevant funds. The services below are now modelled as continuing 
with the projected diesel / hybrid fleets, in the Do Minimum scenario: 

¶ Manchester Metroshuttle Free Bus Services (within the City Centre) ï 
previously planned from 2023.  

¶ Vantage services (operating through Salford to Manchester City 
Centre, including along the A34 Bridge St/John Dalton St) ï 
previously planned from 2023. 

The locations of these services are shown in Figure 2, Figure 3 and   
Figure 4. 

 

 
4 Zero Emission Bus Regional Areas (ZEBRA) scheme - GOV.UK (www.gov.uk) 

https://www.gov.uk/government/publications/apply-for-zero-emission-bus-funding
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Figure 2: ULEB-funded Electric Bus Routes (Vantage [now diesel buses], 111 & 43 [retained as electric buses])   
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Figure 3: ULEB-funded Metroshuttle Free Bus Routes in the Regional Centre  
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Figure 4: ZEBRA Funded Bus Routes, from the Stockport depot  

 
 

Definition of Modelled Scenarios 

2.1.17 Modelling has been undertaken for the following scenarios: 

¶ Do Minimum (i.e. No GM CAP) - represents what would be 
forecast to happen in the absence of all GM CAP proposals. In 
reality this is overly pessimistic because funds for buses and HGVs 
have been available and successfully applied since these aspects 
of the GM CAP opened in 2021. This scenario is used to enable 
appraisal of the full impact of the GM CAP itself. 

¶ Do Minimum with CBF Grants ï represents what is forecast to 
happen with incorporation of approved GM CAP Clean Bus Fund 
(CBF) grants. The test is based upon the number of buses in each 
Greater Manchester operatorôs fleet where grants have been 
approved as of March 2022 (around 1,000 buses have been 
approved for retrofit or replacement funding, with 500 already on 
the road). The test was implemented in EMIGMA, with adjustments 
made to each specific operatorôs fleet mix to represent an increased 
proportion of newer (Euro VI) compliant buses running their service 
routes, so reducing forecast emissions.  

Target determination 
2021 exceedances in 
red, at risk of 
exceedance in orange  
 
ZEBRA funded routes 
in green 


