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Foreword

When seeking election as the Mayor of West Yorkshire | laid out a series of
manifesto commitments that | would champion if | was elected. These
commitments have evolved into my Mayoral pledges and this programme
speaks to two of those pledges i addressing the climate emergency and
bringing buses back into public control, introducing simpler fares, contactless
ticketing, and greener buses.

West Yorkshire is currently in the midst of a climate and ecological emergency.

Doing nothing is not an option and urgent and decisive action is needed and needed

now if the region is to continue to thrive and be a great place for people to live and

wor k. Thatdés why we have slutachiewable of t he most
decarbonisation targets in the country aiming to reach net-zero carbon by 2038, 12

years before the national target to achieve the same goal.

As our highest emitting sector, the urgency to decarbonise is especially keen in the
transport sector, where emissions are dominated by road transport and the private
car. Achieving our target will require more journeys to be taken by modes of
transport other than the private car, and this means ensuring we have a transport
system that is more affordable, convenient to use and better for the environment and
our health.

Given the necessary transition of journeys from the private car the bus has a
significant part to play in reducing emissions. Our recently published Bus Service
Improvement Plan (BSIP) lays out our ambition for making buses the first choice for
travel in West Yorkshire and to capitalise on the emission reduction this would bring
we need to ensure the vehicles people travel on are zero emission.

That is why we have established an ambition for the West Yorkshire bus fleet to be
zero emission by 2036. We have built on this ambition and the strong relationships
we have with bus operators in the region to produce a strong and robust business
case, and it is with this in mind | am pleased to support the Zero Emission Bus
Regional Area (ZEBRA) programme to government. The funding being sought will
enable the introduction of 111 zero emission buses throughout the region, ensuring
that 10% of the bus fleet are zero emissions and some of the dirtiest buses are taken
off the roads of the region, improving not just the environment but the people of West
Yorkshirebds health.

This programme however is not the sum of our efforts to introduce zero emission
buses within West Yorkshire. We want to do much more! It is one part of wider plans
for the deployment of zero emission buses in the region. These projects in
combination with ZEBRA will move the proportion of the bus fleet that are zero
emission up towards 20% of all buses operating in the region. This would be a
significant achievement given only 2% of the bus fleet are currently zero emission
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and should be something that is supported by government in granting the Combined
Authority and its bus operator partners funding.

==

Vg Bt

Tracy Brabin, Mayor of West Yorkshire (January 2022)
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1.1.1.

1.1.2.

1.1.3.

1.1.4.

1.1.5.

1.1.6.

Executive Summary

This West Yorkshire Zero Emission Bus Regional Area (ZEBRA)
programme is part of a wider approach to addressing emissions from the
regionés bus fl eet.

't forms part of West Yorkshireos
emergency and contributing to the regional target to be net-zero carbon
by 2038 increasing the percentage of zero-emission fleet from 2% to 10%
and removing 50 tonnes of NoX/year.

In 2016, the Public Health Outcomes Indicator for air pollution showed
that poor air quality in West Yorkshire accounts for 1 in 20 deaths, whilst it
has also been recognised that unless action is taken, government targets
on the level of nitrogen dioxide emissions in the air will not fall below
targets.

Across West Yorkshire districts there are currently 36 Air Quality
Management Areas, all of these areas exceeding annual/hourly Nitrogen
Dioxide statutory limits.

The regional zero emission bus (ZEB) approach comprises of:

1 ZEBRA'T a £56.2 million programme to introduce 111 ZEBs and
associated infrastructure on routes in Bradford, Leeds and Wakefield
districts;

1 Transforming Cities Fund (TCF) i a £4 million project to introduce 8
ZEBs and associated infrastructure on routes in Calderdale and
Kirklees with specific focus on exploring the impact of topography
and converting smaller operators running tendered services over to
ZEBs; and

1 City Region Sustainable Transport Settlement (CRSTS) i a
minimum £21 million project to introduce ZEBs and associated
infrastructure.

While this Executive Summary is focussed on providing a summary of the
ZEBRA programme it should be considered within the context of the wider
regional approach to deploy ZEBs. In combination with the projects that
are referenced above this programme will contribute to between 14% and
19% of the West Yorkshire bus fleet being zero emission, which equates
to between 179 and 245 zero emission buses.

Page 8 of 220
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1.2.
1.2.1.

1.2.2.

1.2.3.

1.2.4.

1.2.5.

1.3.
1.3.1.

ZEBRA Overview

The West Yorkshire Combined Authority (Combined Authority) in
partnership with bus operators Arriva, First and Transdev has developed
this ZEBRA programme in response to a funding call from the Department
for Transport (DfT).

If successful in securing funding from DfT it will introduce 111 ZEBs onto
routes in Bradford, Leeds and Wakefield districts and install appropriate

electric vehicle charging infrastructure in the depots where the ZEBs will
be based.

Where these vehicles are deployed in Bradford and Wakefield districts,
they will be the first of their type serving customers in these areas. In
Leeds the ZEBs will complement those already operating in the district.

The ZEBRA programme has been split into three operator projects, with
the total number of ZEBs expected to be introduced set out in Table 1
below. Each project will be developed and delivered by one of the three
operators listed in 1.2.1. above and has been informed by their depot
capabilities to deliver an increase in ZEBs at scale.

Project Single-decker Double-decker

Arriva - 47
First 32 -
Transdev 15 I -

Table 1: ZEBs to be introduced through the ZEBRA programme

Through the ZEBRA programme it is expected that the proportion of
buses in the region that are zero emission will increase from 2% to 10%.

Objectives
TheCombi ned Aabjedivwes of theyZBBRA programme are to:

1 Introduce ZEBs at scale to support the regional target to become a
net-zero carbon economy, reducing emissions and improving air
guality in targeted areas;

1 Investin buses that improve the customer offer, targeting deprived
areas and promoting the levelling up agenda,;

Page 9 of 220



1.3.2.

1.3.3.

1.4.

1.4.1.

1.4.2.

1.4.3.

1 Work in partnership with bus operators, bus manufacturers and local
stakeholders to deliver ZEBs and supporting infrastructure; and

1 Understand the challenges and opportunities of transitioning to

ZEBs.

The objectives listed above have been developed in line with the
objectives of DfT and the DIT requirements of ZEBRA which can be seen

in Table S7.

As referenced in 1.2 the ZEBRA programme complements the wider
regional ZEB approach.

Scope of Proposals

As referenced in 1.2.4. the ZEBRA programme has been split into three
distinct projects all operated by private sector bus operators. Each project
is based around a specific depot or depots to ensure smooth operation
and mitigate operational constraints of battery capacity.

Table 2 provides information on the depot locations covered by the

ZEBRA project.

Project Depot location

District(s) served

Arriva Kirklees, Leeds,
I Wakefield

First ] Leeds

Transdev Bradford, Leeds
]

Table 2: ZEBRA project depot locations

Figure 1 shows the entire ZEBRA programme, with Figures 3 to 4
showing a detailed illustration of each operators ZEBRA project. The bus
routes that will be served by the ZEBs are shown alongside the depots
theydol |l operate

from which
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Services to be Covered by ZEBRA Bid A

West
Yo;kshire

armisinad
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} 4
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Figure 1: West Yorkshire ZEBRA Programme
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ZEBRA Network - Arriva Services A

Calderdale / -

West
Yorkshire

Combined
Authority
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© Crown copyright.(and database rights)(2021) OS 0100820521

Figure 2: Arriva ZEBRA project
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N [
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ZEBRA Network - First Services A
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Figure 3: First ZEBRA project
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ZEBRA Network - Transdev Services A

%

West {
Yorkshlre
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AL T o G -~
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Figure 4: Transdev ZEBRA project
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1.5.2. All of the projects covered by the ZEBRA programme will use overnight

charging technology with the Transdev project || GcNGG
I

supplementing overnight charging with opportunity
charging via a pantograph due to the length of this bus route.

Operator Infrastructure No. of buses

Arriva e 47
|
]
First N I | :2
|
]
|
I
|
I
Transdev _ 15
]
|
]
|
]
Transdey | I | I 17
I |
|
]
|
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1.6.

1.6.1.

1.6.2.

1.7.

1.7.1.

1.7.2.

Operator Infrastructure No. of buses

Table 3: ZEBRA projects summary
Programme Costs

The total value of the ZEBRA programme is £56,728,874 of which
£54,140,882 relates to the ZEBs and associated infrastructure and
£2,587,992 is a QRA derived contingency.

Table 4 below breaks down the costs between operator and DfT grant
request.

Project  ZEBs Infrastructure

Total Grant Operator Total Grant Operator
Arriva
Frst [ B B B
Tansdev [ EEE I I I BN B
Total £46.6m | £17.4m £28.6m £7m £5.3m £1.7m

Table 4: ZEBRA programme costs
Delivery Track Record

The Combined Authority has a strong track record of delivering projects in
partnership with bus operators and this long-standing relationship has
enabled a strong proposal to be developed.

In partnership with the West Yorkshire Bus Alliance the Combined
Authority has successfully delivered the Leeds Public Transport
Infrastructure Programme (LPTIP), Clean Bus Technology Fund and
Ultra-Low Emission Bus Scheme. These projects have seen the delivery
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1.7.3.

1.8.1.

1.8.2.

1.8.3.

1.9.1.

1.9.2.
1.9.3.

of over 470 retrofitted buses and the delivery of the first fully electric Park
and Ride at Stourton in Leeds.

Whilst this is significant progress, the ZEBRA programme along with the
TCF and CRSTS projects provide an opportunity to build on these strong
relationships to move forward and progress plans for a zero-emission bus
fleet by 2036 and allow bus to contribute to the region achieving its
regional emission reduction target.

An Equality Impact Assessment has been carried out for the submission
of this Full Business Case which can be found in Appendix A.

The buses this funding seeks to introduce will meet enhanced
accessibility requirements set out in ZEBRA funding guidance and will
incorporate audio-visual announcements, hearing loops and improved
space for wheelchairs and prams. This will see a positive impact on many
groups with protected characteristics.

In addition, the routes selected within this programme largely align to
areas of multiple deprivation that have inequalities in health, air quality
and income. These areas tend to be more disadvantaged in terms of air
guality outcomes and improvements in buses seeks to improve this
situation.

This Executive Summary precedes the ZEBRA programme FBC. The
FBC is structured across six sections including strategic, economic,
financial, commercial and management cases alongisde an Equalities
Impact Assessment (EqlA), a full version of which is included as an
appendix to the FBC (see Appendix A).

A summary of the conclusions from the FBC are set out below.
The Strategic Case concludes that:

1 the ZEBRA programme, along with the TCF and CRSTS projects,
paves the way for the introduction of cleaner buses and improved
passenger routes that challenge both the scale of carbon emissions
and dependency on the private car;

1 ZEBRA will improve air quality and deprivation (interconnected
issues) for the benefit of communities in West Yorkshire;

1 the Combined Authority is well placed to lead the ZEBRA
programme through its strong delivery track record via the West
Yorkshire Bus Alliance and provides an opportunity to utilise this
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robust partnership to make significant progress towards meeting the
ambition of having a zero-emission bus fleet by 2036; and

1 the COVID-19 pandemic has exposed fundamental weaknesses in
the existing bus system, however the ZEBRA programme can form
part of the response to reconstructing the system in a way that
ensures it works for the communities it serves, allowing residents to
lead healthier and more prosperous lives.

1.9.4. The Economic Case concludes that:

1 the ZEBRA programme provides additional monetised benefits
including air quality and vehicle cascade within West Yorkshire;

1 non-monetised benefits have been assessed including vehicle
cascade outside of West Yorkshire and ZEB depot capacity;

1 a QRA has been carried out assessing risks around increased
supply chains costs from vehicle and battery manufacturers, DNO
capacity and infrastructure costs and depot works and the ZEBRA
programme makes an allowance of £2.58 million for the QRA,;

1 the Benefit Cost Ratio (BCR) is showing a low-medium value for
money of 1.3

1 sensitivity testing has been carried out to ensure the robustness of
estimates.

1.9.5. The Financial Case concludes that:

1 the total value of the ZEBRA programme is £56,728,874 of which
£54,140,882 relates to the ZEBs and associated infrastructure and
£2,587,992 is a QRA derived contingency;

1 the overall cost of the ZEBRA programme has reduced by
£1,353,887, compared to the EOI;

1 overall costs associated with the ZEBs have reduced compared to
the EOI by £4,175,743, reflecting detailed discussions with bus
manufacturers to refine the initial quotes provided in the EOI;

1 the total ZEBRA grant that is being requested for the purchase of
ZEBs has reduced with £17,426,577 now being requested compared
to £18,641,675 in the EOI;

1 the infrastructure element of the programme has seen an increase in
costs since EOI stage of £234,134 and can be attributed to
operators refining initial quotes with suppliers e.g. civils contractors,
DNO, charging equipment suppliers;
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financial risks have been considered and appropriate mitigation
action has been implemented; and

there is legal compliance with subsidy control, state aid and
procurement regulations.

1.9.6. The Commercial Case concludes that:

T

the Combined Authority will oversee grant funding and passport this
to operators on receipt of suitable evidence of spend or orders being
placed;

operators have sufficient project management processes in place to
deliver their obligations if the ZEBRA programme was to secure
funding;

procurement timescales indicate that each operator led project align
to the DfT timescales for ZEBRA,;

operator approaches to procurement and market engagement are
set out, detailing preferred manufacturers;

outline specifications for ZEBs and supporting infrastructure
underpin the ZEBRA programme; and

a marketing strategy and approach has been developed providing
the key messages for the marketing of ZEBs in West Yorkshire.

1.9.7. The Management Case concludes that:

T

programme management will be overseen by the Combined
Authority and assurance provided through its Assurance Framework;

programme delivery structure established is suitable for the purpose
of delivering the ZEBRA programme, with the Combined Authority
demonstrating a track record of delivering similar project in this way;

the West Yorkshire Bus Alliance offers an effective structure to
manage the programme due to previous experience;

operators are sufficiently resourced to be able to deliver against their
obligations through the ZEBRA programme;

programme risks have been identified and mitigation actions are in
place;

the ZEBRA programme has a wide range of support across partners
and wider stakeholders;
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1 there is a well-established monitoring and evaluation approach at the
Combined Authority that will be applied to the ZEBRA programme
allowing appropriate data to be collected and analysed;

1 there are sufficient contract management controls in place to ensure
delivery against proposed programme plans; and

1 there is a commitment to work with DfT on the ZEBRA programme to
better understand the opportunities and challenges presented by
ZEBs and to use this learning to inform future programmes and
projects.
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2.1.

2.1.1.

2.1.2.

2.1.3.

2.2.
221

Introduction

Purpose of this document

This Full Business Case has been prepared for submission to the
Department for Transport (DfT) to support West Yorkshire Combined
A u t h o progtammesor Zero Emission Bus Regional Area (ZEBRA)
funding.

The Business Case considers three operator led projects across four
depots in West Yorkshire, looking to convert 111 buses to battery electric
vehicles. The infrastructure to support this conversion, including charging
points and grid connections, is also considered.

The Full Business Case has been developed in partnership with:

1 West Yorkshire Bus Operators: Arriva, First Bus, Transdev, West
Yorkshire Bus Alliance

1 External consultancies: Steer( economi ¢ case), EY
delivery partner)

1 The Department for Transport (DfT)
Changes from EQOI stage

The changes from EOI stage are included within the Financial Case, in
summary:

1 The overall cost of the ZEBRA programme has reduced by
£1,353,887;

1 overall costs associated with the ZEBs have reduced compared to
the EOI by £4,175,743, reflecting detailed discussions with bus
manufacturers to refine the initial quotes provided in the EOI,

1 the total ZEBRA grant that is being requested for the purchase of
ZEBs has reduced with £17,426,577 now being requested compared
to £18,641,675 in the EOI,

1 the infrastructure element of the programme has seen an increase in
costs since EOI stage of £234,134 and can be attributed to
operators refining initial quotes with suppliers e.g. civils contractors,
DNO, charging equipment suppliers.
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3.1.

3.1.1.

3.1.2.

3.1.3.

3.2.

3.2.1.

3.2.2.

Strategic Case

Overview

The strategic case highlights the interconnected nature of deprivation and
poor air quality within West Yorkshire and explains the ways in which
ZEBRA seeks to improve this correlation for the benefit of the
communities living in the region. This programme paves the way for the
introduction of cleaner buses and improved passenger routes that
challenge the scale of the air quality challenge, carbon emissions and
dependency on car. We recognise the value in understanding what our
residents want from their bus services, which is why we have placed
research on public perceptions at the core of our bus strategy
development.

West Yorkshire Combined Authority has a strong track record of delivering
projects with bus operators through the Bus Alliance, and this ZEBRA
programme provides an opportunity to utilise this robust partnership to
make significant progress towards meeting our goal of a zero

emission bus fleet by 2036.

The COVID-19 Pandemic has exposed the fundamental weaknesses of
the existing bus system, but with this programme we can begin to
reconstruct this system in a way that ensures it works for the communities
it serves, allowing our residents to lead healthier and more prosperous
lives.

Defining West Yorkshire

The Place

The area the programme covers is West Yorkshire, a region covering 780
square miles with a population of over 2.3 million. The region is
polycentric in nature and is comprised of five metropolitan districts:
Bradford, Calderdale, Kirklees, Leeds and Wakefield. Our district
encompasses both urban and rural with an interconnected network of
separate urban centres, forming a distinctive region and differing bus
markets. This programme will target some of the worst air quality areas
within the region, centred around major urban centres.

The following table summarises West Yorkshire in terms of population,
size, population density and rural/urban split.
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3.2.3.

3.2.4.

3.2.5.

3.2.6.

Metropolitan Popul atSi ze Population Rur al

Bor ough Densi t spl it
: (thousié(square o 2

(pop./sg(Source

DEFRA)
Leeds 789 552 1,429 29 %71 %
Bradfor|537 365 1,471 24% | 7
Calder dl210 363 579 60% / 4
Wakefiel345 3309 1,018 46% | 5
Kirkleel4309 4009 1,073 36% / 6

Source: Office for National Statistics 2018 Estimates
Table S1: West Yorkshire in numbers

Across the five West Yorkshire districts there are currently 36 Air Quality
Management Areas, all of these are areas in which Nitrogen

Dioxide emissions exceed the annual/hourly statutory limits and that
require a Local Air Quality Action Plan to bring levels within the legal
limits.

Air quality within the region is some of the worst across the UK, with
estimates showing that poor air quality accounts for 1 in 20 deaths across
West Yorkshire.

The Combined Authority, accompanied by all District Councils in the
region, declared a climate emergency in 2019, with the ambition of the
Leeds City Region becoming a net zero carbon economy by 2038, with
significant progress by 2030.

The work of the West Yorkshire Combined Authority and the Leeds City
Region Enterprise Partnership covers the West Yorkshire authority above
and can be seen on the map below.
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Figure S1: West Yorkshire Economic Area

3.2.7. The State of the Region Report (2021) demonstrates that West Yorkshire
is the UKOGs | argest economy andangopul at
generatesf i ve percent of Engl anfb@6bilionot al ecc
Outside of London, this makes for the largest city region economy in the
UK. The economy within West Yorkshire is increasingly drawing highly
skilled, knowledge intensive service sector workers, whilst retaining a
strong tourism offer and outstanding cultural and leisure opportunities.

3.2.8. West Yorkshire is an interconnected region, made up of large urban
centres including Leeds and Bradford, whilst also being home to the cities
and major towns of Huddersfield, Halifax and Wakefield. Our cities and
towns are strong economic players and are built on distinctive strengths
from local communities, for example, the strength of manufacturing in
Bradford, Huddersfield and Wakefield. The region is also supported by a
network of smaller towns and villages.

3.2.9. Levels of commuting between districts are significant, and most
commuting trips are contained within West Yorkshire with 90% of residents
wor king within the area. Whwdkst a fifth
destination outside their home district, this is largely within West Yorkshire.
Links to the wider City Region are also important, with flows between
towns and cities such as Harrogate, Skipton and York also having strong
commuter flows.
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https://www.westyorks-ca.gov.uk/media/7421/west-yorkshire-state-of-the-region-2021-report.pdf













































































































































































































































































































































































































































































































































































































