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Executive Summary 

Introduction 
This document comprises City of York Council’s ZEBRA bid to the Department for Transport. It is

submitted on 31st January 2022. The document has been written using the template provided by the 

Department, which itself uses the Treasury five-case methodology. 

Changes from Expression of Interest stage 
The bid presented here is largely the same as that put forward in York’s EOI. Changes are limited

to some small changes in capital costs of infrastructure associated with the bid. There has been no 

change in the scope of the bid, routes concerned or numbers of vehicles bid for. 

Funding Sources 

EOI Business Case 

DfT funding sought 

First York 
CYC 

£8, , 

£10, , 
None 

£8, , 

£10, , 
None 

Total cost of the proposal £18, , £18, , 

Strategic Case 
The Strategic Case for York’s ZEBRA bid rests on the principle that York presents an extremely 

good environment to support the DfT’s ZEBRA fund objectives – particularly: 

- Supporting the government’s commitment to decarbonisation and reducing the transport

sector’s contribution to CO2 emissions

- Supporting the roll out of 4,000 Zero Emission Buses that the government committed to in 

February 2020 

- Supporting bus manufacturers; in the development of zero emission bus technology 

- Support partnership working between Local Transport Authorities and other local 

stakeholders as set out in the NBS 

- Understanding better the challenges of introducing zero emission buses and supporting 

infrastructure to inform future government support for ZEBs. 

In the bid document we set out how development of bus services in York for the past 35 years has 

resulted in an operating environment in the city where there is extensive support for services, 

including bus priorities on the principal radial routes in the city and a long established voluntary bus 

partnership, which is currently in transition to becoming an Enhanced Partnership. Bus use in York 

increased by around 60% between 2000 (when York’s QBP was established) and 2019. Although 

this was assisted by development of the city’s park and ride service, a substantial amount of this

growth took place on the non-park and ride network. Consequent to this, York has set out an 

ambitious, but achievable, Bus Service Improvement Plan, which presents a plan to increase bus use 

in York by 25% above the 2019 level – which already gave York one of the highest per capita trip 
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rates for bus in the UK1. Electrifying the bus network is a central part of York’s BSIP and this

ZEBRA bid alongside additional bus priorities, other measures to improve service reliability and a 

range of reforms to fares across the city. 

York developed a Zero Emissions Bus roadmap in 2012, and has been following this for the last 10 

years, resulting in one of the largest electric bus fleets in the UK operating in the city. First York 

currently operate 33 electric buses on York’s park and ride network, the oldest of which have been 

in use for 8 years. As such, City of York Council and First York have long experience of operating 

electric buses and DfT can be confident that the new vehicles can be easily introduced in York. 

Phase 1 of the 2012 roadmap saw electrification of York’s park and ride service. Phase 2, which this

bid supports, sees electrification spread to York’s high frequency non-park and ride network. This is 

seen both as an essential component in the transition of the York network to zero emission 

vehicles, but also providing the greatest benefit because: 

 The services effected provide high frequency services in the centre of York – which is 

where air quality is currently poorest 

 The new buses are likely to increase patronage on York’s bus services, providing significant 

additional benefits as people switch to bus from car in response to the improved York fleet 

 The new buses will also help meet wider government priorities around levelling up because 

they will serve a number of areas of York such as Westfield, Clifton and Tang Hall which 

are assessed to be deprived through the Index of Multiple Deprivation. 

The compelling strategic case for the ZEBRA scheme means that it enjoys high levels of support 

from a range of stakeholders in the city. The letters of support provided by stakeholders for the 

EOI are attached to this bid document in Annex 6. 

All operators in York were consulted about whether they wished to be partners in a ZEBRA bid. 

Of the seven operators in York only First York wished to bid for ZEBRA funds at this time. 

Consequently, this bid seeks funding to convert one park and ride route and 5 conventional bus 

routes to electric buses via assisted purchase of 44 battery electric buses. 

Economic Case 
An assessment of the economic case for York’s ZEBRA bid, using the DfT supplied calculator

spreadsheets, indicated a BCR of 1.27:1. This equates to the “low” value for money webtag

category, although some of the sensitivity tests presented in the analysis return value for money 

assessments in the “medium” category. There are significant non-monetised benefits linked with 

staff training, knowledge cascade and amenity benefits in York. 

Commercial Case 
The commercial case for the scheme is significantly simplified by partnering with just one operator –

First York – who already have significant experience of introducing and using battery electric 

vehicles. The knowledge so gained significantly de-risks the commercial case for the scheme. 

1 11th in England excluding London. 
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The scheme is based around use of buses from has emerged as 

First’s preferred supplier following a round of supplier engagement. First take the view that the 

product offers significant advantage over other products in the market. However, the 

commercial risks from using a new product are mitigated because it has been possible to obtain a 

similar quotation for similarly specified buses from an alternative supplier. 

Financial Case 
Total capital costs for the scheme are £19m, of which First are providing £10.5m and DfT funding of 

£8.5m is sought. Although not shown in the financial case, CYC is providing an additional £200k 

funding to provide tap-off readers on the buses (linked to introducing a capped fare multi-operator 

ticket in York) and a further £100k funding for monitoring and evaluation of the scheme. 

First have agreed to underwrite financial risks on the project in the event that vehicle or 

infrastructure costs increase. 

Management Case 
As with the commercial case, use of an experienced partner significantly de-risks the management 

case for this scheme, which will be managed using City of York Council’s pre-existing project 

management structures – which have been used in the past to deliver a range of innovative projects 

in York – not least the introduction of electric buses in 2014/15 and 2020/21. A full risk assessment 

is given in this section, as well as a monitoring and evaluation strategy. 
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York’s Bus Service Improvement Plan
York’s long term aspiration to electrify the city’s bus network means it includes full electrification of the network

as a key “ask” within the city’s BSIP. The objectives of York’s BSIP are to have a bus network which is:

 Inclusive - minimizing social exclusion by offering easy, comprehensive and cheap transport around the 

city 

 accessible to all – easy to use by everyone in the city, including people with impaired mobility or senses 

 attractive – enough to mean driving is not the default option for many trips in York 

 welcoming – to our many visitors, whether they are coming to York for a day at the races or a four year 

degree course 

 A source of pride for the city and its residents 

Accordingly, the BSIP then sets out a comprehensive programme of upgrades of York’s bus network, building on

over 30 years of pro-active bus service development in the city – something which has seen bus patronage rise by 

60% in York in the 20 years to 2019. As such, the BSIP sets out: 

 How punctuality of services will be improved in York by bus priorities, but also effective traffic 

management, enforcement, smart traffic signals and ticketing products which minimise boarding times 

 A comprehensive plan to electrify all bus services – not just those in this bid 

 Development of new multi-operator bus tickets, including capped fare multi-operator tickets 

 Interventions to improve the reach of the network and plug gaps in service frequencies 

 Improvements to information, stops and shelters, marketing and an enhancement of York’s Bus

Passenger Charter 

 A comprehensive behaviour change exercise to encourage adoption of bus for more journeys (particularly 

in preference to car use) 

 Plans to develop the existing park and ride terminals in multi-modal hubs giving access to a range of 

transport services, including long distance/ rural bus services, overnight parking, hired e-bikes and e-

scooters, electric car charging infrastructure and shared cars. 

 Plans for ensuring bus effectively serves the envisaged 20,000 new homes to be built around York over 

the period of the city’s draft Local Plan

 Changes to the governance structure of the existing QBP to transition it to an EP for delivery of the 

measures which the BSIP seeks to fund. 

The BSIP sets a target to increase patronage by 25% on 2019 levels – to 20 million passenger trips a year – by 

2024. 

York’s BSIP can be found by following this link: York's Bus Service Improvement Plan (itravelyork.info) 
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Strategic Case 

Overview 
In this section we describe the Strategic Case for the electric bus intervention in York.  Specifically, 

we detail transport policy in York, the city’s bus network and show the additionality which will be

achieved through a successful ZEBRA bid. 

Defining the Place 
The Area 
The area which this business case applies to comprises the whole built up area of York city, within 

the A64 and A1237 outer ring roads, plus the large villages of Skelton, Wigginton, Haxby, Strensall, 

Dunnington, Bishopthorpe, Copmanthorpe and Poppleton. As a whole this comprises the area 

covered by the York urban bus service, which is provided by the bus operators in the York QBP 

(Quality Bus Partnership). This area is shown in the figure below. 

Map of area included in ZEBRA scheme showing Park & Ride sites 
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York and its Transport Policies 
York is the historic capital of the North. With a current population of around 200,000 the city’s

draft Local Plan envisages strong growth - an increase of around 25% with a requirement for 20,000 

more dwellings, mostly around the periphery of the city. Transport Policy in York is currently 

expressed in the city’s Local Transport Plan, published in 2011; although York’s draft Local Plan,

published 2018, provides some updates to the 2011 policy. 

The draft Local Plan is currently in the Examination phase, and CYC are looking to revise the city’s

Local Transport Plan in the light of any recommendations from the Local Plan Examination; as well as 

the guidance expected on LTPs from DfT later this year. However, basic modelling and assessment 

of York’s future transport needs is already underway. 

The level of population growth envisaged in York’s draft Local Plan poses a significant transport 

challenge to the city. For over 30 years City of York Council and its predecessor authority, York 

City Council, have followed transport policies designed to encourage use of sustainable transport 

modes. These policies have left York with an excellent set of sustainable transport assets, including 

6 Park & Ride sites, bus priorities on all the city’s principal radial routes and an extensive network of 

on and off road cycle routes. City of York Council was delighted to learn a week before submission 

of this bid that the city has been chosen as the base for Active Travel England. At the moment York 

has some of the highest per capita levels of trip making by bus, cycle and walking in the UK. Even 

after the growth envisaged in the Local Plan, York will remain a compact city which is easy to travel 

around using sustainable modes. 

However, developing bus services is particularly important to the delivery of York’s draft Local Plan. 

The Local Plan has sought to place new development near to existing high frequency bus routes, but 

it contains two substantial stand-alone sites at Langwith and Clifton Gate which between them will 

contain over 5,000 homes. The distance of these sites from York city centre (3-5 miles) means that 

bus services will be dominant non-car mode of access to these sites. Both sites have an ambitious 

15% mode target to bus and electrifying the bus fleet is seen as crucial in delivering the mode share 

target at these sites. 

As stated above, there are also a number of large scale developments taking place on existing high 

frequency bus routes, with effective bus services being seen as essential to mitigating the traffic 

impact of the development. Principal amongst the development sites is the York Central 

development, which is adjacent to York’s railway station and at the heart of the city’s bus network. 

The development, which is on brownfield (former railway) land on the edge of York city centre, will 

comprise of up to 100,000m2 of office space and 2,500 homes. This development’s planning

conditions and Section 106 agreement include three new stretches of bus lane, substantial 

contributions to new bus services and green travel plan initiatives to ensure that bus services can 

play their vital role in serving the development. 

York Central will be complemented by a rebuilding of the area in front of York Station, to provide a 

high quality bus interchange and improve its amenity for pedestrians, cyclists and visitors to the city. 

The new interchange provides substantially more bus stops (14, an increase from 9 stops currently) 

and the opportunity to turn buses, allow some bus layover and more effectively separate local buses 
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from rail replacement services and special event coaches, so that problems on the rail network do 

not adversely affect local buses. It will be a step change in provision for buses in central York, 

where there is currently no formal layover space or an easy way to turn buses around near the 

Station – although many terminate there. 

Also in the city centre, the Castle Gateway project, will improve the bus interchanges in the south 

eastern quadrant of York city centre, an area which is visited by many tourists. This project will 

comprise the closure of a 350 space car park in the city centre and, as a result, reassignment of 

significant volumes of traffic away from the area inside York’s Inner Ring Road and the main bus 

spine route in the city, improving the reliability of bus services in central York. 

The other development sites in the Local Plan have been carefully sited near to high frequency bus 

routes – in fact 12 of the 21 Strategic Sites, containing over 90% of the housing (outside of the sites 

at Langwith and Clifton Gate named above) are adjacent to existing high frequency bus routes. 

Some of these bus routes have already been electrified as they form part of the Park & Ride 

network. However, this funding bid seeks funds to electrify a large proportion of the remaining bus 

routes in York. 

Modal Shift and the Role of the Bus 
Although the Local Plan sets out in detail how “new” trips from the development around York will

be carried on sustainable modes, there is an ongoing programme of sustainable transport promotion 

in York which will be supported by electrification of York’s bus fleet. The electrification of the 

network is part of the programme of incremental improvements to the bus network over a 35 year 

period which have been pursued in York. As such, the electrification of the network will 

complement: 

 A Quality Bus Partnership, established in 2002, and active ever since, which has driven a 

process of ongoing improvement of the city’s bus service. Since 2012, York’s bus operators

have funded interventions through the QBP – via York’s designation as a Better Bus Area –

to a value approaching £1million. This has been spent on passenger information, traffic 

management to keep bus services running to time, maintenance of stops and shelters and 

improvements to road junctions where bus services experience delays 

 Provision of Park & Ride sites and bus priorities on all 6 of the principal radials in York 

 Introduction of a multi-operator smart ticket in 2014, which CYC is looking to develop into 

a tap-on-tap-off product through the city’s BSIP

 Improvements to stops/ shelters and other passenger infrastructure across the city 

 A complete overhaul of passenger information across York, including: 

- Providing composite timetables showing all services and route maps at all stops in 

the city; 

- Installation of a large number of real time screens (there are currently around 90 

across the city) 

- Provision of a dedicated travel website – http://www.itravelyork.info – which is a 

one stop shop for all sustainable travel information in York 
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The work around improving the bus network takes place against a more general policy background 

which looks to encourage the use of sustainable modes and discourage car use. This work has 

included controlling car park pricing and supply in central York to encourage use of non-car modes, 

use of resident’s parking zones to reduce parking availability for car commuters on the edge of York 

city centre, travel plans for new developments and development of extensive active mode networks 

both on and off road. 

Development of York’s Bus Network
For bus services, work done around 10 years ago identified a hierarchy of bus user needs, which in 

turn informed development of York’s bus network. Concentration on the key passenger

requirements at the base of the strategy (e.g. punctuality, reliability, vehicle cleanliness, information) 

have largely been tackled through interventions co-ordinated by the Quality Bus Partnership. These 

actions resulted in a 16% increase in bus use in York between 2013 and 2017, with around 20% of 

these trips estimated to come from car travel. An important part of the network improvement plan 

now is fleet renewal. The average age of the buses in the York fleet to be replaced through this bid 

is 11 years. By replacing these, more elderly, vehicles with new vehicles we will improve the amenity 

of the York bus fleet and drive patronage higher. By using the ZEBRA bid process to ensure that 

the new vehicles are electric we will be making a further incremental quality improvement which we 

expect to lead to further mode shift – however, the ZEBRA bid is a catalyst. If the bid is not 

successful the likelihood is that there will not be significant investment in the York bus network, 

with vehicles continuing to age, detracting from the amenity of the service on offer in the city and 

frustrating the plans we have to use bus to serve the new developments around York. 

More information about CYC’s plans to develop York’s bus network can be found in York’s Bus

Service Improvement Plan at: https://www.itravelyork.info/downloads/file/82/york-s-bus-service-

improvement-plan 

York and Levelling Up 

Effective bus services are also a key component in the City Council’s programmes to reduce poverty, 

disadvantage and social exclusion in York. The original work by the Cabinet Office’s Social Exclusion Unit 

made it clear that availability of reliable and affordable public transport allows people without access to 

cars to reach training, healthcare, childcare, a range of job opportunities and simply allows people to visit, 

and be visited by, their friends and relatives, and this link is re-emphasised in the National Bus Strategy 

and correspondence from Baroness Vere more recently. The routes selected for electrification in this bid 

serve areas of York with high deprivation – for example, Westfield, Tang Hall and Clifton – so more 

effective services in these areas will assist in reducing deprivation there. 

In the first round of Levelling Up funding allocations, City of York Council was not successful.  However, it 

remains committed to the bid it submitted which requested funding to improve streetscapes in the centre 

of York – with a particular emphasis on replacing tired street surfacing which presents an obstacle to 

people with restricted mobility. Electrifying the bus fleet in York complements this investment in two 

important ways: firstly, the bus network is focussed on the city centre and is a very important mode of 

access to the city centre; secondly, improvements to the bus fleet more generally improve the amenity of 

the city centre where there is a high concentration of buses. 
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The Bus Network 
York’s bus network primarily serves York city centre, where two thirds of all trips on the network 

begin or end. The city’s largest operator (First York) operates almost entirely within the city 

boundary. However, nearly all corridors in York feature services provided by more than one 

operator, connecting other regionally important towns and cities (for example, Hull, Leeds, 

Scarborough, Selby and Harrogate) through the rural area around York. Because so many 

corridors are contested by more than one operator, CYC see delivering a tap on/ tap off capped 

fare system as a priority for the city – as it would act to significantly increase effective frequency on 

many corridors in York. This has informed CYC’s match funding of this bid with a £200,000 

intervention to fit tap off equipment on all buses in the city. 

The city also has an established Park & Ride network, comprising six sites serving the city’s principal

approach roads. This service, which carries 25% of passengers in York, is operated under a licence 

agreement to CYC by First York.  Under this, First York pay CYC a fee for operating the service 

and, in return, CYC contractually specify aspects of the service, including vehicle specifications, fare 

levels, routes and frequencies. This arrangement has allowed CYC, and First York, to take 

advantage of a number of rounds of green bus funding, resulting in 5 of the 6 Park & Ride services 

being operated using fully electric vehicles – one of the largest fleets of electric buses outside 

London. As such, there is already significant experience in operating electric buses in York, which 

this will build upon – and demonstrates the strong experience in electric bus delivery in York. 

A further service, to York University, is controlled through an agreement with the University, and 

around 15% of bus mileage in York is operated through conventional subsidised tenders. 

As such, only around 50% of bus journeys in York take place on a fully deregulated bus service which 

is entirely free of specification of aspects of the service by CYC or other organisations such as York 

University. 

The table below sets out the division of services in York between the city’s different operators, 

including an assessment of their fleets. As can be seen, seven operators provide local bus services in 

York, which is a relatively large number of operators for an authority of York’s size. As already set

out, the operators are co-ordinated through the York Quality Bus Partnership. 
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Operators of Local Bus Services within City of York Council area 

Operator Address 
Local Fleet 

Size 

Vehicle Type 
Market 

Share Double 

Deck 

Single Deck 

(& Articulated) 

First York 

First Floor, 20 

George Hudson 

Street, York 

YO1 6WR 

103 (of 

which 33 are 

already 

electric) 

65 32 + 6 69% 

Transdev 

Blazefield House, 

Russell Street, 

Keighley 

BD21 2JX 

19 (plus 18 

inter-urbans) 
23 14 14% 

East Yorkshire 

Buses 

252 Anlaby Road, 

Hull HU3 2RS 

1 (plus 7 

inter-urbans) 
8 0 4% 

Arriva 

24 Barnsley Road, 

Wakefield, West 

Yorkshire 

WF1 5JX 

8 8 0 5% 

Harrogate 

Coach Travel 

6 St Thomas's Way, 

Green Hammerton, 

York YO26 8BE 

6 2 4 4% 

Reliance 

Reliance Garage, 

York Road, Sutton-

on-the-Forest, York 

YO61 1ES 

9 6 3 3% 

York Pullman 

Wetherby Road, 

Rufforth, York YO23 

3QA 

3 2 1 1% 

TOTAL 174 114 60 

Depot Locations 
First have a centrally located depot on James Street, just outside the city walls, in a mixed 

commercial area close to the council’s own depot and recycling centre. Transdev’s urban routes are 

depoted on CYC leased land in the city as discussed above. All the other operators have depots 
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either (a) in the rural areas surrounding the York built up area or (b) outside the City of York 

Council area which is the defined area of this bid. 

Map showing operator depot locations and defined area 

Zero Emission Buses in York 
Currently 33 of 174 buses (20%) in York are fully electric. With the ZEBRA funding requested in this 

bid the number of electric buses in York would increase to 77 (45%). The (Euro VI diesel) inter-

urban services to Leeds, Hull and the Yorkshire Coast comprise only around 5% of the mileage in 

the urban defined area of this bid. Excluding those buses would increase the number of urban 

electric services to 55% of the total in York. 
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Air Quality 
In this section we present information on air quality in York. 

The problem 

The main air pollutants of concern in York are NO2 and particulate matter (PM). Motor traffic is 

responsible for 50-70% of the total NO2 and analysis of the central area exceedance confirms that 

diesel buses are still having a disproportionate impact on air quality in York. 

CYC has three Air Quality Management Areas (AQMAs) for nitrogen dioxide (NO2) based on 

breaches of health based standards. Two have recently been revoked, but the largest, covering the 

centre of York, has recently been extended to incorporate an additional street (Coppergate). See 

Annex 7 for a map of the area. 

York’s tall buildings and, particularly, narrow streets result in canyonisation, where emissions from

buses and other vehicles are trapped and dispersion is hindered. This acts to intensify air quality 

hotspot areas, especially around the inner ring road within which almost all bus routes operate, and 

which encircles York’s five bus interchanges. The highest recorded levels of NO2 recorded in York’s

city centre AQMA during 2019 were 47µg/m3, which is considerably in excess of the 40µg/m3 

health based objective level. 

Based on national estimates, pro rata, between 94 and 163 people die prematurely in York each year 

due to the impacts of poor air quality. This is more than the combined estimate of those who die 

prematurely from obesity and road accidents. 

Consequently, there is great scope for reducing pollution levels in York by improving the emissions 

standards on the bus network – which is why policies to do this have formed a fundamental part of 

York’s air quality management plans for some time. 

Addressing the problem 

All the proposed ZEBRA bus routes pass through the city centre AQMA. CYC has undertaken 

several detailed source apportionment studies to support the declaration of its AQMAs and 

development of its Air Quality Action Plan. The studies consistently show that diesel buses have a 

disproportionate impact on local air quality. While they typically make up only 2-3% of the total 

motor traffic, they are responsible for up to 27% of NO2 emissions. 

As part of the development of CYC’s third Air Quality Action Plan (AQAP3) the emission impact of

converting 90% of the bus fleet to electric was modelled. The introduction of 90% electric buses 

was estimated to deliver a 27.6% reduction in NOx and a 10.3% reduction in PM10 compared with a 

2021 do-nothing scenario (with national technology improvements only in place). Air quality 

benefits will also extend beyond the AQMA into other residential areas of the city that fall on key 

bus routes. 

First estimate that replacing 44 Euro VI diesel vehicles with EVs would lead to a reduction in carbon 

emissions of almost 2,300 tonnes per annum. When applying an air emissions inventory approach 
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this equates to a reduction in local air quality related emissions (NOx and PM2.5) of circa 1.16 

tonnes. 

Whilst SOx emissions have not been formally identified as breaching national air quality objectives 

(as is the case for most places in the UK), it is recognised that diesel buses emit significant quantities 

of SOx and reducing this will help to protect the many internationally important heritage sites in 

York from the impacts of acid deposition, including York Minster and the city walls. 

An additional advantage of electrifying the bus fleet is a reduction in bus idling. An independent 

vehicle idling study commissioned using DEFRA grant funding included observations of idling events 

at a number of key locations around York city centre. This showed that in the city centre the 

majority of idling events were associated with diesel buses. 

ZEBRA Scheme Objectives 
Consequently, the objectives of York’s ZEBRA bid are:

 To reduce congestion in York by promoting a clean, regular, affordable and attractive bus 

service as alternative to private car use. 

 To improve air quality, particularly within the city centre and main corridor routes. 

 To further decarbonise the bus fleet in York by replacing First York’s remaining urban diesel 

buses with electric ones. 

 To work with manufacturers to road test their next generation of electric buses. 

 To build on First York’s existing experience of running and maintaining electric buses and to 

share and encourage other operators to electrify their fleets. 

Choice of ZEBRA Operator Partner 
Conversion of York’s bus fleet to electric vehicles has been a key policy objective for CYC since the 

production of an “Electric Bus Roadmap” for York by Arup in 2012. As such, the measure enjoys

support across the political spectrum with, for example, the declaration of a Climate Emergency by 

the council in 2019. More recently, a consensus has emerged on transport policy, particularly 

around policies to reduce private vehicle trips into the city centre and reallocate road space to 

active modes and public transport. 

The ZEBRA bid being made here is a part of long-term strategy aimed to electrify all the bus services 

in York which it is practical to electrify. In terms of a phased approach, this bid can be seen as Phase 

2 of a four phase transition to electric power, as follows: 
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 Phase 1 saw conversion of York’s Park & Ride fleet. In this phase 33 electric buses were 

introduced to serve the 5 Park & Ride sites in York for which electric buses are practicable. 

This phase was completed in late 2020 with the delivery of the final electric Optare 

Metrodecker to York; 

 Phase 2 (of which this funding application is a part) sees roll out of an electric fleet to 

York’s frequent, urban non-Park & Ride routes – maximising the benefit of emissions 

reductions in the centre of York where air quality is poorest. This funding bid covers 

around two–thirds of these routes (plus a final Park & Ride route which could previously not 

be electrified because of a lack of suitable vehicles2 on the supply market at the time of 

procurement). York’s BSIP requests a funding allocation to electrify the remaining frequent 

urban routes in York (those serving the University); 

 Phase 3 of the process seeks to convert non-frequent routes in York and those which are 

urban/ rural in character. Vehicles for this phase are also included in York’s BSIP. This 

phase of the electrification programme will involve nearly all of York’s operators. The 

positive conversion of York’s largest operator, First, will be important in familiarising the 

other operators in the city with electric vehicles; 

 Phase 4 will convert the inter-urban routes. To date, no suitable vehicle has been 

marketed for this stage, but that is likely to change as battery technology develops. It is also 

possible that the Phase 4 conversions will rely on an alternative technology, such as 

hydrogen. Phase 4 conversion is not included in York’s BSIP because of the considerable

uncertainty which exists around the availability of suitable technology within the BSIP 

timescales. 

2 One park and ride route (Rawcliffe Bar) requires single deck high capacity vehicles because it passes under 

two low bridges.  These were not available as a right hand drive product in 2018 when the vehicle 

procurement was made for park and ride. 
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Year in 

service 

Number 

of Buses 

% of Buses Electrified 

Model/Type Routes Chargers First York 

Fleet 

All York 

Buses 

25 x 400V 32A 

P
H

A
S

E
 1

 

2014/5 12 12% 7% 
Optare Versa 

Single deck 
59, 9 

22kW AC 

commando 

sockets 

68 x Mode 3 

2020 21 32% 20% 

Optare 

Metrodecker 

Double deck 

3,7,8 

Type 2 22kW 

AC sockets* 

1 x 80kW DC 

fast charger 

P
H

A
S

E
 2 2023 34 65% 39% 

Single deck 

1, 2, 4, 

5/5A, 6, 

HSB 

24 x Heliox DC 

high power 

150kW 

2 x Heliox DC 

mobile 40kW 
2024 10 75% 45% 

TOTAL 77 

* Each bus requires 2 sockets per charger. Includes 4 AC sockets in the workshop. 

Actual and proposed electrification of bus services in York 

At the outset of this process the seven bus operators in York were invited to bid with CYC for 

ZEBRA funding. Although all operators expressed an interest in ultimately electrifying their York 

fleets (something which is captured in the BSIP), First York was the only operator who wished to be 

considered for a ZEBRA bid at this time. The services operated by First York, and which this bid 

looks to electrify, fit into the category of Phase 2 services using the roadmap above, so the 

conversion of these services to electric buses is seen as a priority for City of York Council and in 

line with its route prioritisation. Of the other operators in the city: 

 Transdev (operating the Leeds to Yorkshire Coast “Coastliner” service), Arriva (York to

Selby) and East Yorkshire (York to Hull) all operate longer interurban routes and have only 

recently refreshed their fleets with mostly brand new Euro VI diesel vehicles – and are thus 

in Phase 4 of the process. Arriva have expressed an interest in electrifying the 415 Selby 

route (a 34 mile round trip) (Phase 3) and this ambition is included in the BSIP as part of 

CYC’s phased approach to electrification and as Arriva’s depot is outside the defined ZEBRA

area. 

 Transdev’s urban routes, City Sightseeing and City ZAP York to Leeds services currently
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. These services fit into the 

Phase 3 description above, because they are relatively low frequency, and their electrification 

forms part of the longer term electrification programme described in York’s BSIP.

 Harrogate Coach Travel (Connexions), Reliance and York Pullman are three smaller 

operators running local suburban and school bus services. They are all supportive of the 

move to electric operation, but as these operators tend to buy and run second hand 

vehicles, the capital outlay for brand new electric buses and charging infrastructure is 

proportionally greater to them. It is hoped that shared charging facilities, perhaps on CYC 

sites, may provide a more affordable route to electrification in the near future. 

Electrification of these Phase 3 services forms part of York’s BSIP. CYC are also in 

discussion with North Yorkshire Council about how charging facilities in York can be used 

to electrify various North Yorkshire routes which terminate in York and can act as a catalyst 

for electrifying services in the rural areas to the north of York – and the two proposals may 

be taken forward together. 

Transport Innovation in York 

City of York Council is involved in a number of transport innovations, particularly focussed on carbon 

reduction and developing new transport modes and means of managing transport demand.  Particular 

innovations are: 

 Early adoption of electric buses – our first set of vehicles in 2014 were amongst the first in the 

UK. We now have one of the largest fleets of electric buses in the UK operating in York; 

 We are one of the UK e-scooter trial locations, with a trial involving TIER. E-scooter bays have 

been installed across the city and geo-fencing has been used to ensure that the e-scooters 

cannot be used in powered mode inside York’s pedestrianised area;

 We have installed two “hyper-hub” fast charging stations at park and ride sites.  These provide

much needed fast charging capacity for the city and are topped with a solar canopy providing a 

proportion of the energy required by the chargers; 

 We have developed a “real time” traffic management model, which collects date from a 

number of sources – for example mobile phone movement data – and uses this to monitor 

traffic speeds and flows across the city – informing changes to York’s UTMC. This technology

will be adapted, through the BSIP, to provide signals based priorities to buses – focusing 

particularly on buses which are running behind schedule so that they can be got back on time; 

 We introduced the UK’s first voluntary clean air zone, working with bus operators to upgrade

all the vehicles operating frequently in the city centre to Euro VI with CYC providing grants for 

vehicle conversions 

 We are now working with DEFRA on a study to look at how air quality can be improved in 

York through freight transhipment in the city centre, and use of small electric vehicles, including 

innovations such as e-cargo bikes 

 We have both e-bike and e-cargo bike loan to purchase schemes running, co-ordinated through 

CYC’s travel behaviour change unit, iTravelYork 

 CYC’s BSIP also contains a number of innovations, including commitment to introduce tap on

tap off capped ticketing and a commitment to develop the existing park and ride terminals into 

“mobility hubs” offering a wider range of services (for example, bike and e-scooter hire, inter-

urban bus services, overnight parking for hotel guests and rail users). 

P
ag

e
 2

0
 



 
 

 

  
 

 

       

     

 

          

         

  
         

  

    

The services which will be converted through this bid are First’s services 1, 2, 4, 5/5A, 6 and the 

Hospital Shuttle Bus – see network map below: 

First York’s network: 3, 7, 8, 9 and 59 Park & Ride services are already fully electric. With ZEBRA 

support, services 1, 2, 4, 5/5A, 6 and HSB will also be electrified. 

Route Selection 
Several factors were considered when selecting which First bus routes should be electrified under 

the ZEBRA scheme: 

1. Routes with potential for bus priority measures 
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2. Air quality along the route 

3. Commercial attractiveness of the route 

4. Route length and frequency (range) 

5. Passenger capacity of the replacement bus 

6. Physical space for charging at the depot 

In York the length of service routes and the general topography lends itself well to electrification. An 

initial shortlist was drawn up based on the expected range of the electric vehicles and the local 

operating environment (e.g. topography), plus the commercial performance of the services. 

Capacity analysis using pre-pandemic ‘normal world’ data from 01-Sep-2019 to 30-Nov-2019 

(See following 

table for a summary.) 

Service 

% seats occupied for at least one 

stop 

Number of passengers standing for at 

least one stop 

>60% >70% >80% >90% 1+ 10+ 15+ 30+ 

1 

4 

5 

5A 

6 

Capacity analysis for selected routes 

Replacing double deck vehicles with high capacity single deck buses has several advantages: 

 Single deck vehicles are significantly cheaper to procure. 

 Single deck vehicles are cheaper to operate having a lower weight resulting in reduced 

fuel/electricity use. 

 All the seating is available to passengers who have difficulty negotiating stairs. 

 The buses are brighter inside with large areas of roof glazing. 

 Single deck buses are less susceptible to damage from overhanging trees along the route. 

All the proposed ZEBRA bus routes pass through the city centre AQMA. Specifically, routes 1, 5, 5A 

and 6 all pass along Gillygate, a highly congested section of York’s inner ring, while routes 4 and 6 

traverse Rougier Street, the city’s central spine for motor traffic. More generally, they all operate in 

urbanised areas for nearly all of their routes, with all services operating along residential streets for a 

proportion of their journey. 

Another factor considered was the potential to add Bus Priority Measures along a route. These can 

improve the punctuality of the service making bus travel a more attractive alternative to private car 
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use and thereby further reducing pollution and congestion. City of York Council’s BSIP sets out a

comprehensive policy on bus priorities for York which is included in Annex 5. 

The limit of 44 new electric vehicles also takes into account the available space at First’s James

Street depot where analysis has shown a complete transfer to battery electric vehicles (BEVs) would 

put the depot over capacity (due to decreased parking space as additional space is required for the 

charging infrastructure). 

First Bus is working with CYC and partner organisations to evaluate the best solution to both 

increase parking on site and assess other charging and parking locations such as the Park & Ride 

sites. Two possible solutions are: 

1. The new buses will use DC charging in line with First’s Charging Strategy and more space 

could be created at the depot by relocating the existing AC chargers to a Park & Ride site 

serviced by the (AC) Optare electric buses. 

2. As the diesel fleet continues to be replaced by electric buses in Phases 3 and 4 of the 

electric bus roadmap, the requirement for a diesel refuelling station at the depot will 

become redundant and can be removed, freeing up more space in what is a space 

constrained depot. 

A proposed parking plan for the upgraded depot with additional chargers is shown in Annex 2. 

The table below summarises the results of the route selection process with a total of 44 new high 

capacity single deck electric buses required. These will replace 23 single (including 6 articulated) and 

21 double deck diesel buses. As stated above, we consider that this conversion will still allow 

adequate capacity on the routes specified. 

Route 

No. 

Type No. of 

Buses 

Route Length 

(round trip) 

in miles 

Peak 

Frequency 

(mins) 

Selected for 

ZEBRA 

electrification 

1 Suburb – City Centre 10 16.6 12 Yes 

2 Park & Ride* 6 5.7 8 Yes 

4 Suburb – City Centre 6 15.0 11 Yes 

5/5A Suburb – City Centre 10 21.4 15 Yes 

6 Suburb – City Centre 10 18.0 12 Yes 

10/10A Interurban (6) 26.6 30 No 

11 Suburb – City Centre (4) 13.4 30 No 

12 Suburb – City Centre (5) 20.4 30 No 

66 University - City Centre (8) 7.2 8 No 

67 University - City Centre (2) 5.4 20 No 

ub1 University of York 

internal shuttle 

(1) 3.2 30 No 

HSB Hospital Service 2 5.6 25 Yes 

Total Selected 44 

*3, 7, 8, 9 and 59 Park & Ride services are already fully electric (33 buses). 

P
ag

e
 2

3
 



 
 

 

  
 

 

    
       

            

         

       

            

              

  

           

           

           

    

         

      

       

           

           

           

       

       

    

         

          

   

  
           

            

 

      

       

    

        

      

      

          

 

           

      

Why Battery Electric Technology? 
Battery electric was chosen as the zero emission technology given the advanced state of the market, 

the confidence First Bus has developed through operating battery electric vehicles (BEVs) from a 

number of manufacturers and the experience they have of being able to install and safely operate the 

infrastructure and vehicles in York. See Annex 2 for examples of First BEV deployments. 

The relatively compact area of York means all urban routes can be comfortably operated by a BEV 

for a full day without breaks for re-charging and without the requirement for any additional vehicles 

compared to diesel operation. 

The development of alternative fuelled vehicles such as hydrogen is continually assessed by First as 

one element of a longer term strategy. However, the timelines for deployment required for this 

funding and the price point of available BEV verses hydrogen vehicles and fuel makes battery electric 

the most suitable choice for this deployment. 

It is also currently easier to guarantee 100% renewable fuel for BEVs (i.e. electricity – see First’s

REGO certificate in Annex 2) than a source of green hydrogen fuel. 

In addition to the planned upgrade of the First York depot as part of the ZEBRA scheme, CYC and 

First are in discussions with third party companies with a view to expanding charging operations into 

other council owned assets such as the Park & Ride sites. Asset ownership, maintenance and leasing 

agreements still need to be agreed, but this could also provide a more cost effective way of 

electrifying the other operators’ fleets, particularly the smaller operators who have tended to 

purchase second hand diesel buses in the past and for whom the capital cost of electric vehicles and 

infrastructure is a major investment. 

Such charging facilities may also be used by other operators, council fleet vehicles, e-bikes, e-

scooters and possibly private electric vehicles at certain times. This will all serve to increase the rate 

of decarbonisation of the transport sector in York. 

Charging Solution 
The selected BEV has been specified with a range to provide a full day of operation on all the 

selected routes on a single charge. Vehicles will be charged overnight in the depot using high power 

150kW DC chargers. 

This has several operational benefits over opportunity charging including: 

1. Improved punctuality through removal of any opportunity charging requirement which 

can exacerbate any journey delays. 

2. Cheaper electricity by taking advantage of overnight, low demand tariffs. 

3. Cost and ongoing maintenance requirements of opportunity charging locations. 

4. Flexibility of route alterations or emergency diversions, which may not be possible if 

vehicles must return to specific locations at points within their duty cycle. 

York is also a historic city with many narrow streets originally laid out in medieval times. This 

severely limits the possible locations for pantograph opportunity chargers in terms of both the 
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physical space required and the visual impact. Kerb space is also at a premium, and there are few 

potential locations for opportunity charging in the city centre. 

Additional benefits of the chosen charging model are the future proofing of depots allowing for 

potential shared use of charging equipment to benefit the wider community as well as ensuring 

compatibility with future vehicles through common charging protocols. Business to business charging 

services rather than private cars would be simpler to implement initially due to on site safety and 

security concerns. 

Third Party Business to Business Charging 
First Bus is investigating solutions to dual utilise their Rapid Electric Vehicle Chargers during the day 

which will enable other business users to transition to electric vehicles without the need to invest in 

their own chargers and Infrastructure. Since the chargers will only be used to re-energise buses 

overnight they could be used by other businesses during the daytime. 

The DC rapid dual headed CCS plug chargers are interoperable with the majority of EV 

manufacturers’ vehicles. Fleet Managers will be able to use the service via a bookable platform 

offering a very competitive kWh rate and providing confidence that a charger will be available when 

the vehicle arrives. 

Infrastructure Suppliers 

Heliox are the charger supplier, 

Northern PowerGrid are the DNO for the York area responsible for upgrading the power 

connection to First York’s depot.
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ZEBRA Core Policy Objectives and Wider DfT Strategic Priorities 
The following table summarises the scheme objectives and how they relate to the ZEBRA core 

policy objectives and wider DfT strategic priorities. 

Scheme Objectives Map to ZEBRA Objectives/ DfT 

Strategic Priorities 

How do the outcomes of 

the scheme meet the 

objectives? 
Increase electric bus 

fleet in York to serve all 

First York’s urban

routes 

 Support the roll-out of the 4,000 Zero 

Emission Buses that the government 

committed to in Feb 2020 

 44 additional electric buses 

(replacing 44 diesel buses) 

 Key CYC transport policy 

objective 

Work with 

manufacturers to real-

world road test next 

generation of electric 

buses 

 Support bus manufacturers in the 

development of zero emission bus 

technology 

 Provide essential feedback of 

new vehicle operation in real 

world conditions 

Reduce congestion by 

promoting clean, regular, 

attractive bus use as 

alternative to private car 

use 

 Support partnership working between 

Local Transport Authorities, bus 

operators, and other local stakeholders 

as set out in the NBS 

 Grow and level up the economy 

 Improve transport for the user 

 Reduction in number of 

private vehicles, particularly in 

the city centre area. 

 Makes it easier to do business 

and more attractive to visit 

the city 

Improve air quality, 

especially in York city 

centre 

 Reduce environmental impacts/Air 

quality 

 Electric buses emit no 

particulates and harmful 

emissions. 

Build on existing 

experience of running 

and maintaining electric 

buses 

 Understand better the challenges of 

introducing zero emission buses and 

supporting infrastructure to inform 

future government support for ZEBs 

 First’s York depot to become

a centre of excellence for 

training technicians in 

maintaining electric buses 

Support the local 

economy 
 Grow and level up the economy  Encouraging more bus use to 

the city centre results in 

greater spend with local 

businesses 

Levelling up  Grow and level up the economy  Availability of reliable and 

affordable public transport 

allows people without access 

to cars to reach training, 

healthcare, childcare, and a 

wider range of job 

opportunities 

A better experience for 

the passenger 
 Improve transport for the user  Clean, efficient public 

transport gives a consistently 

good impression of the city 

and encourages greater use. 

Third party B2B charging  Support partnership working between 

Local Transport Authorities, bus 

operators, and other local stakeholders 

as set out in the NBS 

 Make better and fuller use of 

infrastructure to support 

decarbonisation of other 

transport sectors. 
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Complementary 

transport projects e.g. 

hyperhubs 

 
 

Improve transport for the user 

Support the government’s commitment

to decarbonisation and to reduce the 

transport sector's contribution to CO2 

emissions 

 Make better and fuller use of 

infrastructure to support 

decarbonisation of other 

transport sectors. 

Bus Priority Schemes  
 

Improve transport for the user 

Support partnership working between 

Local Transport Authorities, bus 

operators, and other local stakeholders 

as set out in the NBS 

 Improve journey times and 

punctuality making bus travel 

a more attractive option. 

Impact on Local Air Quality 
The removal of diesel vehicles and replacement with battery electric will improve air quality in the 

locality the vehicles are operated. The use of a REGO certificated green energy source further 

supports the air quality improvements through use of 100% renewable electricity. (See Annex 2 for a 

copy First Group’s REGO certificate.) 

Summary of Process for Monitoring of Outcomes 
CYC has a robust data framework which can be used to extract maximum evaluation and 

monitoring information from an electric bus project in York.  It has also been tested through the 

monitoring and evaluation of existing electric bus projects in the city. Data sources available for 

evaluating the project will be: 

 Changes to air quality can be monitored using York’s existing network of 233 diffusion tubes

and 9 real time monitoring stations. Data for this monitoring network has been collected 

for over 20 years, giving a very good historic data set for evaluating the project 

 The remote diagnostics and telematics equipment in use across the First York electric fleet, 

will allow real time monitoring of a range of operational data including (but not limited to) 

energy consumption and recuperation, speed, mileage. 

 Fuel consumption monitoring will be conducted for the current fleet and drivers operating 

all of the routes to be switched. This will be set against the topography and route 

characteristics of the services. High resolution battery data will be collected following 

introduction of the electric buses to understand how electricity consumption varies under 

different route, loading and driver combinations. This will also tie in to analysis of battery 

performance, charge times and degradation across the year in order to provide real-world 

data for manufacturers and operators across a range of operating conditions. The detailed 

evaluation will also enable a full scale evaluation of CO2 benefits and indicate how these 

could be optimised. 

 The QBP will provide a more informal framework for collecting information and 

observations on operating electric buses from bus operators and drivers and promote roll 

out across other operators in York. 

 Attitudinal data about passenger perception can be assessed using the annual Transport 

Focus bus passenger satisfaction survey. Through the BBA (Better Bus Area), the QBP has 

funded collection of Transport Focus bus passenger satisfaction surveys, and now has an 
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annual data series going back to 2012. This can be used to track passenger perception of 

service quality and how this changes in response to the adoption of electric vehicles. 

Anecdotal evidence suggests that there is a positive passenger response to use of electric 

buses, but it will be possible to use this data set to consider the change in passenger 

perceptions of an entirely un-electrified network (2012-2013), to a partly electrified network 

(2014-present) to a largely electrified network post ZEBRA. 

Through the DecarboN8 partnership the project will benefit from transport, economics, engineering 

and public health evaluation expertise. (See Annex 3 for a letter of support from DecarboN8.) 

More information on the Monitoring and Evaluation Strategy for this bid is included in the 

Management Case section of the document. 

Stakeholder Support 
The ZEBRA scheme enjoys strong support from other local stakeholders who recognise the 

importance of electrifying York’s bus network. Annex 6 contains letters of support from a range of 

other stakeholders in York’s business, social and education and environmental communities including

York Civic Trust, York Chamber of Commerce, York Older People’s Assembly and York Bus

Forum3. 

Summary 
The ZEBRA scheme for York builds on the policies in the Local Transport Plan and draft Local Plan. 

It will help York to meet the city’s BSIP objectives – to have a bus network which is: 

 Inclusive - minimizing social exclusion by offering easy, comprehensive and cheap 

transport around the city; 

 accessible to all – easy to use by everyone in the city, including people with impaired 

mobility or senses; 

 attractive – enough to mean driving is not the default option for many trips in York; 

 welcoming – to our many visitors, whether they are coming to York for a day at the 

races or a four year degree course, and 

 a source of pride for the city and its residents. 

Electrifying the First York urban diesel bus fleet and upgrading their charging infrastructure is a 

major stepping stone to a fully zero emission public transport network for York and delivering 

against a range of local and national objectives. 

3 To note – these letters are carried over from the EOI. It was not felt appropriate to re-approach the 

organisations and ask them to restate support given the relatively short timescale between the EOI and the 

bid. 
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Economic Case 
In this section we set out the Economic Case for York’s ZEBRA bid. 

Greener Bus Model 
The Economic Case calculation within this funding bid has been undertaken using the standard DfT 

Economic Case modelling suite for ZEBRA bids. Here we present the inputs, outputs, costs, 

benefits and sensitivity analyses. 

The central case appraised here assumes any grant received by CYC is used for purchase of the 

product, which is judged at this stage as being the most economically advantageous option 

the electrification of York’s bus fleet. A sensitivity analysis is run at the end of the section which 

assumes purchase of the alternative product from Alexander Dennis. 

Proposal Summary 
DfT funding sought £8, , 

First York contribution £10, , 

Total cost of the proposal £18, , 

Key Inputs 
Input Value Comment Source/Quote 

Number of new 

vehicles 

44 single deck 12m BEV 

Battery replacement 

costs 

See Annex 4 

Infrastructure 

maintenance costs 

For chargers at York depot per 

annum for 15 years 

See Annex 3 

Vehicle life expectancy 17 years 

Vehicle annual average 

distance 

62,860km Anticipated average based on 

specific route information from 

First York for year 2019-20 

Provided by 

First 

Diesel replacement 

bus 

Each ex VAT See Annex 4 

12m single 

deck ZEB 

Each ex VAT See Annex 4 

Key Outputs 
The standard case output summary is: 

Present Value of Benefits 

Present Value of Costs 

Net Present Value 

Benefit Cost Ratio 

PVB 

PVC 

NPV 

BCR 

10, 

8, 

2 

1.27 

Cost Effectiveness Indicator CEI 177.8 

,0 

, 

, 
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Benefits Summary from GBT Standard Case 

Carbon 

Incremental Impact of Carbon 

Incremental Carbon Emissions (reduction) 

£9,875,302 

39423 

2022, PV 

tonnes CO2e 

Emissions 

Incremental Impact of Nox 

Incremental Nox Emissions (reduction) 

£199,820 

18808 

2022, PV 

kg 

Incremental Impact of PM2.5 

Incremental PM2.5 Emissions (reduction) 

£94,979 

470 

2022, PV 

kg 

Electricity Consumption 

Incremental Electricity Consumption 47,019,181 kWh 

Sensitivity Analysis 
First have managed to negotiate a very favourable price for a replacement single deck Euro VI diesel 

, which is used in the sensitivity analysis. However, using the default value in the GBTbus 

results in a further slight increase in the BCR. 

Euro VI Diesel Bus Equivalent Price First Default 

Present Value of Benefits PVB 

Present Value of Costs PVC 

Net Present Value NPV 

Benefit Cost Ratio BCR 

Cost Effectiveness Indicator CEI 

10, 

8, 

2, 

1.27 

177.8 

11, 

8, 

2, 

1.33 

166.1 

The results of the other sensitivity analysis are: 

Mileage (km) 
Current 

(62,860km) 

+10% 

(69,146km) 

-10% 

(56,574km) 

Change 

+10% -10% 

Present Value of Benefits 

Present Value of Costs 

Net Present Value 

Benefit Cost Ratio 

Cost Effectiveness Indicator 

PVB 

PVC 

NPV 

BCR 

CEI 

10, 

8, 

2, 

1.27 

177.8 

12, 

8, 

3, 

1.44 

149.9 

9, 

8, 

906, 

1.11 

211.8 

0.17 -0.16 

Forecast ZEB vehicle mileage reduced/increased 10% 
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BSOG 22p 06p Change 

Present Value of Benefits 

Present Value of Costs 

Net Present Value 

Benefit Cost Ratio 

PVB 

PVC 

NPV 

BCR 

10, 

8, 

2, 

1.27 

6, 

4, 

2, 

1.55 0.28 

Cost Effectiveness Indicator CEI 177.8 177.8 
BSOG based sensitivity, BSOG remains at 6p (assuming base case assumption is 22p) 

Carbon Rate Central High Low 
Change 

High Low 

Present Value of Benefits 

Present Value of Costs 

Net Present Value 

Benefit Cost Ratio 

Cost Effectiveness Indicator 

PVB 

PVC 

NPV 

BCR 

CEI 

10, 

8, 

2, 

1.27 

177.8 

15, 

8, 

7, 

1.81 

177.8 

6, 

8, 

-2,3 

0.73 

177.8 

0.54 -0.54 

Low and High Carbon values (in addition to central base case) 

The effect of varying the replacement battery costs by +/-10% are not shown as a replacement 

battery at year 8 is included in the capital cost of the bus via the 16 year warranty. 

Non-Monetised Benefits 
It is assessed that York’s ZEBRA bid does not contain any level 2 or 3 economic benefits which City

of York Council wish to present. 

There is a range of non-monetarised benefits which we wish to draw to the attention of the bid 

assessors: 

 Granting this bid will assist in expanding the UK’s capacity for electric bus construction. 

Both the companies who have provided quotes for the Economic Case are based in the UK 

and the buses will be produced by UK based factories. 

 Whilst First York already operates a mixed fleet of diesel and fully electric vehicles with 33 

electric buses currently based at the James Street depot, the success of this bid will allow 
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the continued development of the Engineering team (18 people) for the new design of 

vehicles whilst also benefiting from the existing knowledge of EV maintenance. The 

opportunity to operate and maintain a variety of electric bus models at one location allows 

them to build up an invaluable knowledgebase that can be shared and repeated with their 

operations across the country - a significant contribution towards a zero emission public 

transport network. 

 Drivers for First York are already trained in electric bus driving techniques so any additional 

training required for the new vehicles would be building on an existing solid base of 

experience. Data shows that the variance between the most and least efficient driver in 

York is only 5% whereas it is normally around 30% in depots where electric vehicles are 

deployed for the first time. 

 Through the York Quality Bus Partnership and the recently announced Enhanced 

Partnership with bus operators, CYC hopes that First’s knowledge and experience of 

operating and maintaining electric buses can be shared with other operators in the city. 

 Moving to electric operation means lower noise pollution and running costs making night 

time and fringe services more viable, thus benefitting York’s night time economy. There is 

also the potential, in time and assuming it is publically acceptable, for wider bus access to the 

city centre with the greater public acceptability and zero pollution of electric vehicles. 

 First York’s bus depot, located just outside the city walls, will become a safer, more pleasant

working environment for employees and also neighbouring businesses. Diesel fuel deliveries 

to the depot will be more than halved if this bid is successful, reducing HGV movements on 

the strategic road network. 

Considerations of Risks 
The principal risks impacting on the Economic Case are: 

1. The vehicle range is insufficient for full day’s operation, thereby requiring more than the 

equivalent number of diesel vehicles to support it. All routes have been selected on the basis of 

their ability to be operated by the selected BEV. First’s existing experience with BEVs mean that

many of the routes have already been operated, on occasion by BEVs. 

2. The bus fails its type approval and homologation tests resulting in a delay to its 

availability. First are free to use an alternative supplier’s approved vehicle.

4. BEV maintenance costs are higher than expected resulting in higher ongoing OpEx. First 

agrees to cover any extra costs. 

5. Battery life/range is less than expected meaning a replacement battery required before 8 

years. Replacement battery costs are covered under the vehicle warranty. 

6. Vehicle manufacturer ceases trading voiding the warranty. First agrees to cover any extra costs. 
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7. bus reaches end of life before 17 years requiring replacement vehicles to continue 

operation. First will work with the manufacturer to manage vehicle longevity. Ultimately First will 

provide suitable replacement vehicles. 

A detailed table of all project risks and mitigations is provided in the Management Case. 

Summary - Value for Money 
The Benefit Cost Ratio for the standard case in the GBT is 1.27, which equates to “low” value for 

money within the webtag vfm categorisation. The results of the sensitivity analysis show the BCR is 

most susceptible to the carbon rate, varying from 0.73 to 1.81, and upper values associated with the 

sensitivity analysis are in the “medium” vfm category. 

There are significant non-monetised benefits, as set out above. 
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Commercial Case 
In this section we present the commercial strategy for introducing the electric fleet, the 

procurement process and how CYC will support the introduction of the new fleet. The figures, 

options and strategies presented here have been refined by CYC and First’s experience of operating

electric buses in York since 2014. 

Commercial Strategy 
The Commercial Model 
CYC will continue to work closely with First York to ensure the successful delivery and ongoing 

operation of the ZEBRA project. CYC will convene a project board and First Bus will appoint a 

project manager who will oversee the deployment. They will work closely with a project manager 

from the First Bus Property Team who will oversee the infrastructure upgrade. The CYC Board and 

First’s Senior Leadership Team will be kept up to date with regular reports to ensure any

operational risks are mitigated and managed. 

See the Project Team and Governance Structure in the Management Case for more details. 

Procurement and Ownership of Assets 
First Bus will procure and own the vehicles and charging infrastructure purchased and installed as 

part of the ZEBRA scheme. 

Flow of Payments 
CYC will receive the funding from the DfT which will be passed directly on to First Bus via a grant 

drawdown. The legal position around this is set out in Annex 8. 

Procurement Strategy 
Background 
CYC do not currently own or operate any bus services of their own, with the exception of three 

Dial & Ride mini buses which are operated under a Section 19 permit for residents who find it 

difficult to use standard buses due to age or mobility problems. All other vehicles are procured, 

owned and maintained by the commercial operators under contract for a particular route or via the 

deregulated commercial bus network. The operators are also responsible for providing depot 

facilities for their fleets. 

The Park & Ride sites are (with one exception) owned or leased by CYC, but the operation and 

maintenance of the sites are entirely the responsibility of First York under the contract. 

As a result, the CYC Sustainable Transport department is a lean operation, with no spare resource 

for procuring and maintaining their own bus fleet within the existing organisation. Given the 

timescales of the ZEBRA scheme and the positive working relationship with First York in electrifying 

the Park & Ride services, it is logical to expand this to other First routes under a similar 

arrangement. The legal process for this has been used in the previous procurement of the electric 

bus fleet for York’s Park & Ride operation, as stated earlier, and is set out in Annex 8. 

A further advantage is that First, being a national organisation, have the option to cascade the 

vehicles to other areas of the country before the end of their useful life, but after the end of the 
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period during which they have to be used in York under the ZEBRA grant conditions, and replace 

them in York with newer, more efficient and advanced models. This would be much more difficult to 

achieve if CYC were to own the vehicles. 

First York Procurement Process 
First York are following the First UK Procurement Policy 
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Procurement Mitigation Steps 
1. “Soft” market testing of alternative suppliers (b 

). 

2. A formal pre-qualification process for all potential suppliers including 

3. A final ITT invitation tender process conducted through the First Bus procurement process 

Market Engagement 
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Lessons Learnt 
Vehicle Types 

Battery Electric is First’s current preferred choice of Zero Emission Vehicle. This has been shaped by 

the experience of operating the vehicles, the increasing understanding of depot electrification and 

the benefits of a homologous power approach for fleet cascade planning across the business. 

Charging Method 

Having operated smaller battery sizes on a fleet of vehicles for 7 years, the operational impacts of 

opportunity charging including having to add additional vehicles into a duty cycle to avoid delays 

through buses having to charge mid-route were assessed as significant. As a result, First’s current

preference is for vehicles with the range for a full day of operation that can be charged overnight in a 

depot. This also provides the flexibility to amend routes as required without a reliance on specific 

opportunity charging locations. 

Infrastructure 

First have worked with a number of contractors, consultancies and suppliers to install charging 

infrastructure as well as a variety of charging regimes and power supply solutions. These have 

included both AC and DC chargers, full substation upgrades and grid connections as well as on site 

battery storage. 

The final choice of infrastructure depends on each individual site, given the varying power availability 

and physical layouts of our operating centres. First have taken a strategic decision to favour DC 

charging on all new deployments for a number of factors including safety, interoperability with all bus 

types and the future potential of shared use with other vehicles. 

Specifications and Features 
, is the preferred supplier for the York ZEBRA proposal, 

which is based on the purchase of 44 of their single deck high capacity 12m battery electric buses to 

replace a mix of 44 diesel vehicles - 23 single (including 6 articulated) and 21 double deck. 

Details of the vehicle are outlined below: 
P
ag

e
 3

7
 



 
 

 

  
 

 

 

 
 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

   

   

   

   

   

   

   

   

   

   

 
 

 

 

P
ag

e
 3

8
 



 
 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b

P
ag

e
 3

9
 



 
 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

P
ag

e
 4

0
 



 
 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

       

       

  

              

        

           

          

 

          

Chargers 

The existing Optare BEVs all use 22kW AC chargers. The new buses will use DC chargers provided 

by Heliox. The 44 buses will be recharged overnight using 24 x 150kW DC units. 

2 x 40kW DC mobile units are also included in the proposal. These have two uses: 

1. They can be taken by van to a stranded bus so it may be recharged and recovered under its 

own power without the need for a low loader recovery vehicle. 

2. As space is so restricted in the depot, they can be used in place of one of the 150kW units 

in the event of a failure, to avoid having to manoeuvre the bus to another fixed charger. 

Heliox mobile charger (Note: vehicle is not part of the ZEBRA proposal) 
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The Heliox charger specification is provided in Annex 3. 

Protected Characteristics and Enhanced PSVAR Standards 
The vehicle has been specified to comply with the latest PSVAR+ standards. 

Marketing Strategy 
The launch of the new fleet will be supported with substantial marketing assistance from CYC. 

The council have significant experience of successfully launching electric bus services in partnership 

with First and will co-ordinate their promotion closer to the entry into service of the new buses. In 

the past this has included partnerships with local businesses, promotions through large employers or 

education establishments, and working with local media broadcasters. 

Marketing of the new vehicles will include a range of online and offline communications including 

social media, the council’s iTravel website (www.itravelyork.info) and the city-wide ‘Our City’

publication which is distributed to all households across the city. 

Key messages in any campaign will target commuters, students and visitors who most regularly use 

York’s public transport services. In addition, the marketing narrative will reflect our wider

organisations priorities to be carbon net zero by 2030; to promote sustainable travel and to build a 

greener, cleaner city for residents, businesses, and visitors. The promotion of the new vehicles will 

also support a key strand to the city’s brand narrative (adopted by city-wide partners), ‘Pioneering

with purpose’ and demonstrate our commitment to innovation. A recent sustainable transport 

promotional video can be found here: https://youtu.be/WqBLbTHrKpM 

The promotion of the vehicles will build on the work done to promote the most recent electric 

buses in York where a marketing campaign featured choreographed driving of park and ride vehicles 

around the city.  The video produced can be found here: 

https://vimeo.com/showcase/8212739/video/522697643 

The new vehicles will also be publicised through our ongoing travel behaviour change work with 

employers, education providers and developers in York. 

Procurement, subsidy control and TCA compliance 
The LTA has sought legal advice from its own internal Legal Services Department. A copy of this 

advice has been appended to this Business Case as Annex 8, but in summary: 

 It is the intention of the LTA that the funding will be passed to its local bus service operator to 

finance their purchase of an electric vehicle to replace one of their existing conventional Euro VI 
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diesel buses, along with the relevant infrastructure (e.g. charging station) for their local York 

depot. As the local bus service operator is not subject to procurement law, and the LTA is not 

commissioning any goods or supplies or works itself, the LTA believes that there are no 

procurement implications. In addition, the LTA can demonstrate that it has approached and 

consulted all seven (7) of the local bus companies operating within and across the city centre of 

York when compiling its ZEBRA funding bid, but only the Local Bus Company responded to the 

LTA’s enquiries stating that they would like to be considered for this project. The LTA will be 

happy to provide evidence this if requested. 

 Further, the LTA believes that there should be no implications under the UK Subsidy Control 

Regime or the UK-EU TCA because: 

o The grant funding does not meet all the requirements to be deemed a, “Controlled

Subsidy,” under the UK-EU TCA. 

o The grant funding does not fall within one of the categories of a, “Prohibited Subsidy,”

under the UK-EU TCA. 

o At any rate, notwithstanding and without prejudice to either of the above sub-bullet 

points, the grant funding and its proposed use meets the principles set out under Art. 

366 of Chpt. 3 of Title XI of the UK-EU TCA. 
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Financial Case 
In this section we set out the financial case for the scheme. 

Project Summary 
Input Value Comment Source/Quote 

Number of new 

vehicles 

44 single deck 12m BEV 

Battery replacement 

costs 

See Annex 4 

Infrastructure 

maintenance costs 

For chargers at York depot per 

annum for 15 years 

See Annex 3 

Vehicle life expectancy 17 years 

Vehicle annual average 

distance 

62,860km Anticipated average based on 

specific route information from 

First York for year 2019-20 

Provided by 

First 

Diesel replacement 

bus 

Each ex VAT See Annex 4 

12m single 

deck ZEB 

Each ex VAT See Annex 4 

Warranty 

Warranty Length 

Vehicle 

Battery 

Powertrain 

Structural 

More details of warranty are provided in their letter of support and quotation in Annex 4. 

Overall Funding for Proposal 

Business Case EOI 

DfT funding sought £8, £8, 

First York £10, £10, 

CYC None None 

Total cost of the proposal £18, £18, 
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Whole Life Costs 

2022 2023 2024 Total 

Number of Single Deck buses delivered 0 34 10 44 

Number of Double Deck buses delivered 0 0 0 0 

Cost of vehicles for proposed scheme 

Total purchase cost of vehicles £12, 00 £3, 00 £16, 00 

Proposed sources of funding: 

Cost proposed to be covered by the ZEBRA grant £5, 00 £1, .00 £6, .00 
Funding from local government and any other 
public sector funding £0.00 £0.00 £0.00 

Investment from operators (First York) £7, .00 £2,1 .00 £9, .00 

Other HMG Funding £0.00 £0.00 £0.00 

All other private sector contributions £0.00 £0.00 £0.00 

Cost of infrastructure of the proposed scheme 

DNO (Northern PowerGrid) Connection + civils 
for incoming cables (after OFGEM support) 

Civils Work ( ) 

Chargers (Heliox) 

Legal, Design & Management 

Total cost of infrastructure £2, .60 £2, .60 

Proposed sources of funding: 

Cost proposed to be covered by the ZEBRA grant £1, .95 £1, .95 
Funding from local government and any other 
public sector funding £0.00 £0.00 

Investment from operators (First York) £5 .65 £5 .65 

Other HMG Funding £0.00 £0.00 

All other private sector contributions £0.00 £0.00 

Overall Scheme Costs 

Total costs to be covered by the ZEBRA grant £8, .95 

Total investment from operators (First York) £10, 65 

Total Scheme Costs £18, .60 
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Estimated Lifetime Operational and Maintenance Costs 

Item 
Year to 31 March 

2023 2024 2025 2037 2038 

BEV Depreciation 

BEV Maintenance 

Replacement Battery 

Operation 

until 

Charger SLA 

Total 

Notes: 

1. All costs will be borne by First Bus 
2. Depreciation cost of vehicles assumes full year in 2023 with 34 vehicles delivered and balance of 

10 in 2024 
3. Material and Labour costs -
4. Replacement battery included in capital cost 
5. Electricity (fuel) cost uses current prices and assumes BSOG remains 

CYC will be funding the estimated Monitoring and Evaluation costs of £100k over 5 years. 

Changes from the EOI 
There are no changes to the proposed plan to purchase 44 new single deck electric buses 

and upgrade the First York depot with sufficient capacity to charge them. 

However, firm quotes for all the infrastructure costs were not available at the time the EOI was 

submitted, 

Civils cost, generally, have risen in recent months and 

consequently the quote from (see Annex 3) is higher than the estimate. Two mobile chargers 

have been added to the proposal, as described in the Charging Strategy section, so the quote from 

Heliox (see Annex 3) is also greater than the estimate in the EOI. 

In contrast, the updated quote from Northern PowerGrid, the DNO (see Annex 3), is significantly 

lower than their original budget estimate, so that the overall cost of the proposal and amount of 

grant funding requested is a little less than the EOI - down from £18, to £18, 
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Cost Summary 

EOI Business Case 

Buses 

Infrastructure (Depot Upgrade) 

DNO 

Civils (SSE) 

Chargers (Heliox) 

£16,2 

£ 
£1, 

£ 

£16, 

£ 

£1, 

£8 

TOTAL £18, £18,6 

Funding Sources 

EOI Business Case 

DfT funding sought 

First York 
CYC 

£8, 

£10, 
None 

£8, 

£10, 
None 

Total cost of the proposal £18, £18, 

Funding profile 
. The infrastructure, ongoing maintenance and 

extended warranty are being funded by First Bus. 

Funding Profile Streams 
Funding is primarily from the ZEBRA grant and First Bus private investment. 

CYC have agreed to provide a match funding commitment of £200k for tap-off readers to introduce 

a new ticketing scheme alongside the vehicles. 

CYC will also cover the £100k cost of the Monitoring and Evaluation Strategy which is set out in the 

Management Case. 

OFGEM 

OFGEM’s Green Recovery Fund. The fund makes strategic investments

in the electricity network to create new capacity that will significantly reduce the cost of connecting 
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green infrastructure projects. In this case, it will provide support for upgrading grid connections that 

only the DNO can carry out. 

Long Term Financial Viability 
In 2020 First Bus made a commitment to buy no further diesel buses after December 2022 and to 

operate an entirely zero-emission bus fleet by 2035. 

A statement noting that the operator accepts financial responsibility for the project and that cost 

risk increases will not be met by increased further grant is included in First Bus Letter of Support –

see Annex 2. 
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Management Case 
This section sets out the Management Case. 

Deliverability and Governance 
The team structure has been designed to allow CYC and First to work together to introduce the 

new vehicles. It will ensure CYC are responsible for administering the grant from the DfT whilst 

First are responsible for introducing the vehicles themselves. 

Project Team and Governance Structure 

Project team structure showing communication pathways 
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The following table sets out the roles of staff involved in the project: 

Role Description and Interactions 

Senior Responsible Owner (SRO) Dave Atkinson, Head of Programmes and Smart Place at CYC, 

is the SRO. He chairs the CYC Project Board. 

City of York Council Project Board Receives grant payment from DfT and is responsible for the 

overall delivery of the project. Receives updates on project 

progress and facilitates decision making at a joint Council and 

Operator perspective. 

First Bus Project Board First’s management board for the project - receives regular 

project updates to track progress and support decision making. 

Exec level attendees act as an escalation channel if required. 

First Bus Project Manager 

(reports to Decarbonisation 

Delivery Programme Director) 

Overall coordination of deployment, liaising with all work 

stream leads internally and externally to ensure a timeline 

delivery. Compiles and presents update reports to the steering 

boards internally and externally as well as ensuring all Central 

Function teams that impact or are impacted by the deployment 

are engaged. 

Property Project Manager Leads infrastructure delivery. Owns relationships with DNO, 

civils contractors, architects and key suppliers for 

infrastructure delivery. 

Depot Project Lead Coordinates the readiness of the Operating Company to 

accept the vehicles. Works with the PM and Property PM the 

Depot Lead to ensure information is shared to the correct 

colleagues. They will take the lead on ensuring training is 

undertaking by the required staff. 

Head of Fleet Owns relationship with vehicle manufacturer, final approval of 

specification and manages updates to and from manufacturer. 

Head of Procurement (and team) Leads on all aspects of procurement. 

Legal support Drafts and reviews all contracts. 

First Bus Central Functions All pan-business departments are impacted by the deployment 

of new vehicles. These teams include Retail Operations, 

Commercial, IT, Marketing, Business Development and the 

Strategic Change Team. 
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Delivery Experience 
This project will be a beneficiary of knowledge and experience accrued by CYC and First through 

the delivery of York’s two previous electric bus projects for the Park & Ride network.

City of York Council 

In addition to working closely with First on electrification projects, CYC is working with EvoEnergy 

to deliver two new public charging stations (Hyperhubs) with solar canopy arrays and battery 

storage solution in order to support the energy grid during peak hours. A letter of support 

illustrating our close and productive working relationship with EvoEnergy is included in Annex 3. 

The section on Transport Innovation in York provides further examples of successfully delivered 

public transport projects. 

First Bus 

First Bus has experience of deploying battery electric vehicles into service at a number of locations 

in the UK including York, Leeds and Glasgow as well as hydrogen vehicles in Aberdeen. First’s

central support functions work with local and regional business management teams to collate and 

share best practice and learning from each undertaking to improve the next project outcome. 

See Annex 2 for examples of First Bus zero emission deployments around the UK. 

Contract Management 
As are new to manufacturing production vehicles, an enhanced level of contract management 

will be in place throughout the vehicle procurement. Several conditions will be tied to key 

milestones in the bus development timeline. As meets and achieves each milestone 

the contractual conditions will fall away. Failure to meet any conditions will allow First to back out 

and place an order with another OEM, should that course of action be required. 

CYC and First have worked together to successfully bring two fleets of BEVs into service in 2014/15 

and 2220. We will apply the lessons learned for these successful projects to the introduction of the 

new fleet this ZEBRA bid seeks funding for. 

Project Plan 
An outline project plan showing milestones and interdependencies for the delivery of the York 

ZEBRA scheme is shown in Annex 9. 

It follows the Project Lifecycle Methodology of First’s Strategic Programme Office (see Annex 9). 
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Communications and Stakeholder Engagement Strategy 
A full Communications Plan will be developed along with the Marketing Strategy closer to the entry 

into service of the new buses. This will follow on from the proven comms plans used previously in 

York, but particularly for: 

 The city’s better bus area, where a two year marketing campaign took place to promote the 

many improvements to the city’s bus network which were delivered by York’s Better Bus

Area 

 The Quality Bus Partnership’s existing marketing group 

 Ongoing promotion of park and ride in York, something which is managed jointly by CYC 

and First 

 The promotion of the recent Metrodecker fleet, which is referred to in the Commercial 

Case. 

Risk Management 
A complete list of risks associated with the ZEBRA scheme including impacts and mitigation plans is 

summarised in the following table: 

RAG 

Risk Impact 
Action or 

Mitigation Plan 

Likelihood 

(1-3) 

Severity 

(1-3) 
Status 

(1-9) 

Vehicle range Route requires Routes selected on the 

1 
insufficient for full 

day’s operation 

more than 

equivalent number 

basis of their ability to 

be operated by the 
1 3 3 

of diesel vehicles selected BEV 

Vehicle capacity Passengers waiting BEV sized to handle 

2 insufficient for for longer at peak current and anticipated 1 2 2 

passenger levels periods passenger numbers 

3 

A 

1 3 3 

4 2 3 6 
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Power upgrade 

quote from DNO 

expires before 

ZEBRA funding 

allocated 

New quote 

required resulting 

in possible delay 

and higher cost 

Northern PowerGrid 

have agreed to extend 

the existing quote until 

30 March. First will 

assess placing power 

order before ZEBRA 

2 3 6 

funding decision if 

quote cannot be 

extended further. 

First's James St James Street depot The parking plan (see 

depot is space capacity insufficient Annex 2) provides 

constrained and to charge all the space for all current 

6 
BEVs require a 

larger footprint due 

BEVs overnight and planned BEVs. 

Longer term future 
1 2 2 

to charging additions may require 

infrastructure a redesign or 

additional parking 

Power upgrade not Temporary limit on Contractual agreement 

completed in time charging capacity to deliver power 

by DNO upgrade by required 

7 
date once ordered. 

Regular 
1 3 3 

communication to 

monitor risk of 

overrun. 

Chargers not Temporary limit on Contractual agreement 

available or charging capacity to supply charging 

installed on time infrastructure by 

8 
required date once 

ordered. Regular 
1 3 3 

communication to 

monitor risk of 

overrun. 

Driver knowledge Insufficient drivers Driver training plan 

and technique for to operate new developed with 

9 
BEV operation BEVs supplier input, 

incorporating lessons 
1 2 2 

from previous EV 

deployment 

Engineer Insufficient Engineers to be trained 

10 
knowledge on BEV 

maintenance 

engineers to 

maintain new BEVs 

on safe EV 

maintenance and 
1 2 2 

upskilled as required 
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BEV maintenance Higher ongoing First agrees to cover 

11 costs higher than OpEx extra costs 1 2 2 

expected 

Battery life/range Replacement Replacement battery 

12 less than expected battery required available under 1 3 3 

before 8 years warranty 

Vehicle Warranty void First agrees to cover 

13 manufacturer extra costs 1 3 3 

ceases trading 

Change in operator New operator Contract between 

14 
environment does not honour 

commitment to 

CYC and operator 

must be enforced 
1 3 3 

BEVs 

bus reaches 

end of life before 

Replacement 

vehicles required 

First will work with 

manufacturer to 

15 

17 years before 17 years to 

continue operation 

manage vehicle 

longevity. Ultimately 

First will provide 

suitable replacement 

1 2 2 

vehicles 

Monitoring and Evaluation Strategy 
Overview 
We have worked with the Institute of Transport Studies at Leeds University to design a monitoring 

and evaluation strategy, which is presented here. Our core assumptions are that: 

 The M&E Strategy will follow the standard DfT methodology where schemes are evaluated 

at one, three and five years after introduction 

 It will make use of existing data sources in York, supplemented by stated preference/ 

revealed preference attitudinal surveys, collected with the assistance of ITS Leeds. 

 It will be based around the York ZEBRA bid objectives of: 

o To reduce congestion in York by promoting a clean, regular, affordable and 

attractive bus service as alternative to private car use. 

o To improve air quality, particularly within the city centre and main corridor routes. 

o To further decarbonise the bus fleet in York by replacing First York’s remaining

urban diesel buses with electric ones. 

o To work with manufacturers to road test their next generation of electric buses. 

o To build on First York’s existing experience of running and maintaining electric

buses and to share and encourage other operators to electrify their fleets. 

 And the DfT’s ZEBRA bid objectives of:
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o Support the roll-out of the 4,000 Zero Emission Buses that the government 

committed to in Feb 2020 

o Support bus manufacturers in the development of zero emission bus technology 

o Support partnership working between Local Transport Authorities, bus operators, 

and other local stakeholders as set out in the NBS 

o Grow and level up the economy 

o Improve transport for the user 

o Reduce environmental impacts/Air quality 

o Understand better the challenges of introducing zero emission buses and supporting 

infrastructure to inform future government support for ZEBs 

o Support the government’s commitment to decarbonisation and to reduce the 

transport sector's contribution to CO2 emissions 

The relationship between the two objective sets is shown in this bid’s Strategic Case – however, it 

can be seen that there are significant areas of overlap between the two. 

Data Collection 
The M&E strategy will make use of data which is already available, which is extensive in York, 

particularly: 

 The city has an extensive evidence base on bus services in York. Principal amongst this is an 

unbroken set of Transport Focus bus passenger satisfaction surveys, which the York QBP 

has paid to have undertaken every year since 20124. These surveys allow us to track 

passenger perception of vehicle quality and how it changes. This will be particularly crucial 

in allowing a comparison between: 

o The existing bus fleet 

o The bus fleet as supplemented by the Optare Versas and Metrodeckers which 

currently comprise York’s electric fleet

o The new buses which will be introduced if this funding bid is successful 

 Changes to air quality can be monitored using York’s existing network of 233 diffusion tubes

and 9 real time monitoring stations. Data for this monitoring network has been collected 

for over 20 years, giving a very good historic data set for evaluating the project. We will 

also take advantage of the Institute for Transport’s work for DEFRA on air quality

monitoring where ITS are working with 33 authorities to update their air quality plans on 

the basis of monitored outcomes. This will allow us to compare the theoretical changes to 

air quality with what occurs in the city 

 This will be used to assess the differences to air quality on the ground in York (as opposed 

to the theoretical changes posited in this bid). 

 CYC also has access to a range of other indicator data, including a network of counters, 

including traffic counters on roads across the city, pedestrian footfall counters in the 

pedestrianised area of the city centre and cycle counters on the key cycling routes in the 

city. This data can be called on as required (for example, to see if any changes in bus 

4 Surveys were not undertaken in 2020 or 2021 because of the covid pandemic, but CYC is represented in the 

group advising Transport Focus about how the surveys may return in 2022. 
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patronage levels are coincident with changes in the use of other modes – we are particularly 

keen to target reduced car use with this intervention). 

 ITS Leeds have suggested that the project devises stated/ recommended preference 

experiments to define transfer to the new vehicles and identify how customers react to the 

new generation vehicles, the relative weights they give to the new vehicles’ attributes and 

the overall weight given to the new buses in comparison to alternatives such as a 

continuation of the existing fleet, modern diesel powered buses and the first generation 

electrics in use on park and ride.  We will repeat this survey work to assess how passenger 

appreciation of the new buses decays over time (or holds up). 

 The project will have full access to the telematics capabilities of the buses. The remote 

diagnostics and telematics equipment in use across the First York electric fleet, will allow 

real time monitoring of a range of operational data including (but not limited to) energy 

consumption and recuperation, speed, mileage. 

 Fuel consumption monitoring will be conducted for the current fleet and drivers operating 

all of the routes to be switched. This will be set against the topography and route 

characteristics of the services. High resolution battery data will be collected following 

introduction of the electric buses to understand how electricity consumption varies under 

different route, loading and driver combinations. This will also tie in to analysis of battery 

performance, charge times and degradation across the year in order to provide real-world 

data for manufacturers and operators across a range of operating conditions. The detailed 

evaluation will also enable a full scale evaluation of CO2 benefits and indicate how these 

could be optimised. 

 The QBP will provide a more informal framework for collecting information and 

observations on operating electric buses from bus operators and drivers and promote roll 

out across other operators in York. A key output of the monitoring and evaluation strategy 

for this project will be a lessons learned statement which will be applied as CYC moves 

forward to electrify more of its bus network – particularly involving smaller operators who 

will have fewer resources to market test electric buses before adoption. We see an 

important output of this project to be a cascade of knowledge on day to day use of electric 

buses from First to York’s other operators.

 We will also study the extent to which adoption of electric buses on some routes in York 

acts as a spur to their adoption across the city on other routes/ by other operators. 

 We will work with the existing passenger groups, such as York Bus Forum, to explore 

attitudinal changes which result from adoption of electric buses. We will work with hard to 

reach groups in York to assess the impact of the new buses on deprived areas of the city, 

and in particular whether the vehicle upgrades requested in this bid act as a catalyst to 

encourage people to access new employment and training. 

 We will work with the developers of new housing in York to assess how the new buses are 

helping them achieve the ambitious target mode shares to bus for their new developments5. 

5 NB: This will be in year 5 only – to give time for the developments to be sufficiently built out to see 

behaviour change in response to the new vehicles. 
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The Gantt chart below outlines the M&E strategy against the 5 year monitoring period for the 

scheme. 

Item Year 1 Year 2 Year 3 Year 4 Year 5 

Transport Focus surveys 

AQ Monitoring 

Modal Use indicators 

Bus Telematics data/carbon 

SP/RP 

QBP Research 

Users and hard to reach 

Developers 

Report produced 

Funding 
CYC has identified a £100,000 M&E budget for this work (over 5 years). This is for work specifically 

required for the ZEBRA bid and does not include previously committed workstreams such as the 

Transport Focus surveys, AQ data collection and general transport data collection. Bus telematics 

data will be provided free of charge by First. Of the £100,000: 

 £70,000 relates to the SP/RP work undertaken by ITS 

 £30,000 relates to the production of the M&E reports in years 1, 3 and 5. 

Working with ITS Leeds brings the potential for significant additional research work through Masters 

and PhD assignments. We would look to identify/discuss these through the year 1 and 3 monitoring 

reports – should they identify research/knowledge gaps. There is also potential for further M&E 

after year 5 should it be identified as a useful thing to do (for example to monitor the performance 

of the vehicles or batteries beyond 5 years). 

ITS/DecarboN8 
Through the DecarboN8 partnership the project will benefit from transport, economics, engineering 

and public health evaluation expertise. (See Annex 3 for a letter of support from DecarboN8.) 
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Equality Impact Assessment 
City of York Council has an established equalities impact assessment methodology. A report for the 

ZEBRA scheme following this methodology is attached in Annex 10. 
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List of Annexes: 

1. Defined area included in the ZEBRA Scheme 

2. First York Support & Commitment 

3. Power Distribution and Technical Stakeholders 

4. Bus Information 

5. Complementary Measures in York 

6. Letters of Support from other Stakeholders 

7. York Air Quality Management Area (AQMA) 

8. CYC Legal Response to Procurement, Subsidy Control and Compliance 

9. Project Delivery Plan & Methodology 

10. Equality Impact Assessment 
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Annex 1: Defined area included in the ZEBRA Scheme 

The defined area covered by this bid is the York contiguous built up area. This comprises the whole 

built up area of York city, within the A64 and A1237 outer ring roads, plus the large villages of 

Skelton, Wigginton, Haxby, Strensall, Dunnington, Bishopthorpe, Copmanthorpe and Poppleton. 

The six existing Park & Ride sites that serve the city centre are also shown. 
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Annex 2: First York Support & Commitment 

Letter of Support and Commitment 
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REGO Energy Label 
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First Bus Low Emissions Vehicles Deployments 

Proposed Parking Plan – upgraded depot with additional chargers 
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Annex 3: Power Distribution and Technical Stakeholders 

Northern Power Grid - Quote for electricity connection upgrade at First’s York Depot

Northern Power Grid - Quote Extension Confirmation Letter 
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OFGEM – Green Recovery Fund Confirmation Email 

– Quote for civils work for depot upgrade 

Heliox – Quote for supply and maintenance of chargers for depot 
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   Heliox – Charger Specification 
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Green Jam Energy Consultants – Letter of Support 
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EvoEnergy - Letter of support from the installers of York’s “Hyperhub” public charging stations 
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DecarboN8 Research Network - Letter of support from CYC’s partner in M&E 
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Annex 4: Bus Information 

Electric and Diesel Single Deck Quotes 
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       Annex 5: Extract from York’s BSIP describing Complementary Measures 
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Annex 6: Letters of Support from other stakeholders 
York’s ZEBRA bid is also supported by a wide range of local business, social, educational and 
environmental organisations including: 

Business 

York & North Yorkshire Chamber of Commerce 

York & North Yorkshire Local Enterprise Partnership (LEP) 

Make It York 

Social 

York Older People’s Assembly

York Bus Forum 

Education 

York College 

Environment 

York Civic Trust 
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Annex 7: York Air Quality Management Area (AQMA) 
York is subject to two active AQMAs focussed around the city centre ring road and Fulford village 

Main Street to the south: 

http://jorair.co.uk/air-quality-in-york/aqmas/ 

P
ag

e
 8

8
 

http://jorair.co.uk/air-quality-in-york/aqmas


 
 

 

  
 

 

      

 

Annex 8: CYC Legal Response to Procurement, Subsidy Control and 

Compliance 
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Annex 9: Project Delivery Plan & Methodology 

First Project Delivery Methodology 

York ZEBRA EV Deployment Project Plan 
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Annex 10: Equality Impact Assessment 
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