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1.2.2

Introduction and context

Covid-19 Impacts on CAP Modelling

This Technical Note sets out GM’s proposed approach to developing
assumptions based on appropriate emerging evidence and projections of the
Covid recovery. In response to JAQU'’s guidance of 22" February 2021, it
sets out how GM proposes to reflect Covid-19 impacts in GM'’s central Do
Minimum and Do Something scenarios.

The definition of a preferred set of assumptions will then be based on the
approach set out herein, for necessary GM governance and approvals, as
well as agreement with JAQU. These preferred assumptions will then be
used to define the modelling required for the FBC submissions. Wherever
possible, these have been informed by central government guidance and the
most recent available evidence.

Background

Greater Manchester (GM) district authorities have been mandated by the
Government to to take quick action to reduce harmful Nitrogen Dioxide
(NO2) levels, issuing a direction under the Environment Act 1995 to
undertake feasibility studies to identify measures for reducing NO2
concentrations to within legal limit values in the “shortest possible time”. In
Greater Manchester, the 10 local authorities, the Greater Manchester
Combined Authority (GMCA) and Transport for Greater Manchester (TfGM),
collectively referred to as “Greater Manchester” or “GM”, have worked
together to develop a Clean Air Plan to tackle NO2 Exceedances at the
Roadside, referred to as GM CAP.

The GM CAP is underpinned by a programme of transport, emissions and air
quality modelling to identify the scale of the poor air quality challenge and to
test the effectiveness of these specific measures and packages of measures
in combination. This process is described in the following reports:

e Local Plan Transport Modelling Tracking Table (T1), which is a live
document, that is intended to demonstrate that the modelling
requirements for the study are being met;

e Local Plan Transport Highway Model Validation Report (T2), which
explains in detail how the road traffic model was validated against real-
world data in the base year (2016);

e Local Plan Transport Modelling Methodology Report (T3), which
describes the approach taken to forecast traffic in 2021 and beyond to
2023 and 2025; and

e Local Plan Air Quality Modelling Tracker Table (AQ1) and Methodology
Report (AQ2), which provides an overview of the air quality modelling
process and evidence base.
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1.2.6

1.2.7

1.2.8

1.2.9

1.3

These reports were published at OBC and were updated in January 2020 to
support the consultation process.

The results of the analysis carried out at OBC were presented in the
Strategic and Economic cases of the OBC and associated appendices, and
in the following reports:

e Local Plan Transport Model Forecasting Report (T4), which describes
the transport modelling process and results for the Greater Manchester
Clean Air Plan Project; and

e Local Plan Air Quality Modelling Report (AQ3), which provides details
of modelled NOx and NO2 concentrations for the base and forecast
years, including comparisons with measured concentrations for the
base year.

Revised versions of the Local Plan Transport Model Forecasting Report (T4)
and Local Plan Air Quality Modelling Report (AQ3) were produced in
January 2020 setting out the process applied to testing of the Package for
Consultation, and the results of that modelling.

The appraisal of the economic impacts and value for money of the GM CAP
was presented in the Economic case of the OBC, and the methodology for
this analysis is described in the following reports:

e E1 — Economic Appraisal Methodology Report;
e E2 — Economic Appraisal Model; and
e E3 - Distributional Impacts Report.

These reports were updated in November 2020 and submitted with the
Interim Full Business Case, based on a pre-Covid 19 modelling position.

Final revisions of the Technical and Economic Reports will be carried out
and submitted with the Full Business Case (FBC). These will apply the
proposed revisions to the methodology as set out in note ‘Proposed
approach to representing the impacts of Covid 19 in the core scenario for the
GM CAP’ as well as any changes to the proposed package of measures
post-Consultation.

GM decided to proceed with consultation on the basis of the Package for
Consultation, based on pre-Covid 19 assumptions and modelling, and to
include questions about the Covid 19 impact in that Consultation. The
Consultation closed in December 2020. Analysis of the results of that
Consultation is now underway and will be reported to the GMCA and ten
local authorities in summer 2021, alongside a report summarising the
modelled impact of the proposed changes on compliance. Any implications
of the Consultation on the package of measures or modelling process have
not yet been considered.

Overview of the modelling process




1.3.1 The modelling for the study is being undertaken using the CAP modelling

suite as illustrated below in Figure 1-1:

Figure 1-1 CAP Modelling Suite

1.3.2 The modelling system consists of five components:

1.3.3

1.4

e 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.

e 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.

e The emissions model, which uses TfGM’'s 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 (NOXx), primary-NOz2,
particulate matter (PMio and PM25) and COz.

e 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.

e 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.

The purpose of the modelling is to identify the preferred option for delivering
air quality compliance in the shortest possible time, and to provide
supporting analyses for the development of the business case submissions.

Analysis of Covid 19 Impacts on the GM CAP




1.4.1 Since the modelling for the Consultation Option was undertaken, the onset of

1.4.2

1.4.3

the Covid 19 pandemic and the associated restrictions to travel and the
economy have impacted on a range of the assumptions used within the
modelling approach for the CAP. In response, GM undertook a programme
of modelling and analysis to assess the impact of the pandemic on the GM
CAP. This programme included:

e A review of risks and assumptions;

e Scenario planning and brainstorming exercise, carried out with TFGM’s
Strategy team to incorporate considerations beyond the GM CAP;

e Monitoring of real-world conditions;
e Impacts assessments by vehicle type and distributional impacts;
e Research, data collection and Consultation; and

e Sensitivity testing of transport, AQ and economic models, based on
indicative or hypothetical scenarios and applying JAQU'’s guidance.

The results of this analysis have been fed back to GM’s ten local authorities
and to JAQU and are set out in a series of Technical Notes supplied to
JAQU. A report setting out the impact of the proposed changes on the Do
Minimum position, alongside modelling of the impact of the post-Consultation
package on achieving compliance in the shortest possible time will be
available in early summer 2021.

GM'’s analysis suggested that the following key factors were both plausible
and potentially impactful:

e Vehicle upgrades slow, with fewer new vehicles entering the fleet and
older vehicles remaining in the fleet for longer;

e A sustained increase in working from home reduces commute traffic,
particularly in peak periods;

e Bus mileage may reduce if patronage does not recover to pre-
pandemic levels, unless subsidies are maintained to prevent this;

e Businesses may be less able to upgrade in response to the GM CAP,
due to having exhausted their reserves, taken on debt, suffered
shutdowns and so on; and/or

e Availability of compliant vehicles may be constrained, and/or prices
may rise.



2 JAQU guidance and GM’s response to it

2.1 Interaction with JAQU

2.1.1 Following the OBC submission in March 2019, technical discussions
concerning the behavioural, traffic and air quality modelling recommenced in
April 2019 on a regular fortnightly basis. Additional technical documentation
was provided to JAQU in the form of a series of technical notes. The revised
methodology as set out in these notes was approved by JAQU in November
2019, and reflected in the updated Technical Reports submitted in January
2020.

2.1.2 The economic appraisal methodology was updated and agreed with JAQU in
spring 2020, reflected in updated Economic Reports submitted as
appendices to the Interim FBC in November 2020.

2.1.3 Following the start of the first national lockdown in March 2020, GM held
several technical discussions throughout 2020 and 2021 with JAQU to
consider the impact of the pandemic on the GM CAP.

2.1.4 GM have submitted a number of draft technical notes to JAQU as part of this
process?, as set out in Table 2-1 below. It is intended that an updated
version of the analysis contained in these notes will be set out in a report to
GM’s ten local authorities in summer 2021, superseding the notes.

1 Note that two further notes, CV13 and CV14, were planned but not submitted and the planned contents of note CV6 (an initial
assessment of Covid 19 impacts on Analytical Assurance) have been incorporated in this note.



Table 2-1: GM CAP Covid 19 Technical Notes

Number | Title

Cvi Sensitivity test of a delay in fleet upgrade resulting from the Covid 19 pandemic

Cv2 Covid 19 Related Sensitivity Testing: Zero Upgrade Test Considerations

Cv3 Sensitivity test of increased working from home resulting from the Covid 19 pandemic
Cv4 Sensitivity testing of Covid 19 impacts on behavioural responses

CV5 Sensitivity testing of Covid 19 impacts on bus

Cv7 Review of Covid 19 impact on modelling methodology as set out in T3

Ccv8 Review of Covid 19 impact on modelling methodology as set out in T4

CVv9 Review of Covid 19 impact modelling methodology as set out in AQ2 and AQ3

CV10 Covid 19 Impacts — HGV

Cv1ili Covid 19 Impacts — LGV

Cvi12 Covid 19 Impacts — Coach & Minibus

CVi5 Summary data note - Monitoring traffic conditions during the pandemic

CV16 Specialised Goods Vehicle Counts (2020)

2.2 JAQU quidance and GM response

2.2.1 JAQU have supplied three sets of modelling-related guidance to local
authorities, as set out in Table 2-2, which also sets out GM'’s actions in
response to that guidance.



Table 2-2: Covid 19 related JAQU guidance and GM response

Date received

JAQU guidance

GM response

approach to be taken by local
authorities in representing the
impacts of Covid 19 on their
Clean Air Plans (see Appendix
One on page 53 of this
document). This guidance sets
out a Red/Amber/Green (RAG)
rating determining whether local
authorities are able to apply the
results of sensitivity testing of a
given factor within their central
scenario ie: whether Covid-related
changes to assumptions can be
incorporated within the core
modelling scenario, or whether
they should be considered as
sensitivity tests.

26/05/2020 Requesting sensitivity testing of GM has conducted sensitivity testing of
() the ‘with measures’ the impact of a one—year—olde( fl(_aet,
scenarios wherein the supplled_ as Note CV1 — Sensitivity test of
i a delay in fleet upgrade.
natural fleet turnover is
‘paused’ at the level of the GM agreed with JAQU that a 0% upgrade
previous year; and response test would not be informative in
(i) a second sensitivity test the GM CAP context, as i.t would bg :
applying a 0% upgrade in essentlally.a near Do Minimum position,
response to a CAZ scenario as set out in Note CV2 — Zero upgrade
" | test considerations.
Instead, GM has conducted a number of
sensitivity tests of the assumed
behavioural responses, set out in Note
CV4 — Sensitivity test of Covid 19 impacts
on behavioural responses.
17/07/2020 Guidance on considering the GM has undertaken sensitivity testing of
possible effect of Covid 19 on the | the possible effects of Covid 19 on the
economic analysis of the plan, value for money assessment, based on a
including the value for money methodology as agreed by email on
assessment, distributional impact | 30/11/2020.
ind thg development of CleRN GM has also carried out a review of the
und bids. A e .
distributional impacts assessment and
produced supporting analysis of the
impact of the pandemic on each vehicle
type in scope for charging under the
proposed GM CAZ C.
22/02/2021 Ministerial guidance on the GM has conducted a review of the JAQU

guidance and considered an approach to
revising the modelling methodology in
accordance with this guidance and
reflecting both (i) sensitivity testing
determining which factors could impact
the GM CAP and (ii) locally collected
evidence on the extent to which these
impacts are being realised as a result of
the pandemic.

GM'’s proposed approach to revising the
local modelling methodology to represent
the impacts of Covid 19 is set out in this
note, alongside a supporting discussion
of the impact of Covid 19 on uncertainty
and how this will be reflected within the
core scenario and sensitivity testing.




2.2.2 On 22" February 2021, JAQU provided GM with Ministerial guidance on the

2.3

2.4

25

approach to be taken by local authorities in representing the impacts of
Covid 19 on their Clean Air Plans (see Appendix One for details). This
guidance sets out a Red/Amber/Green (RAG) rating determining whether
local authorities are able to apply the results of sensitivity testing of a given
factor within their central scenario. The RAG rating is defined as follows:

e “Green’ rated — results can be used to influence central scenario
modelling due to a higher level of confidence in the evidence (lower
level of uncertainty) and/or small impact on outcomes.

e “Amber” rated — results may be used to influence central scenario
modelling if the LA has appropriate supporting evidence. The degree of
change brought about by these results will also play a factor. JAQU will
require the LA to make a strong case for their inclusion, which will be
assessed by JAQU and TIRP, with a recommendation given to
Ministers as to whether JAQU supports inclusion of this impact in their
core modelling.

e “Red” rated — due to the high level of uncertainty with these tests, LAs
will not be able to use the results to influence central scenario
modelling, however results can be included in business cases to
indicate degree of shift possible within the plan.

Tables 2-3, 2-4 and 2-5 below set out JAQU’s guidance for local authorities
and GM'’s response to that guidance. To inform GM’s response, GM has
reviewed the assumptions underpinning each stage of the modelling
process. A summary of the results of that review is set out in Technical
Notes CV7, 8 and 9.

JAQU’s guidance states that “LAs must note that the evidence required to
support Covid-19 assumptions is expected to be of at least the same level of
robustness as evidence included in plans as standard.” Where changes are
proposed to the methodology for the core scenario, the rationale for their
inclusion is set out in Sections 3 to 5.

Note that GM carried out a series of indicative sensitivity tests exploring the
impact of potential changes to factors affecting the GM CAP as a result of
Covid 19, based on the Do Minimum and GM CAP Policy for Consultation
modelling as set out the Technical Reports submitted in January 2020.
Further Covid-related sensitivity testing, as set out below, will be carried out
on the final post-Consultation modelling and will be submitted as appendices
to the FBC, alongside any other sensitivity testing required to assess the
robustness of the Plan.

10



Table 2-3: “Green-rated” factors and GM’s proposed approach to representing them

Factor

JAQU commentary

To be
applied in
GM?

GM commentary

Impacts of a CAZ
implementation delay

Robust evidence within LAs of any delay to CAZ
go-live.

Delays simple to model.

Yes

The pandemic has resulted in a delay to the proposed
launch date of the GM CAZ to spring 2022.

GM has fully developed versions of the modelling suite
for the years 2021, 2023 and 2025. It is not possible to
produce a 2022 version of the modelling suite without
imposing significant delay and cost.

Therefore, GM proposes to apply the following
approach:

1. Development of 2022 versions of the Demand
Sifting Tool and cost models; and

2. Application of an interpolation process between
2021 and 2023 to estimate emissions and
compliance by site in 2022.

Further detail is supplied in Section 3.

Green
recovery/measures

Robust evidence as some LAs have developed
measures that have been agreed and in places
already implemented through other funding
initiatives.

Impact of these tends to be highly localised
(single roads, junctions, etc.)

Yes

Since the previous review of bus services, a fleet of zero
emission buses has been deployed on routes in the city
centre. The highway model will be updated to reflect
these new buses.

Several temporary road schemes have been put in
place during the pandemic. Although it is possible that
they may continue, or that other schemes could be
introduced which affect traffic patterns or the road
network, the GM CAP team is not currently aware of any
new funded and approved schemes of this nature and
therefore no new schemes will be represented in the
highway modelling.

11




Factor JAQU commentary To be GM commentary

applied in

GM?
Delayed development Robust evidence as planning already n As There are a number of road schemes assumed to be in
plans (new residential progress for these schemes. The original sensitivity | the reference case road network modelling programmed
or commercial assumed demand for such schemes was known | o<t onjy | to open in 2023 or 2025 that have been delayed during

developments
finfrastructure, etc.)

to the LA.

Only schemes of significant size will have a high
impact, but most large schemes will have been
considered already by LA modelling.

the GM CAP development. These are:

o Western Gateway Infrastructure Scheme
(WGIS);

e MG60 Junction (Jn) 24-27 smart motorway
scheme; and

e M60 Jn 1-4 smart motorway scheme.

A test of the potential impacts of excluding these
schemes on vehicle routing has been undertaken,
indicating that these cannot be screened out based on
relevant national government guidance scoping criteria
(Design Manual for Roads and Bridges - LA 105 - Air
quality, Nov 2019). However, it is not anticipated that
the changes to traffic flows will materially alter air quality
at key locations for consideration of the GM CAP.

Therefore, a test of the Consultation Option model,
excluding the Full WGIS and M60 Jn 24-27 and Jn 1-4
smart motorway schemes (those elements of the WGIS
scheme that have been built will be included) will be
undertaken as a sensitivity test but changes will not be
applied in the core scenario.

12




Table 2-4: “Amber-rated” factors and GM’s proposed approach to representing them

readily available.

LA may have evidence to support such a
delay derived from observed purchasing
trends throughout 2020.

Fleet upgrade could be influenced by
economic performance depending on timing
of CAZ and length/depth of recession.

Factor JAQU commentary To be applied | GM commentary
in GM?
Fleet upgrade delay impacts | Delay simple to model and national data Yes GM considers that there is now credible evidence

that some vehicle fleets will experience sustained
delay impacts throughout the lifetime of the Plan.

As a result, GM is proposing to apply alterations to
the without-scheme fleet upgrade assumptions for
private cars, vans and taxis (Hackney and PHV).
GM is not proposing to apply alterations to the
fleets for HGV or bus. Further information about
the changes proposed is set out in Section 4.

LAs set these responses in their modelling

JAQU does not want to rule out (by putting in
red) that the LA is able to bring together a
body of evidence that indicates an
adjustment to these assumed response
levels is warranted.

Reduction in CAZ charges based ither locall thered No This is not considered relevant as GM models
ased on efther locally gathered Surveys, behavioural responses to charges using cost
central gov estimates or a literature review of models rather than based on survey data, central
similar schemes during plan development. - government estimates or literature review of
JAQU does not want to rule out (by putting in similar schemes.
red) that an LA may be able to bring ) o )
together a body of evidence that indicates GM is reviewing the proposed CAZ charges in
an adjustment to these assumed response to Consultation feedback. If any .
response levels is warranted. changes to the charge levels are proposed, this
_ _ will be represented in the Do Something
Note: JAQU central assumptions will not be modelling, applying the same process and
updated at this time in respect to Covid-19. behavioural response assumptions as before.
Increased Stay & Pay LAs set the_se responses in their modelling Partially and | GM's evidence does suggest that businesses may
response based onieither locally gathered surveys, as a be less able to upgrade in response to the CAZ,
central gov estimates or a literature review of | oo qitiyity as set out in Technical Notes CV10, 11 and 12
similar schemes during plan development. test and discussed in Tables 7-1 and 7-2.

13




Factor

JAQU commentary

To be applied
in GM?

GM commentary

JAQU central assumptions will not be
updated at this time in respect to Covid-19.

As a result of the proposed alterations to normal
(without scheme) fleet upgrades, there will be
more non-compliant vehicles in scope for the CAZ
at launch. In order to prevent the cost models
predicting implausibly high change responses, a
minor change to how the cost models will be
applied is proposed, set out in Section 5.

Beyond this proposed change, GM does not
consider that there is sufficient certainty in terms
of how the impact on businesses may affect their
behavioural responses to the scheme to allow for
changes to be made to the core scenario. It is
therefore proposed that a series of sensitivity tests
are carried out to reflect plausible impacts on the
affordability of or ability to upgrade.

LGV/HGV change response

Trend in goods vehicle trips and GDP growth
tend to mirror each other.

LAs may be able to adequately source
bespoke local evidence to warrant a change.
Changes to this response would be inspired
by local understanding of the types of
businesses serviced in the CAZ area and
the adaptation/ survival of those businesses
post Covid.

Note: JAQU central assumptions will not be
updated at this time in respect to Covid-19.

No

GM is not proposing to change it's assumptions in
terms of freight trip volumes. The proposed
approach to reflecting pandemic impacts in
behavioural responses is set out in Section 5.

14




Table 2-5: “Red-rated” factors and GM’s proposed approach to representing them

Factor

JAQU commentary

To be applied
in GM?

GM commentary

Increased homeworking

Level of continued homeworking post-Covid
is highly speculative

As sensitivity
test

Unprecedented numbers of workers have been
asked to work from home during the pandemic.
Business surveys suggest that a sizeable minority
of companies, particularly larger businesses, are
planning to maintain some of the changes made
post-pandemic. However, given that the
recommendation for workers to work from home
where possible remains in place at the time of
writing, it is too early to draw conclusions as to the
scale or nature of any sustained change post-
pandemic. GM’s analysis suggests that an
increase of up to around 10% points in the number
of commuters working from home on an average
day is plausible and will carry out sensitivity testing
accordingly.

Shopping/Leisure trips
(increase due to home
working and/or reduction
due to online shopping)

Level of shopping and leisure trips post-
Covid is highly speculative

No

GM does not consider that there is any clear
evidence as to what the impact could be.

GDP impacts (reduced
employment)

GDP performance is highly speculative

Partially as a
sensitivity
test

GDP and related traffic assumptions are derived
from Government guidance and GM has taken the
view that it would not be appropriate to represent
possible recessionary impacts without revised
national guidance.

Sensitivity testing of the impact of reduced traffic
will be carried out, which is one possible impact of
a recession.

15




Factor

JAQU commentary

To be applied
in GM?

GM commentary

Impacts on public Transport
/ modal shift (reduction
in demand / capacity/

Supply)

Short term aversion to public transport is
driven primarily by the immediate threat of
transmission of the virus so there is an
expectation that this does not impact longer
term behaviour.

Model limitations used in LA plans may
prevent adequate modelling of these
impacts (i.e. economic impact and social
distancing; change in transport mode
preference due to perceived fear of virus,
cost of mode, etc.).

As sensitivity
test

Modelled bus services in the forecast year models
are based on 2019 service patterns and flows and
on operator specific fleet, derived from the levels
recorded in TFGM’s Punctuality and Reliability
Monitoring Survey (PRMS) and the Greater
Manchester Bus Route Mapping system.

It is understood that future bus funding from
central government CBSSG is to be set with the
intention of maintaining existing levels of service
provision. Whilst there are typically minor
variations in routes and service frequencies over
time, an overall trend of mileage reduction should
not be anticipated or represented within the CAP.

Indicative sensitivity tests of reduced bus mileage
have been carried out and can be repeated if
considered necessary.

Change in car ownership
assumptions

We do not support inclusion of changes of
these factors in central scenario modelling.
These factors are highly speculative (based
on long term behaviours & GDP, as well as
international factors).

Subcategory/consequence of GDP - wider
economic, employment forecasting would
need to be taken into account. Driven by
length and depth of long/short term
recession. Also dependent on price of
oil/level of subsidy.

No

GM does not consider that changes in car
ownership as a result of the pandemic are
sufficiently likely to be represented in the
modelling.

16




Factor

JAQU commentary

To be applied
in GM?

GM commentary

Changes to vehicle
purchase costs / pricing
(fare)

Speculative (long term behaviours & GDP).

Subcategory/consequence of GDP - wider
economic, employment forecasting would

need to be taken into account. Dependent
on price of oil/level of subsidy/fare.

As sensitivity
test

GM is concerned that it is possible that constraints
on the availability of compliant vehicles may lead
to price increases in some markets — this was a
source of uncertainty pre-Covid, given the number
of similar schemes being implemented across the
country, and may be exacerbated by the
pandemic given evidence that production of new
vehicles was lower than expected in 2020.

In particular, GM is concerned about media
reports of increases in the price of second-hand
vans. There is currently no robust evidence on
which to base any changes to the core scenario
however. GM will continue to monitor the situation,
and will carry out sensitivity testing on the impact
of price increases on behavioural responses.

17




3.1
3.1.1

3.1.2

3.2
3.21

3.2.2

3.3
3.3.1

Approach to modelling a 2022 start date

Background

The modelling tools developed to support the assessment of the Option for
Consultation were based on three forecast year models representing the
impacts of the introduction of GM CAP in 2021, 2023, and 2025. At the time
of preparation, the proposed opening date of GM CAP was 2021.

Following recent updates to the project, the opening year of the scheme has
now changed to 2022. To reflect this, further consideration has been
undertaken on how this change will be reflected within the modelling suite.

Representing a 2022 start date in the Cost Response models

To reflect a 2022 forecast year, the Cost Response Models will be updated
to reflect a 2022 opening year scenario. This will reflect a number of updates
to the model inputs & assumptions. In particular, this will comprise:

e Do minimum fleet profiles to be updated to reflect a 2022 modelled
year,;

e 2022 specific input assumptions to be updated to reflect the change in
forecast year; and

e The cost model will then forecast a 2022 with GM CAP behavioural
responses based on the 2022 input parameters, which would then be
applied in the Demand Sifting Tool.

The Cost Response Models also provide inputs to several other CAP
calculations and will generate 2022 forecasts for the following:

e Fund uptake assumptions;

e Inputs to the Vehicle Finance model;

e CAZ operating costs; and

e CAZ revenues.

Representing a 2022 start date in the Demand Sifting Tool

The Demand Sifting Tool (DST) provides the linkage between the Cost
Response models and the highway modelling (GM SATURN) and forms a
key part of the modelling suite which assess the impacts on air quality of the
GM CAP. The tool brings together the do minimum traffic demand (split by
compliant and non-compliant vehicles) and applies the forecast behavioural
responses from the Cost Response Models to generate the forecast with
GMCAP demand, accounting for the impacts of both CAZ and Funds.

18



3.3.2

3.3.3

3.4
341

3.4.2

As the air quality modelling is not proposing to develop bespoke 2022
forecasts, an interpolation process will be prepared, to understand the
impacts on air quality. This will include preparing a 2021 and 2023 forecast
model run with 2022 GM CAP assumptions, using interpolation processes to
forecast the intermediate year estimates for air quality.

For the DST, this will include model runs using 2021 and 2023 versions of
the model, with the 2022 GM CAP scheme assumptions. These will generate
2021 and 2023 with CAP demand forecasts for application in the GM
highway model.

Representing a 2022 start date in the air quality modelling

Using the relevant scenarios which allow consistent inclusion of relevant
charges by vehicle type, the outputs from the DST will be put through the
highway, emissions and air quality modelling process. The air quality
concentrations for the 2022 scenarios will be derived using linear
interpolation between the NO2 outputs of the 2021 and 2023 scenarios.

This process will generate 2022 forecasts to support the following:

e Provision of a monitoring baseline;
e Calculation of emissions benefits for economic appraisal;

e Calculation of fleet upgrade costs and savings for the economic
appraisal;

e Estimate of Do Minimum exceedances;
e Estimate of compliance by site; and

e Estimate of human exposure benefits.

19



4.1

4.1.1

4.1.2

41.3

4.1.4

4.1.5

4.2

4.2.1

4.2.2

Rationale and evidence for proposed changes to fleet upgrade delay
impacts

Background

Sales of new cleaner vehicles lead to a natural turnover of on-road fleet, as
the replaced vehicles pass onto the second-hand market, with the oldest
most polluting vehicles gradually cycled out of the fleet. It is this effect which
reduces overall road transport emissions as the fleet becomes cleaner
leading to projected future improvements in NO2, and it is this trend which
the CAP seeks to accelerate by making older more polluting vehicles less
financially attractive compared with cleaner models.

Covid 19 has led to a substantial reduction in new vehicle sales in 2020,
which have continued into 2021 for private cars and taxis. Therefore, the
predicted age of the fleet in the core scenario used for the Consultation
Option modelling forecasts may now be optimistic, as lower sales reduce the
rate of vehicle upgrades and also impacts on the second-hand market.
Indicative testing of this effect is described in Notes CV1 and CV4.

It is also recognised that the vehicle sales have been impacted to differing
extents by vehicle type and fuel, with commercial vehicle sales having been
more resilient than those for the private car and taxi market.

The age of the fleet affects the CAP modelling process both at the Demand
Model and Cost Model stages, because the number of vehicles and age
profile within the non-compliant/compliant categories is impacted, and then
in the assumptions used for the EMIGMA emissions calculations.

Indicative sensitivity testing of a range of potential Covid 19 impacts has
been undertaken, based on JAQU guidance. This indicated that the impacts
of slowed fleet upgrade is the effect of Covid 19 most likely lead to significant
changes to NO2 concentrations of the suite of tests.

Buses

As a result of the engagement with bus operators undertaken throughout the
development of the GM CAP, operators have been aware of, and preparing
for, the CAP for some time. Government funding for retrofit of appropriate
vehicles has been secured, and operators have made successful
applications for these funds. Bus operators are already responding to the
CAZ and so it is not considered likely that the bus fleet will renew more
slowly than expected in the Do Minimum scenario. Additionally, there are a
number of routes where electric buses are newly operating which were not
captured in the Consultation Option modelling, and these will be captured
within the updated modelling process.

With the CAP in operation, it is assumed that all non-compliant bus fleet will

become Euro VI compliant vehicles, and there is no reason to alter this
assumption.
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4.2.3

4.3
43.1

4.3.2

GM is not therefore proposing to apply any delay to the business-as-usual
fleet upgrade for buses as a result of Covid 19.

HGVs

A review of HGV sales shows that whilst there has been a reduction in 2020,
this was in part a consequence of increased atypical sales in 2019 due to
regulatory changes coming the following year, as shown in Figure 4-1. This
effect would be expected to impact 2020 sales before the impacts of Covid
19.

Total 2019/20 sales, which account for a 2-year structural sales shift altering
investment cycles, fall within 1% of pre-existing 2016-2018 trends.

Figure 4-1 Annual HGV Registrations 2015-2020
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Source: https://www.smmt.co.uk/vehicle-data/heavy-goods-vehicle-registrations/

4.3.3

4.3.4

Additionally, analysis of traffic count data for HGVs from March 2020
onwards indicates that these vehicles were less impacted than cars and
vans, with movements returning to pre-Covid levels by late summer 2020.
This would also suggest that the HGV market has been less severely
impacted than cars and vans, although it is recognised that distribution
patterns within different industry or commodity sectors may have varied.

It is therefore not proposed that fleet renewal projection rates for HGVs are
altered from those used in the Consultation Option scenarios methodology.

21



4.4
441

4.4.2

4.4.3

Private cars and vans

Evidence of reduced vehicle sales since March 2020 is available on a
monthly basisz, and projections of sales recovery have been published
recently by the SMMT: for cars and light commercial vehicles in 2021/22,
along with patterns in the second hand used car market. These will be used
to calculate the number of cumulative lost sales between 2020 and the
forecast years of 2021, 2023 and 2025 by vehicle type, which can be applied
to the roll-over model used for vehicle fleet projection.

The SMMT projections suggest a rate of recovery of vehicle sales that in
2021/22 leads to lower annual sales than in the years preceding Covid 19.
For the GM CAP 2023 and 2025 forecast model years, these SMMT sales
projection trends will be extrapolated, and the rate of projected recovery will
at some point lead to sales above those recorded pre-Covid.

Further analysis of the pre-Covid sales patterns for private cars, shows that
sales have been falling year-on-year since 2016 (Figure 4-2). It is therefore
not considered reasonable that vehicles sales per year should be forecast to
exceed those in the pre-Covid reference level.

Figure 4-2 Annual Car Registrations 2004-2020
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Source: https://www.smmt.co.uk/vehicle-data/car-registrations/

2 https://www.smmt.co.uk/vehicle-data/
3 https://www.smmt.co.uk/wp-content/uploads/sites/2/WEBSUM-SMMT-CARLCV-MARKET-OUTLOOK-Q1-REVISED-03032021.pdf
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4.4.4 Sales of vans have been stable since 2016, and were more resilient during
the pandemic after the initial national lockdown. Furthermore, sales in
January and February 2021 were greater than those recorded historically
indicating strong market demand and that supply of new vehicles isn’t unduly
restricted at this stage (Figure 4-3). It is therefore considered reasonable that
vehicles sales per year could be forecast to exceed those in the pre-Covid
reference level.

Figure 4-3 Monthly Van Registrations 2017-2021
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Source: https://www.smmt.co.uk/vehicle-data/lcv-registrations/

4.45 Using these vehicle sales data sources and SMMT sale predictions, the
following approach to incorporating the impacts of Covid 19 into the
modelling is proposed, as set out in Table 4-1. The typical pre-Covid sales
have been set at those recorded in 2019.

4.4.6 The SMMT predictions for 2021/22 have then been extrapolated forward to
2025. The difference between the predicted annual sales (or actual for 2020)
than typical pre-Covid levels have been summed cumulatively, and are
reported as the equivalent of typical sales each year.

4.4.7 Because car sales are limited to the pre-Covid level of 1,945,000 vehicles,
the rate of lost vehicle sales is equivalent to 62% (or approx.7 months) of a
year’s worth of renewal from 2023 onwards. For vans, where sales have
been more resilient, the rate of lost vehicle sales is equivalent to 28% of a
year’s worth of renewal in 2023, reducing to 7% in 2025, because sales have
been extrapolated to levels above those in 2019.
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4.4.8 These lost renewal rates will then be applied into the fleet roll over model, for
each year, creating a slightly older fleet profile for use in the behavioural
response and emissions modelling.

Table 4-1 Predicted Car and Van Fleet Renewal Delays

Cumul | Lost % Cumul | Lost %
Lost -ative of Lost -ative | of

Cars sales/ | lost annual Vans sales/ | lost annual
Data Source Year | sold yrt sales sales sold yr 2 sales | sales
Actual 2016 2317 376
Actual 2017 2179 362
Actual 2018 2010 357
Actual 2019 1945 | typical sales per yr 366 | typical sales per yr
Actual (during pandemic) | 2020 1338 -607 -607 -31% 293 -73 -73 -20%
SMMT prediction 2021 1543 -402 | -1009 -52% 344 -22 -95 -26%
SMMT prediction 2022 1777 -168 | -1177 -61% 353 -13 -108 -30%
SMMT extrapolation 2023 1923 -22 | -1199 -62% 373 7 -101 -28%
SMMT extrapolation 2024 1945 0| -1199 -62% 393 27 -74 -20%
SMMT extrapolation 2025 1945 0| -1199 -62% 413 47 -27 -71%

1.
2.

4.4.9

4.4.10

4.5
45.1

Limit to typical 2019 sales level
Allow SMMT extrapolated recovery, above typical historical rate of sale

Separately, there are a range of confounding factors which affect how
emissions would be altered, since the way that new vehicles are used on the
road is not necessarily linearly-related to sales themselves. For example,
generally newer vehicles drive more miles per annum than older vehicles, as
do vehicles purchased for primarily business use rather than private use.
Range anxiety concerns with battery-electric vehicles (BEV) also mean that
are often purchased as second cars or for shorter local trips. These effects
cannot be quantified or represented in the modelling process.

The current split between diesel, petrol and electric car mileage for each
forecast year is based on projections from the Department for Transport,
which have been updated in the Consultation Option. The trend in a switch
from diesel cars towards petrol and electric powered vehicles is represented
in this modelling process following JAQU guidance, and assumptions will be
reviewed against available evidence. However, whilst the reduction in new
and used vehicle sales is related to the impacts of Covid 19, the influence of
Covid 19 altering projected rates of fuel switch is not clear or at this stage
considered a first order impact.

Hackney Carriages and Private Hire Vehicles (PHVS)

Taxis are considered to be one of the groups most impacted by the Covid 19
pandemic, as business and recreational trips have been curtailed by the
travel restrictions imposed on GM. Analysis of sales data for Hackney
Carriages indicates that the taxi sector has been heavily impacted by Covid
19, with sales significantly reduced in 2020.
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4.5.2

45.3

45.4

4.6
4.6.1

4.7

4.7.1

The GM licensing whitelists for Hackney Carriages and PHVs have been
obtained for December 2020. These data show that only two compliant
Hackney Carriages were registered since 23" March 2020, and 85 PHVs,
representing a reduction against pre-Covid rates in new registrations of
>95% and >85%, respectively.

Furthermore, analysis of ANPR data for licensed GM taxis and PHVs in
September 2020 indicates that these vehicles were making significantly less
trips than pre-Covid movements. Further information can be found in note
‘CV15 Summary data note - Monitoring traffic conditions during pandemic’.

Based on the GM licensing data, which represents approximately 8 months
of pandemic phase, whilst the full restrictions associated with the pandemic
are not expected until June 2021 at the earliest which is 1v4 years, the delay
to fleet renewals for both hackney carriages and PHVs will be set at 12
months.

Coach and minibus

Analysis of sales data for the coach and minibus markets indicates that
these sectors have been heavily impacted by Covid 19, with sales
significantly reduced. However, neither of these vehicle types are explicitly
modelled within the transport or air quality modelling process and therefore
the impacts of delayed fleet upgrade cannot be included in the predictions of
future air quality. Testing has demonstrated that these vehicles do not
contribute significantly to overall vehicle emissions. However, it is recognised
that coach and minibus operators will be subject to CAZ charges in practice,
and these issues are being considered in relation to mitigation CAF funds.
Further information can be found in note ‘CV12 Covid Impacts — Coach &
Minibus’.

Summary of recommendations for vehicle fleet and upgrade rates

A summary of recommended approaches for representing the impacts of
Covid-19 on the vehicle fleet upgrades are provide by vehicle type in Table
4-2.
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Table 4-2 Recommendations of Vehicle Fleet and Upgrade Rates:

assumptions by vehicle type

Vehicle Type

Change
Proposed

Justification

Bus

No

Fleet mix assumptions will not be altered. Bus
operators already responding to CAZ and so not
considered likely that bus fleet will age more than
expected. Electric bus routes will be incorporated
when funding is secured or already in operation.

HGV

No

Purchases were disrupted in 2019 and 2020 by
factors other than Covid. Analysis suggests that
overall purchases across the two years were fairly
typical of an average year.

LGV

Yes

Purchases were depressed in 2020, with some
recovery in early 2021. Analysis suggests that a
delay of c3 months is plausible, with the age of
the fleet gradually converging to close to the pre-
Covid forecast by 2025 if sales recover over time.

Hackney Cab &
PHV

Yes

Consider that significant impact likely — based on
licensing data, propose applying a delay of one
year to the upgrade of the Hackney & PHYV fleet, to
be maintained throughout the lifetime of the plan
i.e.to 2025.

Car

Yes

Although not in scope for CAZ, important contributor
to background emissions. Evidence suggests a
significant delay in fleet upgrade and that this is
likely to be maintained in future years. Delay of c7
months proposed, to be maintained throughout
the lifetime of the plan i.e. to 2025.

Coach and
Minibus

No

No changes to the transport and air quality
modelling are applicable, because not directly
represented in these tools.
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5.1
5.1.1

5.1.2

5.2
5.2.1

5.2.2

5.2.3

Rationale and evidence for proposed changes to behavioural
responses

Introduction

As set out in Section 1, to support the development of the Option for
Consultation for GM CAP, a series of Cost Response Models were
developed by GM. These models were developed to support the
understanding and forecasting of behavioural responses for how owners of
non-compliant vehicles might respond to GM CAP.

This Section discusses the proposed changes to the Cost Response Models
to reflect the changes in forecast behavioural responses forecast for
GMCAP, considering the increased vulnerabilities imposed on the project
due to the Covid 19 global pandemic. The sections below provide:

e Background on the Cost Response Models and overview of the
approach in developing the Option for Consultation;

¢ |dentifies proposed changes to the core modelling assumptions in
response to the pandemic; and

e |dentifies further sensitivity testing in relation to further changes in
behavioural response that may be expected as a result of the
pandemic.

Background to the Cost Response Models

Following the submission of the OBC, Cost Response Models were
developed to provide a greater understanding in the ways that non-compliant
vehicle owners could likely respond to GM CAP. These models form the first
part of GM’s modelling suite for assessing the air quality impacts of the GM
CAP.

The cost models incorporate the following vehicle modes:

e Heavy Goods Vehicles;

e Vans (Light Goods Vehicles);
e Hackney Carriages; and

e Private Hire Vehicles (PHVS).

These modes forecast a range of response to GM CAP, most notably:

e Upgrade;
e Do Nothing (stay & Pay);
e Change mode; and

¢ Change business model / leave sector.
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5.24

5.3
5.3.1

5.3.2

5.3.3

534

5.35

The responses forecast by the cost models inform the change in demand
forecast for GM CAP through the prediction of changes in the mix of
compliant and non-complaint vehicles, which are applied in the Demand
Sifting Tool and through the GM modelling suite to assess the air quality
impacts.

Proposed revision to core modelling of behavioural responses

As set out in Section 4, for some vehicle types, the natural turnover/upgrade
of vehicles has been delayed due to Covid 19. This means that for some
vehicle types, there will be more non-compliant vehicles when the CAZ is
introduced than previously forecast.

In effect, the cost models assume that commercial vehicle owners will take
the best value option, upgrading where it makes financial sense to do so.
The cost models do not place any constraints or financial barriers to prevent
non-compliant vehicle owners to upgrade where it makes financial sense to
do so. However, GM recognises that as a result of the pandemic, vehicle
owners may not be in a position to upgrade even where it would make
financial sense to do so, due to have used up savings/reserves, greater
indebtedness and so on.

As discussed in Table 2-4, GM does not consider that there is sufficient
certainty in terms of how the impact on businesses may affect their
behavioural responses to the scheme to allow for changes to be made to the
core scenario. It is therefore proposed that a series of sensitivity tests are
carried out to reflect plausible impacts on the affordability of, or ability to,
upgrade. These are likely to include:

e Upgrade becomes less affordable — represented in the cost models
through increases in the cost of upgrade and decreases in the residual
value of existing vehicles; and

e Access to finance is restricted — represented in the cost models by a
proportion of vehicle owners being blocked from upgrading, based on
evidence from GM’s vehicle finance panel in terms of the proportion of
vehicle owners expected to be declined for credit.

However, beyond this, GM has identified an issue resulting in a proposed
change. Applying a delay to the natural upgrade of vehicle fleets for vans
and taxis within the modelling means that more non-compliant vehicles are
in scope for the CAZ. Because the model assumes that vehicle owners will
upgrade if it is cost effective to do so, where planned (and therefore cost
effective) upgrades have been delayed, the model will judge it as being in
the interests of the vehicle owner to upgrade to a compliant vehicle. This
seems implausibly optimistic — it is unlikely that all those vehicle owners who
have delayed a planned upgrade as a result of the pandemic will then be in a
position to upgrade in response to the CAZ.

Table 5-1 sets out the options that have been considered in terms of how to
handle the impacts of the delay to fleet upgrade within the cost models.

28



Table 5-1 Consideration of options for the treatment of delayed fleet upgrades

within the cost models

Option

Impact

Narrative

A: Cost models applied
without further intervention

% upgrade response
increased compared to
Option for Consultation*

Discounted. Considered
implausible that more people
would upgrade as a result of the
CAP in a post-Covid scenario
than a pre-Covid scenario.

B: Upgrade responses
calculated for pre-pandemic
fleet and applied as a % to
post-pandemic fleet

% upgrade response same
as Option for Consultation

Discounted. Although this is less
optimistic than Option A, it still in
practice applies an assumption
that the vast majority of those who
delayed their vehicle upgrade as
a result of the pandemic will
upgrade in response to the CAP.
This is considered overly
optimistic.

C: Cost models applied to
pre-Covid fleet only — non-
compliant vehicles are
allowed to respond as
predicted by the cost
model. Additional non-
compliant vehicles resulting
from delayed fleet
upgrades are not given the
opportunity to upgrade as a
result of CAP.

Number of vehicles
upgrading as a result as CAP
as per Option for
Consultation but % upgrade
response decreased
compared to Option for
Consultation. In total, more
vehicles remain non-
compliant with CAP post-
Covid.

Recommended. This is
considered a conservative
estimate, reflecting the ongoing
impact of the pandemic on the
ability of businesses to undertake
capital investment. It is the only
option which does not lead to a
more optimistic representation of
the impact of the GM CAP post-
pandemic than pre-pandemic.

5.3.6 Following the review of the options identified above, GM proposes that
Option C is included within the updates to the modelling. Option C accounts
for the delayed fleet upgrade discussed above, and does not allow for an
over-optimistic resolution of that delay within the cost models. Although in

practice it is likely that some of those vehicle owners previously planning to

upgrade their vehicle do in fact do so as a result of the CAP, this may be
offset against those forecast to upgrade but no longer in a position to do so.

It is not possible to quantify the scale of either of these groups, and therefore
GM considers that taking this most conservative approach is in line with

JAQU’s guidance that “given the considerable uncertainty we must accept

that there is a risk of putting in place clean air measures that overachieve,
however, this is preferable to inaction which leads to poor air quality”.

4 Note that in practice the Option for Consultation will be replaced by the post-Consultation option. Any changes to the proposed
charges, discounts and exemptions or funds may have the effect of changing the forecast behavioural responses.
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6.1.1

6.1.2

Summary of Covid 19 impacts and proposed changes by element of the
modelling suite

Table 6-1 sets out the modelling system used in the study with a discussion
of its appropriateness for the project and a consideration of the Covid 19
impact.

It highlights where changes to the core scenario are proposed, and beyond
this where Covid-related factors will be considered in sensitivity testing. A full
list of proposed sensitivity tests — considering Covid and non-Covid related
factors — will be supplied at a later date.
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Table 6-1: Modelling process description, discussion of appropriateness and proposed changes to the core scenario to

represent Covid 19

Modelling process

Discussion as at OBC

Update as at Consultation

Proposed changes to the core
scenario to represent Covid 19

An option sifting tool
was developed in the
first instance to allow
measures to be tested
in a quick and efficient
way prior to any
detailed assessments
being undertaken using
the highway and air
quality models.

This was further
developed into a
WebTAG-style variable
demand model, named
the Demand Sifting
Tool, to allow the
behavioural change of
measures to be
estimated before
passing data on for
further assessment
using highway
assignment and air
quality models.

An appropriate variable demand model
was not available and it would not have
been possible to develop one in the time
available.

The demand sifting tool has been
developed for the GM CAP and is
considered appropriate. It relies on input
data from stated preference surveys,
discussed in more detail below.

The demand sifting tool is an elasticity
model, rather than one that represents
each different behavioural response
separately. It is not a full variable demand
model and does not represent, for
example, the impact of suppressed trips
being released. As the primary response
is vehicle upgrade (most relevant for a
CAZ A-C) it was considered that the
schemes that were being considered
would not have a significant impact on
highway congestion and therefore little
impact on suppressed demand.

The Demand Sifting Tool approach is
retained but the behavioural responses
have been enhanced by the development
of a series of bespoke cost response
models. These models reflect the local
characteristics of the LGV, HGV,
Hackney Cab and PHYV fleets in GM.

The cost response models include
additional choice options for LGV and
HGV trips such that they can, for
appropriate sectors and vehicle types,
downsize (e.g. van to estate car) or
consolidate to larger vehicles.

Details of the development of these
models has been reported to JAQU in a
series of Technical Notes and the
modelling approach is set out in T4. A
Demand Sifting Tool Manual has been
produced.

Versions of the Demand Sifting
Tool and cost models will be
developed to represent 2022.

Delays to normal fleet upgrade will
be applied as set out in section 4.

It is considered that the approach
applied in the Demand Sifting Tool
remains appropriate and no
changes will be made to the core
scenario.

It is considered that the approach
applied in the cost response
models remains largely
appropriate, with a minor change
proposed to the way the cost
models are applied, to prevent
them over-forecasting an upgrade
response to the CAZ where
‘natural’ fleet upgrade has been
delayed by the pandemic. This is
set out in section 5.

No further changes will be made
to the core scenario in the cost
models.
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Modelling process

Discussion as at OBC

Update as at Consultation

Proposed changes to the core
scenario to represent Covid 19

2 | The highway
assignment model
(Saturn), which is used
to provide details of
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 GM CAP uses the do-minimum model
developed for the appraisal of the planned
extension of the Greater Manchester
traffic model. This model was considered
to be the most appropriate given its base
year of 2013, (which was close to the
2016 base year required for the CAP
project), and its forecast year of 2020,
which was close to the opening year for
the CAP proposal.

TfGM’s county-wide SATURN model is a
well-established tool used for the
assessment of numerous major schemes.

The traffic model validates well at a county
level in terms of its link flow validation,
although the journey time validation
suggests that the modelled speeds in the
peak hours tend to be too high on
strategic links.

Tests have been carried out to investigate
how errors in the journey time validation
might impact on modelled road traffic
emissions for 2016 by applying adjustment
factors to the modelled link speeds (at an
aggregate level) to give a closer fit
between the modelled and observed
speeds across the County-as-a-whole.
The results of these tests indicated that
there was relatively little impact on the
calculated emissions. Further details are
available in the T2 report.

The highway modelling approach is
unchanged but there have been updates
to reflect:

= Latest information on bus services
and fleet operating within GM; and

= ppm/ ppk values derived from the
latest version of the TAG Databook.

Detailed analysis has been conducted of
traffic composition, speeds and
congestion at those locations identified as
non-compliant in 2023 in Option 7 as
tested at OBC ie: a GM-wide CAZ B
scenario plus additional measures. These
were selected as the sites most likely to
determine the year of compliance, and
where further additional measures could
potentially act to bring forward the year of
compliance. As a result of this analysis,
alongside a wider assessment of
conditions at the locations, some
revisions have been made to model
inputs to better reflect real-world
conditions.

In those locations found to have
significant exceedances, an exercise has
been undertaken to identify potential
traffic management and other relevant
solutions.

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

Since the previous review of bus
services, a fleet of zero emission
buses has been deployed on
routes in the city centre. The
highway model will be updated to
reflect these new buses.

A test of the Consultation Option
model, excluding the Full WGIS
and M60 Jn 24-27 and Jn 1-4
smart motorway schemes (those
elements of the WGIS scheme
that have been built will be
included) will be undertaken as a
sensitivity test but changes will not
be applied in the core scenario.

No further changes will be made
to the core scenario in the
highway assignment model.
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Modelling process

Discussion as at OBC

Update as at Consultation

Proposed changes to the core
scenario to represent Covid 19

3 | The emissions model,
which uses TfGM’s
EMIGMA (Emissions
Inventory for Greater
Manchester) software
to combine information
about traffic flows and
speeds form the
highway model with
road traffic emission
factors and fleet
composition data from
DEFRA’s EFT to
provide estimates of
annual mass emissions
for a range of pollutants
including oxides of
nitrogen (NOXx),
nitrogen dioxide (NO2)
particulate matter (PM1o
and PMzs) and COa.

The EMIGMA tool uses DEFRA’s EFT
v8.0 tool to calculate vehicle emissions
and is considered best practice and
appropriate. It draws on appropriate and

relevant national and local data sources.

The EFT uses data from the Copert
modelling which, whilst appropriate for
steady state conditions can be less
reliable in congested or queuing
conditions.

The latest version of DEFRA’s EFT tool
(version 9.1a) has now been incorporated
into the modelling process. This updates
the vehicle fleet mix particularly for the
diesel/petrol fuel splits for passenger
cars, to reflect more recent sales trends
away from diesel.

This does not alter the base year or air
quality verification, but does alter future
year Do Minimum and with-action
modelling results.

Delays to normal fleet upgrade will
be reflected in the calculation of
emissions as set out in section 4.

It is not considered that any
technical changes are required to
the emissions modelling process
as a result of the Covid 19
pandemic.
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Modelling process

Discussion as at OBC

Update as at Consultation

Proposed changes to the core
scenario to represent Covid 19

4 | The AQ modelling
process, which uses
ADMS-Urban software
to combine information
about mass emissions
of pollution (from
EMIGMA) and other
data such as wind
speed and direction,
topography plus
background datasets
and atmospheric
chemical reactions to
predict total ambient
pollutant
concentrations.

The emission rates for each modelled
scenario in EFT have been input into
ADMS-Urban air quality dispersion model
(v4.0.1.0), along with hourly
meteorological data from Manchester
Airport meteorological station for 2016.
The meteorological hourly data set
includes all key parameters such as wind
speed, direction, temperature etc. This is
considered an appropriate tool as applied.

The outputs of the AQ modelling were
verified against NO2 monitoring data,
which was located in relevant locations
across Greater Manchester. This process
is described further in AQ3.

GM already has an extensive monitoring
network of continuous monitors
supplemented by diffusion tubes.
However, not all of the PCM links are
covered directly by the existing monitoring
locations. Therefore, additional diffusion
tube monitoring is being undertaken.

No change to the dispersion modelling
process or verification has been applied
from the OBC process.

It is not considered that any
changes are required to the AQ
modelling process as a result of
the Covid 19 pandemic.
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7.1

7.1.1

7.1.2

7.2
7.2.1

7.2.2

Consideration of the impacts of Covid 19 on uncertainty in the GM CAP
modelling process

Sources of uncertainty in modelling the challenge

Table 7-1 sets out the possible impacts of the Covid 19 pandemic on
sources of uncertainty in the modelling of the challenge as identified in the
Analytical Assurance Statement (January 2020). This shows that there is
greater uncertainty as a result of the pandemic, with some aspects likely to
worsen air quality, and others potentially providing air quality improvements.
Overall, it is very unlikely that any improvements to air quality would be of a
sufficient scale to mean that action was no longer required.

Monitoring will be required to ensure that the policy and proposals contained
in the GM CAP remain appropriate throughout the lifetime of the
interventions. Monitoring will also be required where uncertainty remains as
to post-pandemic conditions, for example in terms of vehicle fleets, travel
patterns and the provision of bus services.

Sources of uncertainty in modelling the impacts of the CAZ

Table 7-2 sets out the possible impacts of the Covid 19 pandemic on
sources of uncertainty in the modelling of the Clean Air Zone as identified in
the Analytical Assurance Statement (January 2020).

At the time of writing, in April 2021, the UK is still operating under pandemic-
related restrictions on activity and travel. It is therefore too early to say with
certainty what the impacts of Covid 19 will be post-pandemic on behaviour,
travel patterns, businesses and the economy. In order to achieve compliance
in the shortest possible time, GM needs to progress the modelling
underpinning the GM CAP based on a set of reasonable assumptions about
the medium-to-long term impacts of the pandemic. Where uncertainty
remains, monitoring will allow GM to apply an ‘adaptive planning’ led
approach to the delivery of the GM CAP, to ensure the Plan remains
appropriate and effective.
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Table 7-1: Sources of uncertainty in the modelling of the challenge

Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of Covid 19 impact

Vehicle
purchasing /
ownership
patterns and
trends

The projected fleet mix for buses
and other road traffic in the
forecast year is estimated,
based on an assumption that
the age profile of the vehicle
fleet remains unchanged over
time.

ANPR data has revealed that
the Greater Manchester fleet is
older than the national average.

There is some emerging
national evidence of slowing
new vehicle sales and of a shift
from diesel to petrol in new car
purchases.

Sensitivity testing suggests that
a slower change in the fleet age
over time could result in mass
NOx emissions for 2023 that are
approximately 25% greater than
the reference case.

Monitoring of the fleet profile will
be required. New ANPR survey
data from 2019 will assist in
determining the projection rate
used between 2016 to 2021/23.

Additional ANPR data has been
collected to improve the
evidence base with regard to the
fleet age profile, and temporal
projection.

Research has been undertaken
into the vehicle renewal patterns
of different market sectors and
this has been incorporated into
the LGV and HGV cost models,
providing a more informed
position on the likely behavioural
responses to the CAAP.

GM has applied EFT v9.1a,
which has primarily affected the
split of petrol and diesel cars,
increasing the petrol and
EV/hybrid fleet in line with more
recent sales trends and again
reducing uncertainty in terms of
the accuracy of car emissions.

The Do Minimum fleet mix assumes a normal pattern
of vehicle upgrades, including the purchase of new
vehicles, trading of second-hand vehicles and the
scrapping of the oldest vehicles from the fleet.

The impacts of the Covid 19 pandemic include:

e Reduction in the number of new vehicles
manufactured due to lockdowns;

e Delay in transactions due to lockdown
constraints;

¢ Reduction in vehicle upgrades due to direct
economic impact of lockdown or wider
recessionary impacts, or because vehicles are
not being used as heavily as before; and
therefore

e The oldest vehicles remaining in the fleet for
longer.

Analysis shows that these impacts vary between
different vehicle types and business sectors with some
more affected than others.

Sensitivity testing of an older-than-expected fleet has
been carried out and it is proposed that some
adjustments are made to the car, van and taxi fleets to
reflect the emerging evidence that the normal pattern
of vehicle upgrades has been affected for those fleets,
set out in Section 4.
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Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of Covid 19 impact

Trends in
background
emissions

Background emissions are
based on the DEFRA
background emissions maps
2015. Comparison of this with
local background measurements
suggests that the DEFRA maps
are lower than monitored values.

Background emissions are
higher than average in parts of
Greater Manchester, accounting
for 25 pg/m3 at some non-
compliant sites, after removal of
the transport sector, in 2021.

GM assumes that DEFRA will
keep abreast of trends in
background emissions. GM will
apply any new guidance as it
emerges where possible.

The Defra background maps
were updated to a 2017 base
year, however these are not
consistent with the projections
used in EFT 9.1a.

Additionally, a 2016 dataset was
not provided so the latest 2017
based maps cannot be used in
the GM modelling which has a
2016 Base Year. This issue was
flagged to JAQU before the
mapping was released.

Background concentrations vary
each year for many
environmental factors, so
assumptions based on the Base
Year are subject to projection
uncertainty, which cannot readily
be addressed without altering
assumptions that affect the Base
Year verification and Target
Determination results.

It is not considered likely that Covid 19 would have a
significant impact on background emissions.

Traffic growth
trends

The SATURN model forecasts
traffic growth of around 12%
between 2016 and 2025,
reflecting population and
economic growth. Current trends
suggest traffic is not growing at
this rate and therefore sensitivity
testing of a low traffic growth
scenario has been carried out.

Note that a correction has been
applied in the revised Do
Minimum modelling ensuring
that van growth is correctly
represented.

The initial lockdown phase had a very significant but
temporary impact on traffic, with traffic volumes
returning closer to normal during 2020 - albeit with
different demand patterns in terms of geography, time
of day, day of week etc - and later lockdowns having
much less impact on traffic volumes.

In the longer term, it remains possible that the Covid
19 pandemic could affect traffic growth in any of the
following ways:

37




Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of Covid 19 impact

Sensitivity testing suggested
that a plausible low growth
scenario resulted in relatively
small reductions in vehicle kms
and NOx emissions of about 6%
relative to the do-minimum
scenario.

e Reduction in traffic or a loss of growth due to a
recessionary impact;

e Reduction in traffic in peak periods due to
sustained behavioural changes such as more
working from home;

e Increase in the car mode share due to
restrictions on public transport use, or people
being deterred from public transport by fear of
infection; and/or

e Increase in freight traffic (especially LGV) due
to sustained behavioural changes such as
increased internet shopping.

As pandemic-related travel restrictions remain in place
at time of writing, it is not possible to assess with any
certainty the likelihood, scale or nature of any such
changes. As per the JAQU guidance, GM does not
propose to reflect any possible travel behaviour or
traffic changes in the core scenario. Sensitivity testing
of the impact of increased working from home and
reduced traffic will be carried out.

Monitoring of traffic patterns, public transport
passenger data and survey data about behavioural
choices will demonstrate whether any changes are
sustained post-pandemic.

Fuel costs and
other wider
changes in
costs/travel time

Traffic modelling assumes fuel
costs as recommended by TAG.
In theory, if fuel costs or other
similar costs were to change in
future, it could have an impact
on vehicle purchasing choices
and on kilometres travelled.

No change

Unlikely to be a material impact and CAP is relatively
insensitive to change in this aspect. GM is not
proposing any sensitivity testing of changes to fuel or
travel time costs.
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Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of Covid 19 impact

Sensitivity testing of the GM
CAP has demonstrated that the
conclusions are not sensitive to
fuel costs.

Effectiveness of
future emissions
standards

It is assumed that future
emissions standards perform as
planned. The performance of
earlier emissions standards
against forecasts has been
variable.

This is a known source of
uncertainty that cannot
meaningfully be mitigated at a
local level.

No change

Not affected by Covid 19.

Assumptions
about real-world
emissions

Emissions rates have been
based on the EFT version 8.0.
The emissions rates of vehicles
in the real world may differ from
those modelled. The analysis in
the base year is calibrated to
real data and so this is
internalised into the analysis.
However, this cannot be
adequately weighted to differing
vehicle types/ages/fuel types
which affects future year
assumptions as the fleet renews
over time.

This is a known source of
uncertainty that cannot
meaningfully be mitigated at a
local level.

This is not altered from OBC
position, because EFT 9.1a is
also based on Copert.

Not affected by Covid 19.
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Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of Covid 19 impact

Assumptions
about the impact
of urban
canyons

Greater Manchester is a
complex urban environment.
Overall, it is considered likely
that there is considerable
variation of modelled
concentrations in central
Manchester due to the presence
of canyons. The assessment
has applied a recognised best
practice approach to
representing model predictions
in the vicinity of canyons. It is
also noted that the highly
variable and complex nature of
modelling this type of
environment is not readily
compatible with the overall
approach of the EU Air Quality
Directive, which indicates model
outputs should be representative
of relatively long stretches of
road, not affected by changes to
traffic flow or junctions. Canyons
are a similar effect resulting in
spatial discrepancy in NO2
concentrations.

JAQU guidance recognises this
issue and recommends
additional Scheme Evaluation
Monitoring is implemented in
canyon locations, but not that
this should be done to inform the
Target Determination process /
Options Appraisal of OBC which

The approach to modelling
canyons followed best practice,
both in the application of the
canyons module, with a canyons
file produced for GM by CERC
(the ADMS model developer),
but by applying a separate AQ
model verification zone around
the IRR area where the canyons
module was used explicitly.
However, even with this
approach the uncertainty in
predictions is highly sensitive to
the local effects of canyons, and
several of the last locations to
comply are found inside the IRR
area.

Additional air quality monitoring
has been deployed in July 2019,
and further monitoring will be
needed to meet the requirement
of the Monitoring and Evaluation
project, and guidance issued by
JAQU in 2019.

These sites included many in
the canyon locations where
exceedances had been
predicted in the AQ modelling.
Sufficient data is not yet
available to draw meaningful
conclusions on annual mean
NO2 concentrations.

Not affected by Covid 19.
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Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of Covid 19 impact

would like to delay the
programme by 6-12 months.

Gradients and

The effects of gradients have

No change.

Not affected by Covid 19.

o e e | Incrporation ofgracient o te

of significant gradients were mode!llng would have re_qw_red

reviewed and it is considered updating Target Determination,

. because we would have had to

that this would have only alter the Base year modellin

limited effect on verification or > pasey ing

key output sites. Topography of and verification process.

the road network is difficult to This was not considered

determine as the road network is | proportionate because the last

not always at grade. points of compliance in the

However, the last points of n;]?dellgl% are n(?.t oG ntly

compliance in the modelling are aliQ=AY gradi{ts:

not significantly affected by

gradients.
Assumptions The highway modelling is based | The traffic model has been Covid 19 has had a very significant impact on bus
about bus on 2015 bus service patterns. updated to reflect the latest operations, with public funding required to maintain

service patterns
and fleet profile

Bus mileage has, however, been
falling in recent years and it is
possible that this approach over-
estimates likely future bus
mileage.

There is uncertainty around bus
vehicle upgrade patterns. The
impact of new funding to support
the purchase of electric buses
has not been incorporated in the
analysis.

information on service patterns
and fleet profiles from 2019.

The GM bus market is complex
with numerous operators and
fleet age profiles which reflect
uncertainty around the future
direction for bus service
provision in GM.

services, and constraints on bus use.

GM considers that it is most likely that current service
patterns are broadly maintained through the lifetime of
the Plan but there remains a risk that the Covid 19
pandemic results in:

e A reduction in bus services;

e Delays to planned fleet upgrades, so that the
fleet is older than forecast; and

e Areduced ability of bus operators to be able to
respond to the GM CAP by upgrading their
fleets.
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Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of Covid 19 impact

Proactive engagement with the
bus operators has shown a good
awareness of the CAP and a
willingness to improve their
fleets. Uncertainty will remain
however around the commercial
decisions to be made until the
level of potential financial
support can be confirmed.

Indicative sensitivity testing of an older-than-expected
fleet and the impact of a reduced bus service has been
carried out. One or both of these tests may be
repeated on the post-Consultation GM CAP scheme.

Monitoring of bus services, on-the-road fleets and of
the ongoing position of bus operators and Government
subsidies will be required post-pandemic.

However, there are specific services where electric
buses are funded or now in full operation, and these
will be incorporated to the revised modelling.

Assumptions
about future
growth and
related schemes

The GMVDM matrices were
used to calculate demand
changes; these matrices
included early estimates of
GMSF (Greater Manchester
Spatial Framework) growth,
which were not available at the
time that the 2021 CAP matrices
were developed. It needs to be
born in mind, however, that the
GMSEF is still open to
consultation and will be subject
to uncertainty. Overall traffic
growth has also been
constrained to NTEM forecasts.

A review will be undertaken prior
to FBC submission to assess
whether any approved schemes
are expected to affect the
topology of the road network
and review the assumed
networks for 2023 and 2025.

GM has carried out a review of whether Covid 19 is
expected to result in the delay or cancellation of some
future development schemes that affect the topology of
the road network and of the assumed networks for
2023 and 2025. It is not considered that any known
scheme delays will have a meaningful impact on
compliance. More detail is provided in Table 2-3.

Several temporary road schemes have been put in
place during the pandemic. Although it is possible that
they may continue, or that other schemes could be
introduced which affect traffic patterns or the road
network, the GM CAP team is not currently aware of
any new funded and approved schemes of this nature.
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Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of Covid 19 impact

It was decided as part of this
process to also include all of the
2025 schemes in the 2023
networks, to ensure that both
networks were topologically the
same. This approach was
adopted to avoid having to
update the road width and street
canyon files that had been
developed for use with the 2025
dispersion model, which would
have been time-consuming and
could have delayed the project.

Other
assumptions
about road
network and
weather
conditions
affecting air
quality
forecasting

The GM region is a very large
study area, with a diverse range
of topography and surface
features. Additionally, road
transport fleet age may vary
depending on the nature of road
type or function.

This area has necessarily been
modelled as a homogenous
area in ADMS.

No change

Not affected by Covid 19.

43




Table 7-2: Sources of uncertainty in modelling a Greater Manchester Clean Air Zone

Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of the impacts of Covid 19

Vehicle
purchasing/
ownership
patterns and
trends

A series of assumptions have
been made about upgrade
choices and costs, for example
that drivers would not choose to
downgrade their vehicle as a
result of the GM CAP.

If further evidence becomes
available that challenges these
assumptions, the number of
vehicles in-scope could
potentially be altered, and the
base level altered. However, this
would be relatively consistent
between scheme options and
thus would be unlikely to affect
the decision to proceed with
Option 8.

In behavioural response terms,
the primary impact is on the
costs and benefits of the
proposals, and on the mitigating
measures that may be required.

The cost models developed for LGV
and HGV allow for drivers to
downgrade (LGV to estate car, HGV
to LGV etc.) where appropriate
based on a consideration of the
market sector they operate in.

The cost model developed for Taxi /
PHV includes the functionality to
allow downgrade from Hackney
operation but this has not been
implemented. Further detailed
research would be required into the
commercial operation of this sector to
enable a robust assessment. It is
currently assumed that the choice to
operate a Hackney (rather than PHV)
would not be impacted by the CAP
as the charge would apply equally to
both modes.

Further work has been done to
substantiate the cost assumptions
being used for upgraded vehicles
and for the feasibility, availability and
cost of retrofit.

In addition, comparing the original
and new ANPR surveys conducted in
GM has provided greater confidence
that our assumptions about vehicle
purchasing patterns are correct.

See Table 7-1 for a discussion of possible impacts
on vehicle purchasing patterns.

Note that it is also possible that if the pandemic
leads to business failures amongst medium/large
businesses, this could lead to fleets of compliant
vehicles coming on to the market.
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Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of the impacts of Covid 19

Behavioural
responses

Our assumptions in terms of
how drivers would respond to a
CAZ in Greater Manchester
have been based upon data
collected in Bristol. This is the
best data available and is
considered more appropriate
than applying survey data from
London.

New information from Sheffield
is now available, and this needs
to be tested to see whether it
corroborates existing
assumptions.

GM will also consider any
‘revealed preference’ data that
becomes available from other
cities as schemes are launched
elsewhere.

The Bristol stated preference data is
no longer used.

See Appendix A of the Analytical
Assurance Statement for further
details on a measure-by-measure
basis.

There is a risk that Covid 19 affects behavioural
responses to the CAZ/Funds, for example
because:

e Underpinning assumptions — such as the
cost to upgrade — change, thus changing
the relative appeal of upgrading;

e Those affected are less able to make the
most cost effective choice, if that requires
up front investment or borrowing (see
more detailed commentary below);

e The availability of suitable, compliant
vehicles is less than forecast; or

e More vehicles are in scope for charging,
because of delays to normal fleet
upgrades, and therefore the support
packages are not sufficient to support
everyone in need.

Indicative sensitivity testing has been carried out
to assess the impacts of changes to behavioural
responses on the effectiveness of the proposals,
and on the need for support. Further sensitivity
testing is planned on the post-Consultation GM
CAP scheme.

Monitoring of related factors (vehicle availability
and cost, business and economic performance,
vehicle markets etc) will be required post-
pandemic.
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Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of the impacts of Covid 19

Frequency of
travel

The cost effectiveness of
different behavioural responses
depends in part on the
frequency of travel.

We have identified the need for
better data and new data
collection is underway using
ANPR surveys. We will also
investigate the feasibility of
further data collection to
improve our knowledge.

However, given the regional
scale of the scheme, it is likely
that the majority of vehicles in-
scope will be local and therefore
travel frequently and so this is
less influential than for a smaller
scheme.

New ANPR data has been collected
however there remains a degree of
uncertainty with regard to trip
frequency particularly for freight (LGV
and HGV) vehicles travelling into GM
from outside.

There will be a high degree of
variation which may not have been
captured adequately by the ANPR
e.g. long-distance HGVs which visit
infrequently and similarly coach
traffic relating to particular events.

In responses to lockdown, some businesses/sole
traders temporarily suspended activity, but
increasingly it may be the case that activity will
recommence but at a lower intensity than before.

It seems likely however that this is a short term
impact and that in the medium term post-
pandemic those who remain trading will travel at
broadly the same frequency as before
(considering only the commercial vehicles in
scope for the CAZ, and not car travel).

Infrequent and
long distance
travel

We have assumed that long
distance travellers (>50 miles
trip length) do not respond,
which seems reasonable.

No change.

Not affected by Covid 19.
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Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of the impacts of Covid 19

However, we cannot take
account of the possible impacts
of schemes in other cities on the
national fleet profile. It seems
reasonable to assume that if
many cities introduced similar
schemes, this would have a
meaningful effect on the national
fleet profile for in-scope
vehicles, by affecting operators’
abilities to relocate a non-
compliant fleet, or the total cost
of becoming compliant vs
upgrading.

Cost of upgrade

It is possible that the
introduction or expectation of
CAZs increases the price of
compliant vehicles, and/or
decreases the value of non-
compliant vehicles. This has not
been taken into account in the
analysis.

We have allowed for market
distortion to be considered as part of
the functionality of the cost models.
This has not been implemented in
the core reporting but can be used
for sensitivity testing.

The possible impact of a CAZ in distorting market
prices is not affected by Covid 19.

However, the pandemic itself may distort vehicle
prices. It is possible that prices could increase as
a result of constraints in the availability of
compliant vehicles, as set out above, or due to
increased demand arising from sustained
behavioural changes post-pandemic. For
example, the rise in internet shopping has led to
increased demand for vans, with anecdotal
evidence that vans temporarily released by
construction firms were re-purposed for deliveries
during lockdown. A sustained increase in van
demand could place pressure on the van market.
Media reports suggest that the price of second
hand vans may be rising.
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Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of the impacts of Covid 19

The extent to which this distortion
occurs will be dependent on the
number and scope of other CAZ
projects around the country and
factors in the vehicle supply chain
and potential retrofit technology
which are outside the control of GM.
Indications for LGVs are that the
issue is relatively minor for a 2023
charging scheme, but could
materially affect responses in 2021
when the market supply of compliant
second-hand vehicles would be
constrained. There is also evidence
that the availability of compliant Euro
6 diesel Hackney Cabs is very
limited.

Sensitivity testing has been carried out and
suggests that the GM CAP has relatively low
sensitivity to price increases. Nevertheless,
monitoring of vehicle prices, particularly vans, will
be required post-pandemic and further sensitivity
testing will be carried out on the post-Consultation
GM CAP scheme.

Impact of
discounts and
exemptions

The analysis conducted to date
assumes all vehicles are in
scope for the CAZ and does not
take into the possible impact of
discounts and exemptions.
These will be developed at FBC
and are subject to public
consultation.

A series of proposed discounts and
exemptions have been developed
with supporting policy documentation
that will be subject to the planned
public consultation exercise. All
major discounts and exemptions are
included in the core model runs.

Proposals for discounts and exemptions are being
reviewed in light of the Consultation feedback and
evidence on the impacts of Covid 19. The impact
of any proposed discounts and exemptions will be
assessed in the modelling of the post-
Consultation GM CAP scheme.
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Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of the impacts of Covid 19

Work has been conducted, as is
presented in Note 12: ‘Evidence of
the impact of a 2021 CAZ C’, to
demonstrate that removing the LGV
temporary exemption cannot bring
forward compliance. This was
supplied to JAQU on 12t July and
further discussions and evidence
sharing have taken place since then.
Revised estimates of the number of
LGVs expected to upgrade to new
and second-hand vehicles were
supplied to JAQU on 22" October
2019 and further evidence on the
issues with removing the LGV
temporary exemption was supplied
by letter on 1st November. A freight
data annex was supplied on 22
January 2020 providing freight fleet
data.

Re-routeing or
change of
destination

For the region-wide CAZ
proposals, the demand
responses to charging are
applied in the demand sifting
tool rather than in the highway
assignment model. Therefore
possible changes to origins and
destinations are not captured.
The GM-wide nature of the
schemes reduces the likely
effect of destination change at
the last point of compliance.

Investigations have been undertaken
using the assignment model to check
on the risk of diversion. Involved
liaison with infrastructure team
(signing etc.) to ensure impact
minimal.

Not affected by Covid 19.
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Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of the impacts of Covid 19

Access to equity
or credit to
facilitate
behaviour change

None.

It has been assumed in simple terms
that vehicle owners will take the
lowest cost option, upgrading if this
saves money compared to paying the
charge. This in turn assumes that
vehicle owners have the equity
and/or access to credit to enable
them to make the best financial
choice. However, evidence suggests
that people and businesses are not
always able to save money if to do so
involves a large up-front capital
investment.

At present around one third of credit
applications are refused. Those with
poor credit ratings, low or unreliable
incomes, or who need to purchase a
high value vehicle may struggle to
access the credit they need to
upgrade.

The CAZ will bring forward
investment in fleet upgrade. This will
affect the credit worthiness of
applicants, as they will have had less
time to accrue a deposit, may need
to purchase a higher value vehicle
than normal, and may need to
finance multiple vehicles at one time.
As a result, total indebtedness will
rise, affordability will fall and they
may either face more expensive
credit or be refused.

There is a risk that Covid 19 affects (worsens)
access to equity or credit to facilitate behaviour
change.

In particular:

e Businesses, individuals and charities may
have reduced or exhausted their
reserves/savings during the pandemic;

e Businesses, individuals and charities may
have become more indebted, by
accessing Government or other loans,
overdrafts and credit options;

e Businesses, individuals and charities may
not have been able to trade as normal
during 2020 and therefore may find it
more difficult to demonstrate that they are
credit-worthy;

e Turnover and profitability may be reduced
due to any economic downturn arising
from the pandemic, reducing the ability to
save or borrow; and/or

¢ Normal vehicle upgrades may have been
delayed, increasing the loan-to-value ratio
for those upgrading (because they are
financing more vehicles at one time).

Evidence from business surveys and statistics
shows that many businesses have been affected
by the pandemic in these ways. Indicative
sensitivity testing has been carried out, as set out
above in terms of the impact on behaviour
change.
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Source of
uncertainty

OBC Discussion

Update as at Consultation

Consideration of the impacts of Covid 19

Thus, there is a risk that the models
over-state the likelihood that vehicles
upgrade, if upgrade is not possible or
affordable due to a lack of equity or
credit. The provision of grants and/or
loans to assist upgrade will mitigate
this risk, as well as mitigating
negative socio-economic impacts on
in-scope groups. It could be
considered that the ‘with grants’
behavioural responses are more
robust than the ‘CAZ only’
responses.

Ongoing monitoring of business performance and
surveys will be required.
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8.1
8.1.1

8.1.2

8.2
8.2.1

8.2.2

8.2.3

Conclusion

Summary of recommendations

In summary, GM is proposing to make the following changes to the
modelling process for the core scenario, in order to represent the impacts of
Covid:

e Representation of delayed CAZ launch date of 2022;

e Update to bus fleet reflecting current deployment of zero emission
buses;

e Apply a delay to normal fleet upgrades to the private car, van, and taxi
fleets; and

e Apply a correction to the cost modelling process to prevent over-
optimistic forecasting of upgrade responses as a result of the
application of delays to fleet upgrades for van and taxi.

Any other possible impacts of the pandemic that have been identified by GM
as plausible and potentially impactful will be considered via sensitivity
testing.

Next steps

GM has submitted this paper seeking JAQU approval of the proposed
approach.

Following approval of this approach, GM will progress re-modelling of the Do
Minimum scenario and commence modelling of a post-Consultation package
of measures, subject to local decision-making processes. A paper setting out
the air quality impacts of these Covid 19 related revisions and of the
proposed post-Consultation package of measures will be supplied to GM’s
ten local authorities in summer 2021.

Revised versions of each Technical Report as set out in Section 1.1 will be
supplied as appendices to the FBC.
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APPENDIX ONE: JAQU’s guidance to local authorities, February 2021

Department Department
for Environment

for Transport Food & Rural Affairs

Clir Andrew Western

Trafford Council,

Trafford Town Hall,

Talbot Road,

Stretford,

M32 0TH 22 February 2021

Dear Andrew,

The Government is implementing the 2017 Air Quality Plan to ensure that compliance
with roadside nitrogen dioxide concentrations is achieved in the shortest possible time.
Due to the impacts of Covid-19, we are now operating in an environment of considerable
uncertainty. Despite these uncertainties we must continue to deliver cleaner air. The
future impact of the pandemic on ftraffic levels and nitrogen dioxide
emissions/concentrations will be difficult to predict. Roadside nitrogen dioxide levels
will be impacted in the short term by how quickly local traffic flows re-start and in the
longer term by several factors (e.g. fleet evolution, home working, modal shift, etc).
Analysis and modelling can provide an indication of possible outcomes, however, given
the considerable uncertainty we must accept that there is a risk of putting in place clean
air measures that overachieve, however, this is preferable to inaction which leads to

poor air quality.

JAQU officials have been working with Local Authorities to review the impacts of Covid-
19 on their delivery plans and NO: levels. Based on these conversations, the data LAs
have supplied to us, discussions with our expert panel and our internal review of
evidence, we are now in a position to confirm next steps as to how Covid-19 impacts
can be applied to central scenarios.

LAs will be able to apply some, but not all, of the results of sensitivity tests to central
scenarios, depending on the level of uncertainty associated with underlying
assumptions and the impact of the result on the plan. JAQU (with TIRP steer) have
RAG rated the sensitivity tests that LAs have discussed with us in Annex 1.

LAs can use the test results as follows:

« “Green” rated — results can be used to influence central scenario modelling due
to a higher level of confidence in the evidence (lower level of uncertainty) and/or
small impact on outcomes.

« “Amber” rated — results may be used to influence central scenario modelling if
the LA has appropriate supporting evidence. The degree of change brought
about by these results will also play a factor. JAQU will require the LA to make
a strong case for their inclusion, which will be assessed by JAQU and TIRP, with
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a recommendation given to Ministers as to whether JAQU supports inclusion of
this impactin their core modelling.

+« “Red” rated — due to the high level of uncertainty with these tests, LAs will not
be able to use the results to influence central scenario modelling, however results
can be included in business cases to indicate degree of shift possible within the
plan.

LAs must note that the evidence required to support Covid-19 assumptions is expected
to be of at least the same level of robustness as evidence included in plans as standard.
Where evidence does not achieve the required standard the results from the sensitivity
tests cannot be applied to the central scenario modelling but may be included as a
sensitivity test in the business case submission. LAs that include Covid-19 impacts in
the central scenarios will be expected to include KPIs to monitor and evaluate these in
their Monitoring & Evaluation plan.

The steps for LAs who intend to apply Covid-19 impacts to their plans are set out in
Annex 2. The process has been designed to minimise additional delays and provide a
swift decision that will enable Local Authorities to proceed in finalising their plans and
implementing their measures. LAs will be expected to proceed with applying any
approved Covid-19 impacts following a single TIRP and JAQU recommendation and
direction or letter (as appropriate). LAs will be expected to agree a timeline with JAQU
officials on the submission of their sensitivity test results by 15t March 2021. After TIRP
review it is anticipated that should any further modelling be required that an LA should
complete this within a maximum of 8 weeks and be done in parallel to current work.

Please do not hesitate to contact your account manager if you have any questions.

Yours sincerely,

- ;
//7 | J—
/ /{ | &~ 3
L N \'\__ ¥
RACHEL MACLEAN REBECCA POW
PARLIAMENTARY UNDER PARLIAMENTARY UNDER
SECRETARY OF STATE FOR SECRETARY OF STATE FOR
TRANSPORT ENVIRONMENT AND RURAL
AFFAIRS

54



Annex 1: RAG rating for sensitivity tests

Justification for categorisation and guidance onwhat

Test & RAG status evidence toinclude
Impacts of a CAZ Robust evidence within LAs of any delay to CAZ go-live.
implementation delay Delays simple to model.

Green recovery/measures

+ Robust evidence as some LAs have developed

measures that have been agreed and in places already
implemented through other funding initiatives.

« Impact of these tends to be highlylocalised (single

roads, junctions, etc.)

Delayed development plans
(new residential or
commercial developments

finfrastructure, etc.)

+ Robust evidence as planning already in progress for

these schemes. The original assumed demand for
such schemes was known to the LA.

+ Only schemes of significant size will have a high impact,

but most large schemes will have been considered
already by LA modelling.

Fleet upgrade delay
impacts

+ Delay simple to model and national data readily

available.

+« LAmay have evidence to supportsuch adelay derived

from observed purchasing trends throughout2020.

+ Fleet upgrade could be influenced by economic

performance depending on timing of CAZ and
length/depth of recession.

Reduction in CAZ charges

* LAs set these responses in their modelling based on

either locally gathered surveys, central gov estimates or
a literature review of similar schemes during plan
development.

+ JAQU does notwant to rule out(by putting in red) that

an LA may be able to bring together a body of evidence
that indicates an adjustment to these assumed
response levels is warranted.

+ Note: JAQU central assumptions will notbe updated at

this time in respect to Covid-19.

Increased Stay &
Pay response

+ LAs set these responses in their modelling based

on either locally gathered surveys, ceniral gov
estimates or aliterature review of similar schemes
during plan development.

+ JAQU does not want to rule out(by putting in red) that

the LA is able to bring together abody of evidence that
indicates an adjustment to these assumed response
levels is warranted.

+ JAQU central assumptions will not be updated at this

time in respect to Covid-19.

LGV/HGV change
response

+ Trend in goods vehicle trips and GDP growthtend to

mirror each other.
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LAs may be able to adequately source bespoke local
evidence to warrant achange. Changes to this
response would be inspired by local understanding of
the types of businesses serviced in the CAZ area and
the adaptation/ survival of those businesses post-
Covid.

Note: JAQU central assumptions will notbe updated at
this time in respect to Covid-19.

Level of continued homeworking post-Covid is highly
speculative.

Level of shopping and leisure trips post-Covidis highly
speculative.

GDP performance is highly speculative.

Short term aversion to publictransportis driven primarily
by the immediate threat of transmission of the virus so
there is an expectation that this does not impact longer
term behaviour.

Model limitations used in LA plans may prevent
adequate modelling of these impacts (i.e. economic
impact and social distancing; change in transport mode
preference due to perceived fear of virus, cost of mode,
etc.).

L]

We do not supportinclusion of changes of these factors
in central scenario modelling.

These factors are highly speculative (based on long
term behaviours & GDP, as well as international
factors).

Subcategory/consequence of GDP - wider economic,
employment forecasting would need to be takeninto
account. Driven by length and depth of long/shortterm
recession. Also dependent on price of oil/level of
subsidy.

« Speculative (long term behaviours & GDP).

« Subcategory/consequence of GDP - wider economic,
employment forecasting would need to be takeninto
account. Dependent on price of oil/level of
subsidy/fare.
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Annex 2: Steps for LAs to follow

LAs to discuss any proposed testing with JAQU if not done so already. *

LA submit results** of the testing for initial review. This should be provided as:

- Technical notes detailing each of the assumptions that composed the Covid-19 sensitivity
test(s)

- The sources of evidence used

- Explanation of the conclusions drawn from this evidence
- Inputs to the modelling that these have informed

- Mechanics of where and how the modelling has changed

- Results of the test, both on traffic outut and air qualinity concentrations, provided as excel
data (and shapefiles if availabile)

JAQU, with TIRP input, assess the evidence provided.

Following evidence assurance a letter or direction (as appropriate) will be issued to the LA.

LA undertake modelling working on modified centralscenario as per the letter/direction.
Results are to be included in the business case.

LA updates Monitoring & Evaluation plan to include tracking of KPIs related to Covid-19
impacts that are included in modified central scenario.

*LAs that have not submitted a baseline at IES stage should include green-rated tests in their
baseline.

**Data needed: In addition to those items explained above, if LAs have tested a potentia
revised package of measures on top of the sensitivity test baseline, this should be provided
for review.

***If they wish, LAs are welcome to update Monitoring & Evaluation plans to track KPls
associated with Covid-19 impacts that informed sensitivity tests but were not taken forward
into the modified central scenario.
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