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Notice
This document and its contents have been prepared and are intended solely as information for
Portsmouth City Council for use in relation to informing JAQU of the Economic Appraisal
Methodology and Results used to inform the Local Air Quality plan.
Atkins Limited assumes no responsibility to any other party in respect of or arising out of or in
connection with this document and/or its contents.
This document has 34 pages including the cover.
Changes highlighted in yellow, for ease of reference.
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1.

Introduction

Atkins was commissioned by Portsmouth City Council to provide support in undertaking the economic appraisal of
options for their Business Case submission to the Joint Air Quality Unit (JAQU) for their Local Plan to deliver
compliance with the EU NO2 limits in the shortest possible time.
The JAQU guidance identifies a number of deliverables required to support business case development for each Local
Plan. This report represents two of the identified deliverables:


Deliverable E1: Economic Appraisal Methodology, intended to set out the approach adopted to assess the net
national economic welfare impacts of the options being considered to achieve air quality compliance; and



The written component of Deliverable E2: Economic Appraisal Results (the other component of E2 is the
supporting economic model).

The report consists of the following further chapters:


Chapter 2: Scope of the economic appraisal; and



Chapter 3: Economic appraisal methodology



Chapter 4: Economic appraisal results.
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2.

Economic appraisal scope

2.1.

Air quality issues

The local air quality modelling undertaken to support the development of Portsmouth’s Local Plan has provided an
increasingly refined understanding of air quality issues in the city. The latest modelling identifies two local road
sections in Portsmouth where modelled NO2 concentrations are forecast to exceed the EU limit (of 40.49 µg/m3) in
2022 (as shown in Figure 1)1.
These are:


A3 Alfred Road (Unicorn Rd to Queen St, 41.7 µg/m 3),



A3 Commercial Road (south of Church St, 41.1 µg/m 3).

Both road links are located in the city centre area, on the main A3 route in and out of the city. An estimated reduction
in road related NOx of 4%-7% on the links is required to achieve the EU limit in 2022. For context, 2022 is the earliest
year in which compliance is considered feasible as a result of implementing a charging Clean Air Zone2. In line with
JAQU guidance it therefore represents the benchmark year for assessing option viability. In the absence of any
intervention, compliance is forecast to be achieved in 2023 at the identified exceedance locations, due to background
changes in fleet composition.
There are a further six local road sections for which NO2 concentrations are forecast to exceed 37 µg/m3 in 2022. The
optioneering process to support the development of the Local Plan has therefore focussed on identifying measures
that would address exceedances at Commercial Road and Alfred Road, without displacing traffic and increasing NO2
concentrations above the EU limit at these ‘near exceedance’ sites. The six locations are as follows (also shown in
Figure 1):


Church Street (east of Church St Rbt, n/b)



A3 Hope Street (south of Church St R'bout, s/b)



A2030 Eastern Road Water Bridge (s/b)



A2047 London Road (Stubbington Ave to Kingston Crescent, s/b)



Mile End Road (north of Church St R'bout, s/b)



A3 Marketway (Hope St Rbt to Unicorn Rd)

1

There are also a number of exceedances on the Strategic Road Network in Portsmouth as described in the Full Business Case, however they are
beyond the scope of Portsmouth’s Local Plan (as they are the responsibility of Highways England)
2
PCC estimate that the earliest a charging CAZ could be implemented is late 2021, with compliance expected to be achieved at the end of the first
year (i.e. late 2022).
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Figure 1 Location of roadside receptor sites with modelled exceedances and near exceedances in 2022
baseline – all receptors

Strategic
Road
Network
exceedance
locations
shown in red

One near exceedance
(>37 µg/m3) on
London Road s/b

Near exceedance
(>37 µg/m3) on Eastern
Road Water Bridge s/b

City centre exceedance
locations shown in red;
near exceedances
(>37 µg/m3) shown in orange
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Figure 2 Location of roadside receptor sites with modelled exceedances and near exceedances in 2022
baseline – city centre exceedance and near exceedance locations

2.2.

Mitigation options shortlisted

A detailed optioneering process has been undertaken to identify a shortlist of options that would achieve the primary
Critical Success Factor of achieving compliance on the local road exceedance links in the shortest possible time,
whilst also contributing to the secondary Critical Success Factors that the options should:







deliver value for money;
ensure that particular groups of stakeholders are not disproportionately impacted by any negative impacts
associated with the proposed intervention, assessed through distributional impact assessment;
complement existing and planned wider policies for the city (including promote economic growth, reduce levels of
social deprivation, improve health and encourage sustainable and active travel) i.e. strategic fit;
be deliverable in terms of supply side capacity and capability;
be affordable; and
be achievable (taking into account technical, legislative, and political and public acceptability constraints).

The process is described in the Economic Case of the Full and Outline Business Cases and has produced a short list
of two options:



a Benchmark CAZ only option (as required by JAQU), based on CAZ C; and
an Alternative Package based on CAZ B and non-charging measures.

2.2.1.

Benchmark CAZ only option

The Benchmark option meets JAQU’s requirement to identify a charging CAZ only option that meets the primary
Critical Success Factor of achieving compliance in the shortest possible time. The transport and air quality modelling
process (reported in the Full Business Case) has identified that this requirement is met by a CAZ C (i.e. charging all
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non-compliant taxis, private hire vehicles (PHV), buses, coaches, HGVs and LGVs entering or travelling within a CAZ
zone covering Portsea Island, as shown in Figure 3), with charges set at £50 per day for buses, coaches and HGVs
and £10 per day for taxis, PHVs and LGVs.

2.2.2.

Alternative package – CAZ B plus non-charging measures (OBC stage)

At OBC stage, an Alternative Package was also identified that would meet required compliance in the same time
scales as the Benchmark CAZ C option (i.e. compliance in 2022). The package comprised a CAZ B charging all noncompliant taxis, PHVs, buses, coaches and HGVs entering or travelling within a smaller CAZ zone in central
Portsmouth (as shown in Figure 3) with charges set at £50 per day for buses, coaches and HGVs and £10 per day for
taxis and PHVs.
Figure 3 Proposed CAZ boundaries (at OBC stage)

In the Alternative Package, the CAZ B was also supplemented by a series of supporting non-charging measures,
selected through the shortlisting process outlined in the Economic Case and identified as the most appropriate
measures for reducing emissions on the exceedance links, whilst also contributing to the secondary Critical Success
Factors for the plan.
The measures were focused on car drivers (with compliant and non-compliant vehicles) as cars account for the largest
proportion of emissions overall on the links. They were also intended to complement existing and planned wider
policies for the city (including to promote economic growth, reduce levels of social deprivation, improve health and
encourage sustainable and active travel), in order to leave a positive legacy within the city. For example, the
proposed cycling routes were part of the Draft Local Cycling and Walking Investment Plan (LCWIP). More effective
management of parking supply and charges forms a core part of the city’s strategy for encouraging greater use of
sustainable transport (including the proposed Rapid Transit services and Park & Ride), as well as enabling
development and growth ambitions for the city, as set out in the emerging Local Plan.
The measures were separated into primary and complementary measures. The primary measures were those for
which an impact on emissions levels could be identified and modelled separately. The complementary measures were
supporting measures to ensure successful delivery of the primary modelled measures. It was not possible to clearly
distinguish a separate effect of these measures alone, without risking double counting so the measures were not
modelled separately. However the measures would reinforce and enhance the impacts of the primary non-charging
measures and CAZ, helping to ensure their effectiveness, and so the measures were included in the Alternative
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Package to provide increased certainty of meeting the EU limit for NO2 across the city, at both exceedance and near
exceedance locations.
The primary non-charging measures included in the Alternative Package were as follows (further detail is provided in
Table 1):


Changes to parking capacity and pricing south of the city centre including increased charges for Council and
University staff, increased tariffs in short-stay car parks and seafront parking, reduced capacity in city centre car
parks and a restructuring of the Park & Ride charge.



Strategic cycling routes proposed within the draft Local Cycling and Walking Investment Plan on two priority
corridors (Eastern Road Water Bridge to City Centre and Southsea to City Centre to London Road and out of the
city).



Alfred Road signal changes to allow for extra green time for southbound traffic on Alfred Road to reduce delay on
this road to reduce emissions from queuing traffic.
The complementary non-charging measures included in the Alternative Package (but not modelled independently)
were as follows (further detail is provided in Table 2):


Progressive tightening of taxi licensing rules to ensure use of lower emission vehicles and ensure national
projections regarding fleet upgrades occur in Portsmouth.



Fast charging points at taxi ranks to encourage taxi drivers to upgrade to electric vehicles.



Reduced fee / free residential parking permits for low emission vehicles, to encourage uptake.



Travel planning measures to ensure that assumptions regarding increased levels of cycling and sustainable travel
use are realised.



Targeted communications and marketing initiatives, including continuation of anti-idling campaign, advance and
real time (social and conventional media, VMS) messaging, integrated with the above travel planning measures

Table 1 –Primary non-charging measures proposed at OBC stage (modelled)
Measure

Description

Parking
measures

Various changes to parking capacity and pricing in the area to the south of the city centre:
Portsmouth City Centre staff parking
-

Withdrawal of funding for car parking passes for staff. This includes the removal of
353 season tickets (£630 p.a., paid for by PCC) and 168 Park-It cards (paid for by
PCC) for use at Isambard Kingdom Brunel Multi Storey car park.

-

Removal of reduced rate for a further 176 staff with Park-It cards (currently £3.45 per
day).

-

Affects up to 697 PCC staff who will need to pay the standard tariff of £12 per day,
park elsewhere, or change modes.

This policy was intended to be implemented in 2020 but has been put on hold to enable
essential staff to be able to carry out their jobs without additional pressure during the
COVID-19 pandemic. A review of this policy will be undertaken in 2021, but for the
purposes of this FBC the measures are assumed to be in place in 2022 3.
University staff parking
-

A new parking policy for Portsmouth University came into force in September 2019
which will significantly increase charges for the majority of staff. Under the old policy
staff paid 0.3% of their salary a year for a parking permit. This normally meant paying
£50-£350 a year. Under the new policy staff will pay £500 a year, with this being
phased in over 3 years for those on lower pay grades. Blue badge holders are not
charged.

3

Analysis undertaken at OBC stage (see AQ3 Report, Section 6.2) showed that the complete package of parking restraint measures reduces NO2
concentrations on Commercial Road by 0.3µg/m3 and reduces emissions on Alfred Road by 0.0µg/m3 (i.e. no change). Even if all parking
measures were withdrawn, NO2 concentrations would still be below the limit on Commercial Road (39.8 µg/m3) and Alfred Road (40.2 µg/m3).
However, the Council parking policy is only one element of the package, and if for some reason it was not re-introduced for 2022, the increase on
Commercial Road would be much less than 0.3µg/m3 and well within the limit.
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Measure

Description
-

In addition, University staff living within a 2-mile exclusion zone around University are
no longer eligible to apply for a staff parking permit.
500 people who previously had a permit are now in the 2-mile exclusion zone and
unable to get a permit unless they are blue badge holders or carers.
After implementation of the new policy, in mid-September 2019 only 750 staff permits
had been issued, compared to 1643 staff permits in use last academic year.

Reduction in parking capacity
-

Closure of Market Way car park (500 spaces, PCC owned/NCP leased) and Clarence
Street car park (154 spaces, PCC owned) from 2021.

-

Other car park space reduction within the outer city centre ring zones (183 spaces).

Increase in parking tariffs
-

Increase in tariffs at Harbour car park (62 spaces, PCC owned) from 2021 – To match
tariffs at Gunwharf Quay car park (approx. 10% increase for stays < 3 hours, 33%
increase for stays of 3 to 4 hours, 25% reduction for stays 4 to 5 hours)

-

Seafront on-street increases 15% increase over the 3 years from 2020-2023

-

Seafront off-street car parks 10% increase over 3 years from 2020-2023

Park & Ride charge restructuring
Park & Ride restructure of charging to encourage more commuter use
Strategic
cycling routes

Improvement in two priority corridors


City Centre – Eastern Road



City Centre – London Road – Portsbridge Roundabout

These routes were proposed in the Draft Local Cycling and Walking Investment Plan
(LCWIP) and have been assessed as being of most relevance to reducing emissions at
the exceedance locations as well as near exceedance locations.
Both are longer distance routes designed to encourage mode shift between the mainland
and the city centre area (and beyond), reflecting the characteristics of traffic on the two
exceedance links.
Routes are a mix of quiet routes, on-road and off-road cycle lanes and supporting
infrastructure.
Alfred Road
signal changes

Provision of extra green time to southbound traffic on Alfred Road, to reduce delay and
increase average link speed from current low levels to reduce emissions rates. No
change to east-west movements to minimise impact on buses.

Contains sensitive information
5162734/T1 | 1.0 | December 2020
Atkins | E1_E2_Economics_Portsmouth FBC_V2b (JAQU)

Page 10 of 34

Table 2 – Complementary non-charging measures proposed at OBC stage (not separately modelled)
Measure

Description

Taxi license
requirements

Progressive tightening of taxi licensing rules to ensure use of lower emission vehicles
and ensure national projections regarding fleet upgrades occur in Portsmouth.
See Section 4.5.4 in the Economic Case for current proposals.

EV charging
points

Fast charging points at taxi ranks to encourage taxi drivers to upgrade to electric
vehicles.

Residents
Parking Zone
permits

Reduced fee / free permits for low emission vehicles. In September 2019, it was agreed
(subject to the statutory notice procedure), that the charges for residents permits be
changed so that the first permit for a household is free if the vehicle is powered solely by
electricity and that the charge for a first permit is reduced by 50% to £15 if the vehicle
emits less than 100g of CO2 per km (provided it is not powered by a diesel internal
combustion engine and that it was registered after 1 March 2001).

Travel planning

Travel planning measures to ensure that assumptions regarding increased levels of
cycling and sustainable travel use are realised. Building on interventions with residents,
schools, and workplaces delivered through the recent Air Quality Grant Programme
(2018/19) and other funding programmes to encourage sustainable travel.

Targeted
communications
and marketing

Including continuation of anti-idling campaign, advance and real time (social and
conventional media, VMS) messaging. Integrated with travel planning measures.

2.2.3.

Refined alternative package – CAZ B plus non-charging measures (FBC)

Following submission of the OBC in October 2019, JAQU approved provisional funding (subject to submission of a
Full Business Case) for a Small Area CAZ B + non-charging measures. However, funding was not approved for the
strategic cycle routes or travel planning for workplaces and schools proposed in the OBC.
Table 3 – Summary of measures approved for provisional funding by JAQU
Measure

Provisional funding

Small Area CAZ B



Parking measures

N/A (no funding required)

Strategic cycling routes



Alfred Road signal changes



Taxi license requirements

N/A (no funding required)

EV charging points

() If PCC amend the licensing policy to require use of
electric vehicles before the FBC submission.

Residents Parking Zone permits

N/A (no funding required)

Travel planning for workplaces and schools



Targeted communications and marketing



Following further analysis and feedback from stakeholders a Refined Alternative Package has been developed,
which replaces the Alternative Package proposed at OBC stage.
The Refined Alternative Package comprises the following modifications:
 Adjustments to the CAZ boundary to benefit taxis and HGVs which are not contributing to emissions at the two
exceedance locations and reduce rat running (see Figure 3) as follows:
- Removal of Kingston Crescent (‘A’ on map) - Allows affected vehicles to travel southbound along London
Road, and then along Kingston Crescent towards the M275 without entering the CAZ, discouraging rat
running through the residential roads north of Kingston Crescent. Will benefit taxis / PHVs and HGVs servicing
premises in this area (offices, a supermarket, a hotel and a restaurant);
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-

Removal of Princess Royal Way ('B' on map) - Allows affected vehicles to access the Naval Base, via
Trafalgar Gate, without entering the CAZ. The majority of traffic using Trafalgar Gate is travelling to / from the
north, so does not contribute to the high NO2 concentrations on Alfred Road and Commercial Road. Will also
benefit HGVs accessing the businesses along Flathouse Road (including Morrison's and Portico), whose noncompliant vehicles would otherwise be liable for the CAZ charge;

-

Removal of Fratton Road ('D' on map) – To benefit taxis / PHV drivers serving residential areas in Fratton and
the surrounding area;

-

Removal of Fratton Roundabout and Holbrook Road Roundabout ('E' on map) – To allow affected vehicles to
drive around Fratton Roundabout (previously inside the CAZ) from Goldsmith Avenue to Fawcett Road (both
outside the CAZ) without being charged, and benefit similar movements associated with the use of Holbrook
Road Roundabout. This will benefit taxis / PHV drivers as these roundabouts connect large residential areas
to key routes in the city;

Refinement of Alfred Road signal changes, to benefit both pedestrians and vehicles.

Figure 4 Proposed and approved changes to CAZ boundary

Further detail on the above modifications is set out in the Economic Case chapter of the Full Business Case.
The Refined Alternative Package delivers the same scale of reduction in NO2 concentrations on Alfred Road and
Commercial Road (40.2 and 39.5 µg/m3 respectively) as the Alternative Package proposed at OBC stage (40.1 and
39.5 µg/m3 respectively).

2.3.

Economic impacts assessed

The scope of the economic appraisal in terms of the type of economic impact to be assessed for each shortlisted
option depends on the characteristics of the measures included in the option and the behavioural responses it is likely
to generate.
The following sections set out the behavioural responses that have been assumed to be relevant for the Benchmark
and Refined Alternative Package options and then the implications of these responses in terms of their likely
economic impacts, which in turn defines the scope of the appraisal.
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2.3.1.

Behavioural responses considered

The three different primary measures modelled in the two options may generate a range of behavioural responses.
Table 4 sets out the behavioural responses that have been assumed to be relevant for the proposed measures,
thereby defining the scope of the appraisal.
Table 4 – Behavioural responses relevant for each set of measures
Response

CAZ B/C

Parking measures

Continue

Yes

Yes

Yes

Avoid

Yes

No

No

Cancel

Yes

No

No

Mode/vehicle type shift

Yes

Yes

No

Replace

Yes

No

No

Redeploy

Yes

No

No

2.3.2.

Traffic signals

Economic impacts in scope

The expected behavioural responses outlined in Table 4 have the potential to generate a range of economic impacts.
DfT’s TAG Appraisal Summary Table (AST) provides a list of the full range of potential impacts from transport
schemes of any type. Table 5 below lists each of these potential impacts and identifies the extent to which each is
considered to be relevant for two shortlisted options.
The entries highlighted in blue in the table have been assessed to estimate their monetary value, using the
approaches outlined in the next chapter.
Table 5 – Economic impacts captured for the shortlisted options
Category

Impact

Portsea Island CAZ-C
(Benchmark)

CAZ B + non-charging measures
(Refined Alternative Package,
CAZ B+)

Economy

Business
users &
transport
providers

Moderate negative – time savings
very limited and offset by CAZ
charges

Slight positive - time savings are
larger than the user disbenefits
caused by the CAZ charges

Reliability
impact on
Business
users

Negligible impact on traffic flows
and therefore reliability

Slight positive - reductions in
congestion, particularly in peak
hours, improving journey time
reliability

Regeneration

Not applicable - scheme does not
directly affect any identified
regeneration areas

Not applicable - scheme does not
directly affect any identified
regeneration areas

Wider Impacts

Negligible impact on transport
costs and therefore wider impacts

Negligible impact on transport costs
and therefore wider impacts

Noise

Negligible impact - modelled
changes in traffic flow and speed
are limited to a few % and
therefore noise impacts assumed
to be negligible

Negligible impact - modelled
changes in traffic flow and speed
are limited to a few % and therefore
noise impacts assumed to be
negligible

Air Quality

Large positive: Concentrations at
exceedance locations bought
below statutory limit and
emissions in study area reduced
due to changes in fleet, traffic
volumes and speed

Large positive - concentrations at
exceedance locations bought below
statutory limit and emissions in
study area reduced due to changes
in fleet, traffic volumes and speed

Environment
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Category

Impact

Portsea Island CAZ-C
(Benchmark)

CAZ B + non-charging measures
(Refined Alternative Package,
CAZ B+)

Greenhouse
gases

Slight reduction in CO2e
emissions due to changes in fleet,
traffic volumes and speed

Slight reduction in CO2e emissions
due to changes in fleet, traffic
volumes and speed

Landscape

No impact - no physical
infrastructure outside of the city
area

No impact - no physical
infrastructure outside of the city
area

Townscape

Slight negative visual impacts
possible as ANPR cameras and
signs required to implement the
scheme.

Slight negative visual impacts
possible as ANPR cameras and
signs required to implement the
scheme

Historic
Environment

Slight negative visual impacts
possible as ANPR cameras and
signs required to implement the
scheme.

Slight negative visual impacts
possible as ANPR cameras and
signs required to implement the
scheme

Biodiversity

Neutral - physical infrastructure
limited to cameras and signs and
therefore impacts on biodiversity
and water environment assumed
to be avoidable

Neutral - physical infrastructure
limited to cameras and signs and
therefore impacts on biodiversity
and water environment assumed to
be avoidable

Commuting
and Other
users

Slight negative – time savings are
limited and some commuting by
LGV will face CAZ charges

Slight negative - time savings are
limited and more than offset by
user disbenefits caused by
increased parking charges

Reliability
impact on
Commuting
and Other
users

Negligible impact on traffic flows
and therefore reliability

Slight positive - reductions in
congestion, particularly in peak
hours, improving journey time
reliability

Physical
activity

Neutral: Scheme has no impact
on physical activity

Neutral - scheme has no impact on
physical activity

Journey
quality

Neutral: Scheme has no impact
on quality

Neutral - scheme has no impact on
quality

Accidents

Negligible - scheme achieves a
slight reduction in vehicle kms
and would therefore be likely to
reduce accidents. However, the
scale of change is small and the
impact is assumed to be
negligible.

Negligible - scheme achieves a
slight reduction in vehicle kms and
would therefore be likely to reduce
accidents. However, the scale of
change is small and the impact is
assumed to be negligible.

Security

Scheme has no impact on
security

Scheme has no impact on security

Access to
services

Slight negative due to potential
reduction in taxi and bus service
provision and availability.

Slight negative due to potential
reduction in taxi and bus service
provision and availability.

Affordability

Slight negative – CAZ charges
increase costs for taxis, bus
(operators), HGV and LGV trips

Slight negative: impacts of parking
charges for car trips and CAZ for
taxi, bus/coach and HGV trips.

Water
Environment
Social
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Category

Impact

Portsea Island CAZ-C
(Benchmark)

CAZ B + non-charging measures
(Refined Alternative Package,
CAZ B+)

Severance

Negligible – scheme causes some
improvement in severance but
restricted to links with already low
flows and severance levels.

Negligible – scheme causes some
improvement in severance but
restricted to links with already low
flows and severance levels.

Option and
non-use
values

Scheme does not introduce new
transport options

Scheme does not introduce new
transport options
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3.

Economic appraisal approach

3.1.

Economic appraisal process

The appraisal approach to assess the economic impacts of the shortlisted options has been developed to align with
the guidance from JAQU and DfT’s TAG. It is intended to provide a proportionate approach to assessing the likely
economic welfare impacts (i.e. net impact on society as a whole) of the shortlisted options and component measures,
as described in Chapter 2.
Figure 5 summarises the economic impacts assessed and key inputs to the process.
The following sections then provide more detail on the approach to assessing each of the impacts shown in terms of:


Scenarios considered:



Input data and assumptions;



Quantification and valuation of impacts;



Distributional impact analysis; and



Quality assurance.

Figure 5 Economic impacts considered and key inputs

3.2.

Scenarios considered

The economic appraisal relies on identifying the impact of each option through the comparison of transport conditions
and related travel costs and impacts in two scenarios:


Baseline (without option) - the future situation in forecast years without the implementation of either proposed
option; and



With Option (one scenario for each of the two options) - including the measures identified as part of the option and
the impact of the forecast responses to them (such as alteration in fleet composition). The approach to
representing these responses is outlined in following sections.

3.3.

Input data and assumptions

The economic appraisal involves combining modelled estimates of the impacts of the options (for instance in terms of
impacts on traffic, fleet composition and emissions) with economic parameters to attribute an estimated monetary
value to the impacts.
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As shown in Figure 5, the key inputs and assumptions used in the economic assessment process can be considered
in two categories:


Modelling inputs and assumptions (determining the representation of each measure in models to assess their
impact); and



Monetisation inputs and assumptions (used.to convert the impacts to monetary terms).

Each category is discussed in more detail in the following sections.

3.3.1.

Modelling inputs and assumptions

Four key modelling tools were used to forecast the impacts of the With Option scenarios relative to the Baseline, as
listed below:


Sub-regional Traffic Model (SRTM) a full multi-modal demand model covering the Solent area, with detailed
representation in Portsmouth. The model has been used to represent the rerouting impacts associated with the
CAZ options, the response to increased parking charges, other parking measures and trip cancellation due to the
CAZ.



LinSig model of the Alfred Road junction to represent the detailed signal optimisation proposed for the junction
(the changes are too detailed to be represented effectively in SRTM which represents average conditions across
each modelled hour).



Spreadsheet model used to forecast the impact of the university parking measures in terms of reduction in car
trips. .



Air quality model representing concentrations of pollutants on the basis of detailed representation of influences
such as meteorological conditions, surface roughness, road geometry and traffic flows and speeds (from the
SRTM and LinSig). The air quality model also incorporates details of current fleet composition and forecast
change in response to baseline fleet turnover through time and the impacts of the CAZ options.
The models are described further in deliverables T1 to T4 and AQ1 to AQ3.
Table 6 summarises the modelling approaches used to represent the impacts of the CAZ options and each of the
primary supporting measures. As noted above, complementary non-charging measures (i.e. taxi licencing, EV
charging points for taxis, residents parking zone permits and targeted communications and marketing) have not been
modelled separately as, whilst they will help reduce emissions, they are supporting measures to ensure successful
delivery of the primary measures and it is not possible to distinguish a separate effect of these measures alone,
without risk of double counting.
Table 6 – Modelling approaches used to represent each measure in the shortlisted options
Model

CAZ B/C

Parking measures

Traffic signals

SRTM

Yes

Yes

No

LinSig

No

No

Yes

Spreadsheet model

No

Yes

No

Air quality model

Yes

Yes

Yes

Each of the four models provides outputs of forecast changes between the Baseline and With Option scenarios (such
as changes in travel time and emissions). These forecasts provide key inputs to the economic appraisal of the impacts
of the options, as described further in Section 3.4.

3.3.2.

Monetisation inputs and assumptions

A series of economic parameters and assumptions are also required for the economic appraisal process, to convert
the modelled impacts of the options to monetary values. These include


Value of time (in £/hour) and vehicle operating costs (in p/km) from the DfT TAG databook (July 2020);



Local pollutant emissions damage costs to represent the average marginal impact of each additional tonne of
emissions of NO2 and PM10 emitted (£/tonne), as provided by JAQU (2019);



Carbon non-traded emissions damage costs (£/tonne) as provided in the TAG databook (July 2020);



Average new vehicle prices and depreciation rates by vehicle type, as provided by JAQU; and



Transaction costs for new vehicle purchase, as provided by JAQU.
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The implementation, operating and decommissioning costs for each option are the final input to the economic
appraisal, converted to appraisal terms using the market price adjustment factor, GDP deflator and discount rate (as
described further in Section 3.4.2.2 below).

3.4.

Quantification and valuation of impacts

This section provides an overview of the appraisal approach adopted before providing further detail on the approach
and assumptions for appraising each of the measures impacts and costs

3.4.1.

Overall approach

The quantification of the economic impacts described above for each shortlisted option has involved the use of two
appraisal tools, drawing on the modelling and monetisation inputs and assumptions outlined in the previous sections:


DfT’s TUBA software using output matrices from SRTM providing trips, travel time, distance and travel cost in
the Baseline and With Option scenarios to calculate impacts of changes in traffic volumes and speed on travel
times and operating costs for transport users and welfare impacts associated with changes in parking and public
transport fares (and associated indirect tax impacts). The forecast changes capture the impacts of any traffic
rerouting and changes in trip numbers and therefore traffic levels on the transport network.



A bespoke spreadsheet model to estimate:


the damage costs4 of changes in NOx, PM10 and CO2e emissions in the study area, drawing on: air quality
model outputs of NOx, PM10 and CO2 emissions in the study area by year in tonnes p.a. in the Baseline and
With Option scenarios and estimated damage costs per tonne (from JAQU guidance for NO 2 and PM10 and
the TAG databook for CO2);



the welfare impacts of responses to the CAZ i.e. vehicle upgrades, transaction costs, scrappage impacts, trip
cancellation and vehicle operating costs (and associated indirect tax impacts) of vehicle upgrade, drawing on
estimates of cancelled trips and number of upgraded vehicles, vehicle prices and depreciation and fuel prices;



option implementation, operating and decommissioning costs in appraisal terms; and



overall value for money, by drawing in the outputs from the TUBA analysis to combine all elements of the
appraisal on a consistent basis to estimate the Net Present Value of each option.
Figure 6 summarises the linkages between the modelling and appraisal tools used, showing how each appraisal tool
draws on the key modelling outputs.
Figure 6 Linkages between modelling and economic appraisal tools

4

Damage costs provide an estimate of the net impact on society of each additional tonne of emissions released, accounting for health and
productivity impacts.
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Each element of the appraisal has applied consistent parameters and approaches where appropriate including the
following core assumptions:


price base (2019, real prices);



discount base year (2019);



discount rate (3.5%);



appraisal period (10 years, although noting that the CAZ itself is only in operation until 2024);



expression in real prices (allowing for real growth above standard inflation e.g. for values of time);



expression in market prices (converting resource prices using the 1.19 market prices uplift, where relevant to
convert from resource to market prices).
Table 7 provides more detail on each of the appraisal tools, in terms of the inputs and impacts represented and
specific assumptions used. The following paragraphs then provide further details on the key inputs and approaches
applied for each measure in turn. A final section then describes how the spreadsheet economic model draws the
results together to produce the economic appraisal for each shortlisted.
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Table 7 – Inputs to and outputs from appraisal tools applied

Tool

Inputs

Impacts assessed

Comments

TUBA

SRTM matrices for the Baseline and
With Option scenarios for:
- demand, travel time, travel cost (fares,
parking, charges) and travel distance
-- car, LGV, HGV and public transport
modes for AM, IP and PM time period in
2019 and 2026 (appraisal period of 2022
to 2031 is derived from interpolation and
extrapolation and exclusion of the years
2019 to 2022).
DfT TAG appraisal parameters (e.g.
value of time, discount factor
incorporated in TUBA parameter file)
Annualisation factors for modelled
outputs (representing 1 hour):
- AM to annual: 759 hours
- IP to annual 1518 hours
- PM to annual 759 hours

Impacts for road and public transport
users of changes in trip numbers by
mode and rerouting with associated
impacts on traffic volumes and speeds
i.e.:
- Travel time savings
- Travel cost savings (e.g. fuel and
parking costs)
- Welfare impacts of changes in public
transport fares and parking charges
Change in indirect tax due to change in
expenditure on fares, parking and
vehicle operating costs (especially fuel)

TUBA 1.9.14.3 (August 2020 release)
used.
Filtering was applied to the TUBA results
to remove outputs associated with:
- The years 2019 to 2021 (i.e. pre
scheme opening) – 2019 was used
as the first year in TUBA due to
availability of SRTM model runs
- CAZ related impacts after 2024
(after decommissioning)
- User charge and revenue impacts of
the CAZ charge. These are
calculated to inform the
Distributional Impact analysis but
excluded from the economic
appraisal on the basis of JAQU
guidance that the CAZ charge
should be treated as a transfer
payment and excluded from the
appraisal
- Impacts associated with external to
external trips. The TUBA analysis
was summarised in terms of 16
geographical sectors, 14
representing Portsmouth, 1
representing Isle of Wight and 1
representing all other ‘external’
areas. As the external areas were
remote from the proposed measures
and subject to noise in a model the
scale of SRTM, impacts associated
with movements with O and D in
external areas were excluded.
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Tool

Inputs

Impacts assessed

Comments

Bespoke spreadsheet model

-

-

Spreadsheet also draws in results from
TUBA to provide overall appraisal of
NPV
Damage costs for NOx and PM10
derived from JAQU dataset – using
costs for Urban Big areas as Portsmouth
is identified as falling in the Urban Big
category in TAG Unit A5.4
BEIS appraisal guidance carbon values
applied to CO2 savings5
JAQU upgrade assumptions were used
because the samples from the local
stakeholder survey were too small to
provide reliable alternative estimates for
the proportion of LGV and HGVs that
would upgrade.
Scrappage ages based on SMMT
estimate of average car scrappage age
(14 years) and EU data on average
vehicle age in the fleet by type
Costs are converted to appraisal terms
through a number of steps including
inclusion of risk and optimism bias
allowances, allowance for real growth in
costs (particularly construction) and
conversion to market prices (using the
TAG 1.19 market price adjustment
factor).

-

-

-

Baseline and With Option NOx, PM10
and CO2 emissions in the study area
(from air quality model)
Forecast fleet affected by upgrade
based on:
- ANPR survey details of number
of unique vehicles seen in
average week
- Assumption on total affected
fleet as a proportion of total
observed in the survey week
(factors vary by number of days
vehicles observed for, resulting
in uplift of 1.75 from observed to
total affected fleet for HGVs and
1.6 for LGVs)
- JAQU national average
assumptions on proportion of
vehicles upgrading
- Forecast baseline fleet change
(from EFT 9.1b used in air
quality modelling)
Vehicle prices and depreciation
(from JAQU data)
Assumed scrappage age 16 years
for LGVs and for HGVs.
Assumed reduction in scrappage
age by 2 years as a result of CAZ
upgrade impacts
Fuel prices from BEIS data

-

-

Damage costs of change in NOx,
PM10 and CO2 emissions
Welfare impacts of vehicle upgrade:
impacts of change, scrappage,
transaction costs and reduced fuel
costs
Appraisal value of costs of option
implementation and operation

5

BEIS appraisal guidance: https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/696677/Data_tables_119_supporting_the_toolkit_and_the_guidance_2017__180403_.xlsx
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Tool

Inputs
-

-

-
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Impacts assessed

Average vehicle mileage by vehicle
type from DfT traffic statistics
TRA0106
Forecast cancelled trips (from SRTM
matrices of affected trips and JAQU
national average assumed
proportion of cancelled trips)
Option costs for implementation,
operation and decommissioning
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Comments

3.4.2.

Appraisal approach for each measure

The following sections set out further details on the appraisal approach and assumptions used to represent the CAZ
and each of the primary non-charging options as follows:


CAZ options



Alfred Road signals improvements



Parking measures

3.4.2.1.
CAZ
The appraisal of the impacts of the CAZ options (both CAZ C and CAZ B) considered:


Impacts of the charge through rerouting and associated travel time and cost impacts (in SRTM);



Impacts on emissions as a result of fleet composition change and change in AADT travel speed and flows;



Welfare impacts of vehicle upgrades including transaction costs, scrappage and indirect tax impacts of operating
costs; and

 Welfare impacts of cancelled trips.
The appraisal of the impacts therefore involved use of SRTM, the air quality model, forecast fleet projection, TUBA
and the bespoke spreadsheet model
3.4.2.1.1. Representation in SRTM and air quality model
Representation of the CAZ options in SRTM involved the following steps:


Representation of vehicle compliance shift (in line with JAQU national guidance) i.e. moving the appropriate
proportion of vehicles of relevant types on relevant movements (i.e. those affected by the CAZ) from the noncompliant user class to the compliant-user class;



Removal of cancelled trips (from the non-compliant user class), in line with JAQU national guidance on response
rates; and



Representation of the charge (£10 per day for LGVs and taxis, £50 per day for buses and HGVs) for remaining
affected non-compliant vehicles on trips to the CAZ area.
The SRTM modelling therefore took account of the traffic impacts of the reduction in traffic associated with the
cancelled trips and the impacts of any rerouting caused by the charge for the remaining non-compliant trips.
These impacts, along with the compliance shift, fed into the AADT flows and speeds (by vehicle type and compliance
category) provided to the air quality model and therefore fed through into the estimates of air quality change.
The impacts also fed into the travel time and trip matrices provided to the TUBA assessment process, allowing the
impacts of the CAZ on user travel times and costs to be estimated.
Note that, although the impact of the CAZ charge in terms of user charge and revenue was calculated to inform the
Distributional Impact assessment, it was excluded from the economic appraisal, in line with JAQU guidance that it
should be considered a transfer payment and excluded from the economic appraisal.
3.4.2.1.2. Welfare spreadsheet appraisal
The other main strand of appraisal of CAZ impacts involved spreadsheet modelling to capture the welfare impacts of
vehicle upgrades including:


Welfare impact of upgrade purchase;



Transaction impacts of upgrade purchase;



Indirect tax impacts of fuel savings associated with improved efficiency of upgraded vehicles; and

 Welfare losses associated with increased rate of scrappage.
The spreadsheet also calculated the welfare impacts of cancelled trips.
The key elements of the calculations for each impact are outlined in the following sections. These calculations
required a range of input assumptions as recorded in Table 8.
Welfare impact of upgrade purchase
Vehicle owners who purchase a vehicle sooner than planned in the baseline as a result of the CAZ experience a
welfare disbenefit. The disbenefit of the upgrade is the net cost of purchasing the vehicle. However the perceived
benefits associated with a new vehicle vary and some may have been on the point of upgrading in any case due to
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other perceived benefits whilst others will see little other benefit than avoiding the CAZ and so experience the full cost
of the upgrade, without offsetting benefits. The welfare impacts of the upgrade have therefore been estimated using
the Rule of Half approach.
It was assumed that those purchasing upgraded vehicles account for factors such as fuel savings, avoided CAZ
charges and softer factors such as the improved journey quality and improved environmental credentials (e.g. for a
firm) of a new vehicle. A 2-year horizon was assumed meaning that the purchaser takes into account resale value
after 2 years.
The net purchase cost of the change was therefore the difference between the sale price of the old non-compliant
vehicle (net of its perceived resale value after 2 years) and the purchase price of the new compliant vehicle (net of its
perceived resale value after 2 years).
Given the range of potential perceived benefits, the total welfare impact of the early upgrade was estimated by
multiplying the number of upgraded vehicles by half of the price differential (net of resale value). This equated to
approximate £2500 vehicle across all vehicle types.
Transaction impact of upgrade purchase
The minor additional welfare impact of the transaction cost of a vehicle upgrade was estimated separately. Each
purchase involves the transaction costs of the time spent researching and buying the vehicle. The total value was
estimated as the number of upgrades multiplied by the transaction cost per upgrade (based on hours spent, as
provided in JAQU guidance, and TAG values of time).
Indirect tax impacts of fuel savings associated with improved efficiency of upgraded vehicles.
It was assumed that the fuel savings experienced by drivers as a result of purchasing an upgraded and more efficient
vehicle are a component of the welfare benefits they consider in the purchase and therefore are incorporated in the
assessment in the first step.
However, there is a separate impact of the reduction in indirect tax received by government due to reduced fuel duty
from more efficient vehicles.
To calculate this impact, fuel savings were estimated on the basis of the following inputs (see Table 8 for more detail).




Average fuel consumption per km per vehicle before and after upgrade by vehicle type (accounting for a
proportion switching fuel type);
Average fuel costs per litre; and
Average mileage per vehicle by vehicle type

An estimate of total fuel saving due to improved efficiency in the first year of upgrade was obtained by multiplying the
estimated number of vehicles upgrading as a result of the CAZ by the average mileage per vehicle and change in fuel
consumption as a result of the upgrade.
Net savings were assumed to reduce in subsequent years as it was assumed that some of the vehicles would by then
have upgraded (and be experiencing the improved fuel efficiency) in the baseline. The average fuel savings per
vehicle were therefore multiplied by the decreasing numbers of vehicles in each year that it was assumed would still
not have upgraded in the absence of the CAZ (see Table 8 for more detail).
The total value of fuel saving estimated for each year was then multiplied by the average rate of indirect tax on fuel
(from DfT’s TAG parameters) to provide the estimated indirect tax lost.
Welfare losses associated with increased rate of scrappage
Welfare losses were assumed to occur as a result of the increase rate of scrappage caused by the increased fleet
turnover in response to the CAZ. This assumed effect was based on the assumption that scrapped vehicles typically
have some residual welfare value and that the scale of the lost residual value would be greater than average for those
vehicles that are scrapped earlier as a result of increased vehicle turnover caused by the CAZ.
Table 8 summarises the baseline assumptions on scrappage age by vehicle type. Building on these assumptions, it
was further assumed that:




The fleet composition change caused by the CAZ would filter through to one additional scrapped vehicle per
vehicle upgraded early;
These vehicles would be scrapped on average 2 years earlier than the average age of scrappage; and
There would be a subsequent reduction in scrappage for the remainder of the appraisal period, reflecting the
upgrades that had been brought forward in response to the CAZ – so that by the end of the appraisal period there
would be a total of no net additional vehicles scrapped over the time period.
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The net welfare impact of the early scrappage was then calculated through the following stages:






Multiplication of the number of scrapped vehicles due to CAZ implementation by the assumed residual value of
each vehicle (based on estimated value 2 years before the average scrappage age);
Distribution of the reduced scrappage of vehicles in later years across the remainder of the appraisal period in
proportion to the baseline upgrade of vehicles from compliant to non-compliant to give a net additional scrappage
over the time period of zero;
Multiplication of the negative (accelerated) scrappages in the later years by the residual value of a vehicle at the
average age of scrappage; and
Application of discounting and other parameters to convert to a present value.

Welfare losses due to cancelled trips
Welfare losses associated with LGV trips for non business purposes cancelled as a result of the CAZ were assumed
to be worth on average half of the £10 CAZ charge that deters them. The number of trips deterred was estimated
from SRTM trip matrices of trips to the CAZ area and the JAQU national average rate of cancel trips by vehicle type.
In line with JAQU guidance it was assumed that no business trips would be fully cancelled as a result of a CAZ, they
would instead go to a different destination without welfare loss.
Table 8 – Key assumptions in CAZ spreadsheet appraisal
Assumption
No of upgraded vehicles
before CAZ
implementation

Subsequent reduced
vehicle upgrades

Change in fleet
composition through
time
Fuel costs per km

Fuel costs per vehicle

Vehicle prices and
depreciation
GDP deflator
Indirect tax rate
Distribution of vehicles
by type by age

Source/Basis
Based on number of unique vehicles assumed to enter CAZ during the year
multiplied by the JAQU national average vehicle upgrade rate assumption.
Number of unique vehicles entering p.a. was estimated from the number of unique
vehicles observed entering the CAZ area during the ANPR survey week and
assumptions on the proportion of the full sample of unique vehicles arriving in the
CAZ over the year that it represented.
Assumptions vary according to the number of vehicles seen 1, 2, 3 days of the week
etc and result in a core assumption that the number of unique taxis, buses and goods
vehicles seen during the year would be about 60% greater than the total seen during
the week.
Assumption that the additional upgrades in 2021 represent an acceleration of
upgrades that would have happened in subsequent years.
A reduction in upgrades is therefore assumed over subsequent years (in proportion to
the baseline rate of upgrade of non-compliant vehicles to compliant vehicles types for
that vehicle type) to result in no net gain in upgrades by the end of the 10-year period
For HGVs the baseline shift is forecast to have completed by 2027, for Diesel LGVs it
continues to 2029
From EFT 9.1b as used in air quality modelling

Fuel consumption in litres/km based on JAQU assumptions on CO2 emissions per km
by vehicle type and Euro category and BEIS assumptions (provided by JAQU) on
kgCO2e/litre of diesel and petrol.
Costs per km derived from litres/km * average fuel price per litre derived from BEIS
(provided in JAQU dataset)
Fuel costs per km multiplied by annual kilometrage per vehicle type derived from DfT
road traffic statistics 2019 table TRA106.
Taxi mileage derived from car mileage * 3, providing a total (29,650miles) similar to
that quoted for the average South East taxi driver (29,000) in an insurance company
survey https://www.insuretaxi.com/2016/08/taxi-driver-survey-2016/
Values provided in JAQU dataset, based on data from Glass
TAG databook
Based on TAG Unit A5.3 and databook fuel taxation rates for petrol and diesel
DfT Licencing Statistics 2018: Table VEH0211 (Cars), VEH0411 (LGVs), VEH0511
(HGVs), VEH0611 (Bus and Coach)
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Assumption
Average age of
scrappage

Source/Basis
Cars: 14 years, LGV and HGV: 16 and Bus: 18
Car value based on SMMT estimate of average scrappage age
https://www.smmt.co.uk/industry-topics/sustainability/average-vehicle-age/
Other vehicle types derived from car average age and the difference in age of
average vehicle in the fleet derived from EU data from:
https://www.eea.europa.eu/data-and-maps/indicators/average-age-of-the-vehiclefleet/average-age-of-the-vehicle-8
‘In 2014, the average age of passenger cars was 7.4 years…. the average age was
8.4 years for vans, 8.1 years for heavy duty vehicles….. and 9.4 years for buses’

Average transaction
cost per vehicle upgrade
First year of compliance
by Euro category

Based on hours spent (from JAQU guidance) and TAG values of time
From the Jan after date at which registration must be compliant
(e.g. Sept 2015 becomes Jan 2016)

3.4.2.2.
Alfred Road signal improvement
The appraisal of the impact of the Alfred Road signal improvement considered the impacts on journey times at the
junction and involved the use of a LinSig junction model and the air quality model.
The LinSig model represented the Alfred Road/ Queen Street junction. Traffic flows for the junction were obtained
from the SRTM and baseline signal timings were derived from current settings.
The model was used to enable detailed optimisation of the signals to reduce delay and queuing on the southbound
approach to the junction which had been identified as a key contributor to the exceedance on Alfred Road. Green
times for the buses from Queen Street were kept constant to ensure no detriment to bus services.
LinSig was used as SRTM is not able to represent signal timings in the level of detail required to represent this
measure as the model is intended to represent conditions in an average hour, whilst the optimisation is intended to
improve flows and times over shorter timescales.
The net changes in journey time for trips through the junction as a result of the change are modest and therefore it
was assumed that the change would cause no significant rerouting impacts (of the type represented in SRTM) or net
journey time savings. The focus of the appraisal was therefore on changes in travel speed for existing trips through
the junction and the implications for air quality.
The outputs from the LinSig model were used to estimate a change in average daily speed on each of the approach
links to the junction. These changes were applied to the SRTM modelled Refined Alternative Package speeds for the
relevant links input to the air quality model. The impacts of the modelled speed change at the junction were therefore
included in the air quality modelling of the Refined Alternative Package.
3.4.2.3.
Parking measures
The appraisal of the impact of the parking measures in the Refined Alternative Package took account of the impacts of
the charges on mode shift and therefore car trip numbers on the network and associated travel time, speed and cost
impacts (in SRTM).
The appraisal made use of spreadsheet modelling, SRTM, air quality modelling and TUBA appraisal.
The different parking measures considered were represented in two ways:


Through a modelled increase in parking charges to represent the reduction in PCC parking subsidy and increase
in seafront parking charges; and

 Through an offline estimate of impact on car trips to represent the university parking measures.
The parking charge increases for the first category of measures were estimated on an average cost per trip basis for
trips for relevant purposes travelling to the relevant model zone. The average figures took account of the proportion of
trips to the model zone affected by the measure and accounted for issues such as average numbers of working days
per week, leading to an estimated increase in £2.98 for all non-business car trips to the PCC model zone in the AM
peak and increases of £0.19 to £0.26 per trip for the five seafront model zones.
These average increases in cost per car trip fed into the SRTM demand modelling process and therefore influenced
estimates of demand levels, destination and mode choice on affected movements. Further detail is provided in the T3
report.
The impacts of the university parking measures were calculated in a separate spreadsheet model. The key input was
the observed reduction in parking permits issued in September 2019 (by approximately 900) as a result of the revised
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measures and the proportion of those no longer having permits likely to be resident within a 2 mile radius
(approximately 500) or beyond (as reported in Table 1).
Census journey to work data (obtained through the Propensity to Cycle Tool) was used to inform the estimated impact
of the change in behaviour on traffic levels. The Census data provided a distribution of the origins of commuters to
the university area from both within the 2-mile radius (from which staff are no longer allowed to apply for a permit) and
outside. It also provided the baseline mode share for commuting trips for the relevant movements.
It was assumed that those moving away from having a university parking permit (i.e. previously 100% car commuters)
would switch to the average mode share for the journey (including some switching to other modes and some
continuing to use car but parking elsewhere).
This allowed an estimate of the total reduction in daily commuting car trips from each home location to the university
(and back) in each time period, accounting for factors such as average number of days of use of a season ticket per
week.
These reductions were used to adjust the SRTM commuting car trip matrix before it was assigned to the highway
network the modelling process. The reduced trip numbers were therefore reflected in SRTM forecasts of traffic flow
and speed.
The impacts of both sets of parking measures were included in the AADT traffic flow and speed outputs and time and
the trip and cost matrices produced from SRTM. They therefore fed into both the air quality modelling and the TUBA
appraisal.

3.4.3.

Option costs

In addition to estimating the impacts of each of the measures , the spreadsheet appraisal model provided an estimate
of the costs of each option.
Table 9 below summarises the costs associated with each option between 2020 and 2024 in 2019 resource prices. A
number of adjustments were made to convert them to the format required for the appraisal as follows:







Converted to 2019 real prices, using the TAG GDP deflator to convert between 2020 and 2019 prices
Allowed for future real price increases (above standard inflation represented by the GDP deflator), applying the
Construction Price Index for those elements of scheme cost involving construction.
Applied an uplift to allow for optimism bias (the tendency to underestimate scheme costs). For the CAZ C scheme,
as costs remained unchanged from the OBC, a 44% uplift was used in line with Stage 1 of project development in
TAG Unit A2.1, reflecting the lack of detailed risk assessment undertaken on costs to date. For the Refined
Alternative Package, a detailed quantified risk assessment was undertaken as a part of the refinement of the
scheme costs for the FBC. This allowed the optimism bias allowance to be reduced to 8% as a result of mitigation
of key elements of the optimism bias allowance.
Converted to market prices using the TAG market price adjustment factor of 1.19
Discounted to a 2019 base, using an annual discount rate of 3.5% p.a. (in line with TAG and HM Treasury Green
Book)

These adjustments resulted in Present Values of Cost (PVC) of £37.7 m (2019 prices and values) for the Benchmark
CAZ C option and £9.8 m for the Alternative Package.
Table 9 – Option cost, £ m 2019 resource prices, undiscounted,
2020

2021

2022

2023

2024

Total

Refined Alternative
Package

3.25

1.41

1.22

1.22

0.48

7.58

CAZ C

11.29

2.97

2.96

2.97

3.01

23.19

3.4.4.

Overall economic appraisal

The economic appraisal spreadsheet provided an overall value for money assessment by undertaking the calculation
of emissions impacts (using damage costs as outlined in Table 7), welfare impacts of fleet upgrade and appraisal
costs and drawing in the output of the TUBA process.
This allowed the full assessed impacts of the options to be combined on a consistent basis to produce the net welfare
impact of each option (i.e. net impact on society as a whole).
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3.4.4.1.
Combination of estimated impacts to produce net impacts
Once all costs and benefits of each measure had been expressed in monetary terms on a consistent basis (in line with
the assumptions in the previous section), they were combined to produce an overall assessment of the welfare
economic impact of the scheme. Costs and benefits were then combined to produce a Net Present Value (Present
Value of Benefits – Present Value of Costs), representing the net impact of the scheme on society in welfare terms.
3.4.4.2.
Sensitivity testing
The economic appraisal spreadsheet was established to facilitate sensitivity testing to gauge the sensitivity of the
economic assessment results to key input assumptions such as level of optimism bias allowance, rates of depreciation
of vehicle prices.

3.5.

Distributional impact analysis

The distributional impact analysis was undertaken in line with the guidance set out in the JAQU Option Appraisal
document, involving the three stages of:




Screening
Analysis
Assessment

Deliverable E3: Distributional Impact Analysis Methodology Report (version produced for the OBC and the FBC
update) sets out the analysis undertaken and the conclusions.

3.6.

Quality assurance

The appraisal processes were subject to quality assurance at various levels including inbuilt sense checking of results
and independent review of inputs to and calculations and functionality of the spreadsheet.
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4.

Economic appraisal results

4.1.

Core economic appraisal results

Table 10 summarises the estimated monetary impacts of each of the options assessed through the approach outlined
above and compares them with the estimated scheme costs to provide an NPV.
Table 10 –Summary results (£m, 2019 prices, present value, 10-year appraisal period, 2019 discount base)
(Results for better performing option shown in bold)
Category

Portsea
Island
CAZ-C
(Benchmark)

CAZ B + nonComments
charging measures
(Refined Alternative
Package, CAZ B+)

Economic
efficiency:
transport user
impacts commuting,
business and other
users

0.5

2.2

Welfare loss cancelled trips

-0.2

0.0

Disbenefit experienced by those cancelling their
trip to avoid paying the CAZ charge

-3.6

Costs to drivers of upgrading their vehicle sooner
than planned to achieve compliance including
costs of scrapping vehicles earlier than planned
as part of the change in fleet turnover to achieve
compliance and vehicle operating cost savings
(where relevant)

-0.1

Primarily loss in fuel duty to government due to
fuel savings associated with vehicles being
upgraded to more efficient models for
compliance and changes in traffic conditions

0.7

Value of reduction in NOx emissions as a result
of the option using estimated change in
emissions in the wider affected area and the
damage cost approach

Welfare impacts of
vehicle upgrades
(including
transaction impact
and scrappage)

Indirect tax loss

NOX benefits

-16.3

-1.5

2.3

Time saving and vehicle operating cost savings
as a result of the scheme as represented in
TUBA, accounting for traffic reduction and rerouting due to the CAZ charge and parking
measures (as relevant)

PM benefits

1.0

0.5

Value of reduction in PM emissions as a result of
the option using estimated change in emissions
in the wider affected area and the damage cost
approach

CO2 benefits

0.2

0.4

Value of reduction in CO2 emissions as a result
of the option using non-traded values of carbon

Present value of
benefits (PVB)

-14.0

-0.1

Present value of
cost (PVC)

39.8

9.8

NPV (PVB-PVC)

-53.8

-9.9

Sum of above entries
Implementing and operating costs of the CAZ

*Note that the CAZ C costs remain as specified for the OBC and therefore include an Optimism Bias allowance of 44% to reflect
their relatively early stage of development and the lack of a QRA. The costs for the Refined CAZ B+ have been extensively
reviewed and refined since the OBC with a risk assessment and quantification exercise undertaken with an associated mitigation of
Optimism Bias allowance to 8%. For both options, the costs have been converted from 2018 to 2019 prices.
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The results show that both options produce a negative NPV when assessed on the basis of the impacts that can be
monetised (i.e. the costs of the option are greater than the monetised benefits). However, the negative NPV for the
Refined Alternative Package (CAZ B+) is approximately one fifth of the negative NPV for the Benchmark Option.
This better performance reflects two key factors:



the estimated costs for the Refined Alternative Package are less than 25% of those for the Benchmark Option
(£9.9 million, rather than £39.8 million);
the Refined Alternative Package generates a negligible PVB (-£0.1 million) as opposed to the significant negative
impact generated by the Benchmark Option (-£14.0 million).

It is important to note that the Benchmark costs remain unchanged from the OBC whilst the Alternative Package costs
have been reviewed and refined for the FBC. This process has reduced core costs 6 by over 40%. This reflects the
slightly reduced extent of the refined CAZ area and more detailed specification of the scheme which reduced some
elements of the costs and allowed risks to be quantified and the optimism bias allowance reduced. It is likely that the
costs for the Benchmark scheme would also be reduced through a similar exercise.
Nonetheless, the Refined Alternative Package will cost considerably less than the Benchmark Option, reflecting the
considerably smaller scale of the CAZ in terms of vehicle numbers covered and the geographical scale, reducing the
scale of all aspects of implementation and operating costs significantly. Although the Refined Alternative Package
includes additional costs to implement the non-charging measures, these are limited and the net impact is still a
considerably lower cost as shown in Table 10.
The minor negative PVB for the Alternative Package (-£0.1 million) represents the balance between:


welfare benefits associated with:
o time and vehicle operating costs associated with congestion relief in the congested western corridor of the
city due to the reduction in car trips due to the parking measures; and
o the damage cost savings associated with reduced emissions.



welfare disbenefits associated with:
o

parking charge increases; and

o

the choice to upgrade a vehicle in response to the CAZ.

By contrast, the net impact of the Benchmark Option on transport users and externalities is negative (-£14.0 million).
The larger extent and scope of the CAZ means that it has a more significant beneficial impact on NOx and PM10
emissions than the Refined Alternative Package. However, the reduction in CO2 emissions is smaller in the
Benchmark Option than the Refined Alternative Package. The emissions improvement associated with the transition
from Euro V (5) to VI (6) for goods vehicles is much less significant for CO2 than it is for NOx emissions in particular.
Consequently, the reduction in CO2 emissions in the Refined Alternative Package is largely caused by the reduction in
car trips associated with the non charging measures, rather than the vehicle upgrade impacts of the CAZ. The
Benchmark Option leads to a much more limited reduction in trips (cancelled HGV and LGV trips only), resulting in a
smaller impact on CO2 emissions.
The more limited impact on trip numbers also means that the time savings generated by the Benchmark Option are
much more limited than those generated by the Alternative Package.
In contrast, the welfare disbenefits (i.e. the cost to drivers of upgrading their vehicles sooner rather than planned)
associated with the CAZ C option are much more significant than those associated with the CAZ B. As a result of the
larger area and the wider coverage of the CAZ (covering LGVs which are much more numerous than the vehicle types
covered in CAZ B), it is estimated that over 10 times as many vehicles would be upgraded as a result of the
Benchmark Option than as would be upgraded as a result of the Refined Alternative Package. Although the upgrade
costs associated with LGVs are lower than those for HGVs, this increase in vehicle numbers affected leads to much
more significant impacts in terms of welfare loss associated with vehicle upgrade and scrappage costs.

6

Including risk and optimism bias and excluding the costs for the elements of the OBC preferred package that were not funded, such as the
proposed cycling measures.
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4.2.

Sensitivity tests

4.2.1.

Core sensitivity tests

A range of sensitivity tests have also been undertaken to assess the resilience of the economic appraisal results to
changes in a number of key appraisal assumptions, specifically






Costs, ranging from increasing costs (including risk and optimism bias allowance) by 20% to reducing the costs by
20%.
Damage costs of NOX , PM10 and CO2 emissions, ranging from low to high values (range of values taken from
Defra guidance for NOx and PM10 and BEIS guidance for CO2).
Vehicle price depreciation rate – ranging from low, the minimum annual rate in the JAQU default guidance to high,
the maximum annual rate in the JAQU default guidance – this impacts on the welfare impacts of vehicle upgrades
by affecting the price differential involved in upgrading and the welfare losses associated with scrappage.
The number of vehicle upgrades required – ranging from low (core – 25%) to high (core + 25%). This test does
not vary the assumed emissions impact of the options but tests the sensitivity to the assumed number of vehicles
that would need to be upgraded to achieve the forecast emissions reduction.

Table 11 and Table 12 summarise the results, showing that the NPV is highly sensitive to the cost assumptions, which
vary the CAZ C NPV by approximately 15% in each direction and the CAZ B+ NPV by approximately 20%.
The variation in damage cost values also has a significant effect, causing a variation in the NPV of up to 31% for CAZ
B+ and 16% for CAZ C when using the high damage costs This reflects the fact the that high damage cost values for
PM10 are over 3 times the central values and the high values for NOx are over 3.8 times the central values.
Changing the rate of assumed depreciation of vehicle prices has a minor impact (<1%) on NPV for both options.
However, varying the assumed number of non-compliant vehicles that would need to upgrade to achieve the modelled
emissions impact has a more significant effect on NPV. This test is effectively a measure of the proportion of total
trips in the CAZ an average vehicle is assumed to make7. The higher the proportion each vehicle makes, the lower the
number of vehicles that would need to be upgraded to achieve the modelled emissions impact and the lower the
welfare losses and NPV loss. NPV values vary by about 10% with the sensitivity tests on upgrade numbers for CAZ
B+ and by over 8% for CAZ C
In all tests the performance of the Refined Alternative Package remains stronger than that of the CAZ C benchmark.
Table 11 – Economic appraisal sensitivity tests – Benchmark Option CAZ C £mill (2019 prices and values)
Core

Category

Cost

High

Damage costs

Low

Vehicle
depreciation
rate

No. of vehicle
upgrades needed

High

Low

High

Low

High

Low

Present
value of
benefits
(PVB)

-14.0

-14.0

-14.0

-5.3

-16.8

-14.1

-14.2

-18.5

-9.7

Present
value of cost
(PVC)

39.8

47.7

31.8

39.8

39.8

39.8

39.8

39.8

39.8

NPV (PVBPVC)

-53.8

-61.8

-45.8

-45.1

-56.6

-53.9

-54.0

-58.3

-49.5

7

The number of vehicles assumed to need to upgrade is based on the number of unique non-compliant taxis, buses and goods vehicles observed
in the week long ANPR survey in March 2019. The vehicles are categorised in terms of the number of days during the week they were observed
and an assumption is made on what proportion of the sample of vehicles visiting the CAZ on average that many times per week during the year
they represent. The core assumptions estimate that the number of unique taxis, buses and goods vehicles visiting the CAZ in the year is 60%
greater than the number observed in the average week and the sensitivity tests consider assumptions of uplifts of 20% and 100%.
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Table 12 – Economic appraisal sensitivity tests – Refined Alternative Package CAZ B+ £mill (2019 prices and
values)
Core

Category

Cost

High

Damage costs

Low

Vehicle
depreciation
rate

No. of vehicle
upgrades needed

High

Low

High

Low

High

Low

Present
value of
benefits
(PVB)

-0.1

-0.1

-0.1

2.9

-0.9

-0.2

0.0

-1.0

0.8

Present
value of cost
(PVC)

9.8

11.7

7.8

9.8

9.8

9.8

9.8

9.8

9.8

NPV (PVBPVC)

-9.9

-11.8

-7.9

-6.8

-10.6

-10.0

-9.8

-10.8

-9.0

4.2.2.

COVID-19 sensitivity tests

The following two sensitivity tests have also been undertaken for the Refined Alternative Package to explore the
implications of some potential impacts of COVID-19 (described further in Section 4.6.3 above):



Test 20b - paused fleet renewal, with CAZ upgrade;
Test 21 - paused fleet renewal, with 0% CAZ upgrade.

The economic results are summarised in Table 13.
Scenario 20b causes a slight net increase in the PVB for the CAZ B+ scenario relative to the core appraisal. This
reflects the differing effects of a larger volume of non-compliant vehicles remaining in the baseline and responding to
the CAZ (compared with the core baseline, without paused fleet renewal). The primary benefits include larger scale
emissions reductions and transport user benefits, offset by the welfare disbenefits experienced by the larger number
of drivers who need to upgrade their vehicle earlier than planned.
Scenario 21 results in a more significant increase in the PVB of the CAZ B+ scenario. The change primarily reflects
an increase in PVB as the welfare disbenefits of early vehicle upgrade are no longer applicable and the scale of user
travel time and operating cost savings increases as decongestion impacts increase due to a larger number of
cancelled trips (in comparison with the core CAZ B+ scenario). For road users, these gains would be offset by the
significant welfare disbenefit of the payment of the CAZ charge for greater numbers of trips. This impact does not
show in the results presented as, in line with JAQU guidance, the CAZ charge is treated as a transfer payment (from
user charge to revenue income) and therefore is not included in the economic appraisal.
Table 13 – COVID-19 economic appraisal sensitivity tests – Refined Alternative Package CAZ B+ £ mill (2019
prices and values)
Category

Core

Test 20b (paused fleet with
CAZ upgrade)

Test 21 (paused fleet 0%
CAZ upgrade)

Present value of
benefits (PVB)

-0.1

0.1

4.8

Present value of
cost (PVC)

9.8

9.8

9.8

NPV (PVB-PVC)

-9.9

-9.7

-4.9

Note: The appraisals focussed on the impacts of the variations on welfare benefits. They have therefore all assumed the same
scheme costs, although in practice there would be some modest variation in staff and operating costs between scenarios due to
variations in the numbers paying the charge.
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4.3.

Wider assessment

4.3.1.

Non monetised impacts

The monetised impacts of the two options must also be seen in the context of other impacts that cannot be attributed
a monetary value. Table 5 in Section 2 provides a qualitative assessment of the options in terms of the full range of
impacts identified in the DfT’s TAG Appraisal Summary Table (AST) which provides a list of the full range of potential
impacts from transport schemes of any type.
The analysis shows that the CAZ B+ option has a wider range of positive impacts, including improvements in journey
time and reliability savings as a result of reduced congestion at key bottlenecks. The CAZ C benefits are focussed on
greater NOx emissions improvements across the study area as a whole but offset by larger disbenefits as result of the
more extensive CAZ charge.

4.3.2.

Distributional impacts on stakeholders

A distributional impact analysis has been undertaken to determine whether the proposed packages unduly favour or
disadvantage particular social groups or businesses. The approach to and results of the analysis are presented
deliverable E3.
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