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3 MARCH 2022  
 

 
ULTRA LOW EMISSION VEHICLES (ULEV) UPDATE 
 
REPORT OF CARDIFF CAPITAL REGION DIRECTOR  
 
AGENDA ITEM 5 
 

 
 
Reason for Report 
 
1. To update Members on the progress made to date on delivering the 2021/22 

ULEV programme, funded by Welsh Government’s ULEV Transformation Fund 
to help deliver ULEV infrastructure and provide incentives for early take up of 
ULEVs.  

 
2. To ask Members to note the progress made. 

 
3. To reiterate the importance of a regional approach to delivering ULEV initiatives, 

to ensure a regional solution for managing charging infrastructure and delivering 
incentives to assist WG in their decarbonisation of transport programmes.  

 
Background 
 
4. In March 2021, WG awarded Merthyr Tydfil County Borough Council up to 

£4,814,095 in response to a regional bid submitted to deliver schemes within the 
ULEV Transformation proposal identified through the RTA. This is a one-year 
investment fund and all funding needs to be utilised by 31st March 2022. 

 
5. The funding being made available is to assist the Welsh Government transform 

the network to ULEV and help them reach their targets of zero emissions from 
buses and taxis by 2028. The Grant award specifically states that the purpose of 
the funding is for the following: 

 

Taxi ULEV 
Infrastructure 

Rapid chargers for taxis to include 
grid reinforcement costs, project 
management, research, strategy and 
planning of the installation, health 
and safety and auditing 
 
Operational costs 

£1,250,000 
 
 
 
 
 
£573,594 
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Public Use ULEV 
Infrastructure 

ULEV Infrastructure for on-street / 
car parks / transport hubs (minimum 
159 sites) 

£2,870,501 

ULEV Delivery 
Partner 

To assist with the delivery of the 
programme. 

£50k 

EV Roadshow with 
Drive and Ride 
Opportunities 

10 Trade engagement event 
including ride and drives and 
newsletters 

£70k 

  
6. Merthyr Tydfil County Borough Council is the lead authority and is managing the 

ULEV Transformation Fund element with the RTA providing leadership and 
overall management of the project.  

 
7. Merthyr Tydfil County Borough Council is responsible for reporting quarterly to 

WG on the LTF spend.   
 

Progress to Date 
 
8. WSP Consultancy was contracted to deliver the ULEV project which has been 

funded by the grant. The work carried out to date includes: 
 
• ULEV – Provision of Taxi Infrastructure  

34 chargers at 31 sites were identified by the Local Authorities and form the 
basis of a tender awarded to SWARCO on 2nd February 2021. The project is 
in its final stages of delivery and all sites are expected to be operational by 
the end of the financial year. The award of contract also included a 
Concession agreement with SWARCO to maintain and manage the chargers 
for 5 years with an additional 1+1+1 option. A return on investment has been 
agreed under a profit share that increases over the period of the contract. 
 

• ULEV – Provision of Taxis for ‘Try Before You Buy Scheme’ - 3 Year 
Pilot Project 
WG has funded the purchase of 44 wheelchair-accessible 100% electric 
vehicles to operate a try before you buy scheme over the next 3 years. Days 
Rental has been awarded a contract to manage the trial and the first taxis 
went into operation in December 2021. Early monitoring has shown that there 
is a good take up of the trial with 19 of the 44 vehicles operational on day 
one. As some charging infrastructure is not yet operational, some LAs took a 
decision to wait until the new year to operate the scheme. Early responses 
from the trial indicate that charging infrastructure and range are still an issue, 
but as more charging infrastructure becomes operational, it is expected that 
there will be more confidence in the vehicles going forward. Furthermore, it 
has identified that there is a need to offer training to drivers to maximise the 
range of the vehicles. There have been some positive responses from the 
public using the vehicles, and a mixed to response as to whether drivers 
would invest in EVs in the future. However, the feedback is only from month 
one of the trial, and it will be crucial to learn from the responses received and 
identify and resolve any issues and address concerns going forward. 
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A further report will be brought to this meeting after the trial has been in 
operation for a 6-month period, when it is anticipated that a more detailed 
assessment can be considered. 
 
Cardiff Council are currently operating a Lease Hire Scheme as part of a 
second trial, and operated by Days Rental, which could potentially expand to 
the Region longer term, to offer taxi drivers a next step to transition following 
on from the taxi trial scheme. This will be subject to the results of both trials 
and assessing the benefits and the likelihood of such a scheme being 
beneficial to a permanent transition. 

 
•  ULEV – Provision of Public Use Charging Infrastructure 

159 sites have now been identified and funded throughout the region, with a 
further circa 500 sites being identified for a future phase. A contract has been 
awarded to Connected Kerb to deliver the charging infrastructure over the 
next 7 months, and a concession arrangement has also been taken forward 
with Connected Kerb to manage the operation of the chargers. The 
concession agreement is for a period of 5 years with an option to extend +3, 
+2, so potentially a total of 10 years. Any further infrastructure can be 
delivered through this concession. As the timescale to deliver this programme 
exceeds the funding window from WG, the City Deal funding approved by 
Regional Cabinet on 18th February 2021 to match fund such programmes, 
will be utilised once the grant has been maximised.  
 
The UK Gov is currently asking for bid submissions to enhance the delivery 
of on-street and work place parking and is offering to fund up to 75% of each 
charger. The WG is currently considering a path to match fund this 
programme. Therefore, a bid is currently being prepared to deliver a regional 
programme and the deadline for submission is 31st March 2022. The bid, 
once prepared, will be brought to a future meeting of this Board. 

 
•  ULEV – Car Club 
 The benefits of a ULEV Car Club include objectives to: 
 

• reduce CO2 emissions; 

• reduce the need for second cars within families; 

• transition to ULEV vehicles and give the public the opportunity to trial 
ULEVs; 

• encourage more public transport use and use ULEVs for part of the 
journey; and 

• ensure affordable transport is accessible to all users. 
 

Work has been ongoing to set up a regional car club to meet the objectives 
identified and a procurement exercise is currently being prepared with the 
intention of going to the market mid-March. Any car club provider would be 
expected to be ACOMO accredited, which is the highest accreditation currently 
available within the market to ensure the highest standards are met. 
 
There are multiple options for the delivery of a scheme, and once the results of 
the tenders are known, a further update report will be brought to this Board. 
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• Decarbonisation of School Transport Study 
In Summer 2021, Cenex was commissioned to investigate the contracted 
school bus fleet within the Region and to identify any opportunities to 
decarbonise the fleet and to make recommendations to transition the 
dedicated school transport fleet going forward. The draft Report can be seen 
at appendix 1. The findings in the report conclude that the low daily mileages 
observed results in a challenging business case, economically, for zero 
emission vehicles, with all options assessed presenting significantly higher 
costs than their diesel counterparts. The final recommendations are below: 

 
1. Set long-term targets for decarbonising contracted school transport 

services - WG has set targets for the most polluting 50% of service 
buses to be replaced by a ZE bus fleet by 2028, and the remaining 50% 
of the service bus fleet to be ZE by 2035. As this specifies service buses, 
contracted school transport vehicles are not in scope. Therefore, apart 
from the overall net zero goal of 2050, there is no target set which 
specifically covers contracted school services. Setting a date will help 
guide policymaking, support the case for securing funding, and give the 
private sector a clear long-term policy signal. The timing of any target 
must balance the desire to be ambitious, with what is practical and viable. 

 
2. Ensure timescales for decarbonisation reflect technology maturity, 

cost performance, and vehicle availability - The roadmaps in the 
report highlight that BEVs are a medium to high maturity technology, and 
the analysis of the current fleet in the CCR showed that BEVs can easily 
complete the required journeys. However, there is no economic case for 
deploying BEVs on school transport journeys, because of the low 
mileages covered and the age and low value of the incumbent vehicles. 
Repower is currently expensive and relatively unproven, and a scheme 
which relies on significant supply of used vehicles is risky because of low 
sales volumes for new vehicles and increases in on-fleet durations for 
new vehicles. Therefore, it is important that any targets set for introducing 
BEVs, and the timing for securing funding to invest in decarbonisation, 
are realistic and reflect this context. 

 
The report shows that there is unlikely to be a significant used BEV 
market until the 2030s, and we there is no confidence that costs for 
repower will decrease significantly in the near term. Therefore, it is 
recommended that targets for school transport align with the UK 
government target of 2040 for ending the sale of diesel HGVs (over 
26 tonnes GVW). This is sufficient to meet the 2050 net zero target, even 
allowing for some slippage, and allows resources to be prioritised to 
decarbonising vehicle types which make a much greater contribution to 
carbon emissions, particularly passenger cars. An earlier target is not 
recommended for smaller vehicles such as minibuses, as this may lead 
to operators using larger vehicles with poor utilisation rates. 
 

3. Implement measures to make the fleet repower-ready and Euro VI 
compliant - Based on analysis of vehicles operating in one authority, the 
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fleet in the CCR is likely to comprise large numbers of old vehicles. In 
that borough, 90% of the fleet is more than eight years old. From 
conversations with repower providers, it is suggested that eight years is 
an approximate age limit for repowering a BEV drivetrain, due to the poor 
mechanical condition of many vehicles of that vintage. If this is selected 
as the most viable solution, and assuming the age profile of the fleet 
remains roughly constant, most of the fleet would therefore not be 
suitable for repower. The recommendation is to introduce a maximum 
age limit of eight years for any vehicle operating on contracted school 
transport services. This should be introduced in a phased approach, with 
a view to making the fleet ‘repower ready’ by 2030. While this will 
increase costs for operators, it will at least do so gradually. Introducing 
this age limit will also mean that all vehicles operating in the CCR meet 
the latest Euro VI pollutant standards, which will significantly reduce 
pollutant (NOx and PM) emissions. Other co-benefits will include 
improved passenger comfort and safety benefits, as modern vehicles 
have more advanced safety technology installed. 

 
4. Test retrofit technologies - In the near-term, pilot studies can be 

undertaken to test retrofit solutions. This would require funding support 
from either WG or the CCR RTA. Trials should aim to refine an 
understanding of the viability and costs of retrofit for different vehicle 
types, and real-world performance in terms of reliability, energy 
consumption, and running costs. 

 
5. Seek reliable funding to support investment in decarbonisation - All 

strategies to decarbonise the school transport fleet will increase costs for 
operators, and these costs are likely to be passed through to the public 
sector via the tendering process. The RTA, working with WG and the 10 
LAs, will need to secure funding to support this cost increase. Initially, 
this may be needed to fund trials of BEVs by coach operators, and to 
install charging infrastructure. Subsequently, funding may be needed by 
the LAs to over the additional cost of letting school transport contracts. 

 
6. Engage with stakeholders to support the implementation of any 

measures - The CCR should facilitate dialogue with and between key 
stakeholders who will be involved in decarbonisation of school transport 
services: WG, LAs, fleet operators, and technology suppliers such as 
repower providers. This could be undertaken via a working group to 
provide structured engagement and collaboration between stakeholders. 
However, bearing in mind the timescales discussed above, this is an 
option to consider in the medium to long term.  

 
In the short-term, further engagement with the supply chain will be useful 
to stay abreast of developments in technology maturity and reductions in 
cost. In addition, we suggest engaging with regional bus and coach 
operators who are purchasing new BEVs, to understand how long these 
vehicles are likely to stay on fleet, and therefore when they will be 
available on the used vehicle market. Funding bodies such as the UK 
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Infrastructure Bank need to be engaged, to understand the conditions 
necessary for them to invest in zero emission vehicles and infrastructure. 

 
7. Improve coordination of activity across the CCR - The RTA has a key 

role to play in improving coordination and aligning activity across the 
CCR. Currently there is significant variation between LAs in their use of 
contracted services, relative to other options such as using service bus 
routes. This needs to be reviewed and authorities identified who follow 
best practice in planning school transport supply and demand and 
encouraging other LAs to adopt the same approach. The RTA should 
also work with WG to improve standardisation across Wales. 

 
The second area to address is procurement. Currently each LA in the 
CCR procures school transport services individually, which is inefficient 
for both the commissioning authorities and bidders. Efficiencies need to 
be sought by planning school transport across the region, and then 
issuing region-wide tenders. Aggregating procurement would support 
efficient planning and tendering of routes across the region and should 
also reduce vehicle and infrastructure costs. 

 
Ultimately, procurement will need to move away from the current 100% 
price model and introduce a quality score or pass/fail standards. In the 
short to medium term this will be needed to introduce the proposed age 
limit, and in the longer term to mandate use of ZE vehicles. Aggregating 
procurement for the CCR will make it easier to ensure that consistent 
standards are introduced across the region.  

 
8. Reduce demand for contracted school transport services - There is 

significant variation across the CCR in the proportion of pupils in each 
authority who travel to school on contracted services, compared to other 
options such as use of public service buses. In some cases, variation is 
a result of geography and demographics; it is much easier for pupils to 
use public service buses in urban areas and for shorter journeys, than for 
longer journeys from or within more rural parts of the region. There is 
scope to reduce demand for contracted services in the CCR. This could 
be achieved by the following options: 

 
Investing in public bus services (additional routes and more frequent 
services) and increase the use of these services for school transport, 
particularly for older pupils. The cost of the necessary investment should 
be considered in the context of the significant costs for ZE vehicles 
discussed in this report. 
 
Facilitate modal shift to active travel through investment in walking and 
cycling infrastructure, segregated lanes and road safety measures, and 
education and outreach via schools.  
Review school start/end times to tackle the issue of poor vehicle 
utilisation – buses may be able to service more than one school if start 
times are staggered. 
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Optimise the remaining contracted services to reduce vehicle numbers, 
vehicle size, stem mileage, and route mileage. 
 
These measures will be increasingly important to cope with changes such 
as increasing sizes of school catchment areas, which places a growing 
pressure on transport services.  

 
9. Consider impacts on SMEs - many of the companies providing school 

transport services are SMEs which are less well able than larger 
operators to afford the capital cost of zero emission vehicles, and to take 
the risk of investing in a zero-emission vehicle to try and win future 
contracts. The transition to zero emission services may put some of these 
smaller businesses at risk and could lead to consolidation of the market 
by larger operators. While this may potentially be efficient, the RTA and 
the local authorities should consider whether this is a desirable outcome. 
We suggest ensuring that the transition to zero emission services is fair 
for all operators and that SMEs are given specific support to help with the 
cost of this transition. 

 
Cenex has commended the RTA for its foresight in commissioning this 
research, which means it is well placed to lead when the timing is right. 
 
Decarbonising school transport has not been considered with any 
significance by local authorities, WG or the UK Government. At the UK 
level, there is a risk that responsibility may fall between the Department 
for Transport (DfT) and the Department of Education (DoE). 
Decarbonisation will not be led proactively by the private sector, as 
vehicle manufacturers respond to legislation, and operators respond to 
legislation and procurement requirements. 

 

9. An update on further progress will be brought to the next meeting of this Board.  
 

Local Member Consultation (where appropriate)  
 

10. All Members would have been consulted through their local mechanisms for local 
project approval and support. This report is part of a series of updates on 
programme activity, whereby regional engagement will take place. 

 
Reason for Recommendations 
 
11. To offer Members an update on the progress of the delivery of the Programme 

where WG’s ULEV Transformation Fund is being utilised in this financial year. 
 
12. To advise Members on the progress made on the various elements within the 

decarbonisation of transport programme. 
 

Financial Implications  
 

13. This report identifies the progress made for various ULEV initiatives which will all 
have financial implications.  It is essential that any expenditure incurred is in 
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accordance with any grant terms and conditions or subject to approval from the 
Wider Investment Fund (WIF) where any future business cases and reports are 
approved.     

 
14. A sum of £3 million has been allocated by CCR as part of the WIF to support the 

match funding of grant bids e.g., to WG. The report identifies that the CR funding 
will be utilised once the WG grant has been maximised.   

 
15. Where possible opportunities for other public and private sector investment 

should be considered in delivering the ULEV strategy. The terms and conditions 
of such support and financial mechanisms will need to be reviewed prior to 
acceptance including and ensuring the form of contracts in respect to delivering 
the objectives do not have adverse financial implications such as VAT. 

 
16. The report updates on the Grant award to support ULEV schemes bid for and 

approved by WG for 2021/22. It should be noted that the current terms indicate 
that the grant will need to be claimed by 31 March 2022. Close monitoring should 
take place as to the likelihood of this, with early discussions with WG as to 
mitigations, prior to entering into contracts for delivery.  

 
17. The report also identifies that a bid is currently being prepared for the delivery of 

a regional programme with further detail to be presented at a future meeting.   
 

18. Where further consultancy work is proposed to be undertaken on a regional basis, 
this should be done so in accordance with procurements processes. The financial 
and public subsidy implications of such strategies e.g., in respect to school 
transport and public bus network will need to be considered as part of separate 
reports. 

 
Legal Implications  
 
19. There are no other legal implications for this report. 
 
Well-being of Future Generations (Wales) Act 2015 
 
20. In developing the Plan and in considering its endorsement regard should be had, 

amongst other matters, to: 
 

1. the Welsh Language (Wales) Measure 2011 and the Welsh Language 
Standards; 
 

2. public sector duties under the Equalities Act 2010 (including specific Welsh 
public sector duties). Pursuant to these legal duties Councils must in making 
decisions have due regard to the need to (1) eliminate unlawful 
discrimination, (2) advance equality of opportunity and (3) foster good 
relations on the basis of protected characteristics. Protected characteristics 
are: a. age; b. gender reassignment; c. sex; d. race – including ethnic or 
national origin, colour or nationality; e. disability; f. pregnancy and maternity; 
g. marriage and civil partnership; h. sexual orientation; I. religion or belief – 
including lack of belief, and; 
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3. the Well-being of Future Generations (Wales) Act 2015. The Well-being of 

Future Generations (Wales) Act 2015 (‘the Act’) is about improving the social, 
economic, environmental and cultural well-being of Wales.  The Act places a 
‘well-being duty’ on public bodies aimed at achieving 7 national well-being 
goals for Wales - a Wales that is prosperous, resilient, healthier, more equal, 
has cohesive communities, a vibrant culture and thriving Welsh language and 
is globally responsible.  In discharging their respective duties under the Act, 
each public body listed in the Act (which includes the Councils comprising the 
CCRCD) must set and published wellbeing objectives.  These objectives will 
show how each public body will work to achieve the vision for Wales set out 
in the national wellbeing goals.  When exercising its functions, the CCRTA 
should consider how the proposed decision will contribute towards meeting 
the wellbeing objectives set by each Council and in so doing achieve the 
national wellbeing goals. The wellbeing duty also requires the Councils to act 
in accordance with a ‘sustainable development principle’.  This principle 
requires the Councils to act in a way which seeks to ensure that the needs of 
the present are met without compromising the ability of future generations to 
meet their own needs.   
 

21. Put simply, this means that CCRTA must take account of the impact of their 
decisions on people living their lives in Wales in the future.  In doing so, CCRTA 
must: 

 

• look to the long term; 

• focus on prevention by understanding the root causes of problems; 

• deliver an integrated approach to achieving the 7 national well-being 
goals;  

• work in collaboration with others to find shared sustainable solutions; 

• involve people from all sections of the community in the decisions which 
affect them. 

 
22. CCRTA must be satisfied that the proposed decision accords with the principles 

above. To assist CCRTA to consider the duties under the Act in respect of the 
decision sought, an assessment has been undertaken, which is attached at 
Appendix 2. 

 
Equality Act 2010 

 
23. In considering this matter, regard should be had, amongst other matters, to the 

Councils’ duties under the Equality Act 2010.  Pursuant to these legal duties the 
CCRTA must in making decisions have due regard to the need to (1) eliminate 
unlawful discrimination (2) advance equality of opportunity and (3) foster good 
relations on the basis of protected characteristics. Protected characteristics are: 

 

• age;                 

• gender reassignment;             

• sex;  

• race – including ethnic or national origin, colour or nationality; 

• disability; 



Page 10 of 10 

• pregnancy and maternity; 

• marriage and civil partnership; 

• sexual orientation; 

• religion or belief – including lack of belief. 
 

RECOMMENDATIONS 
 
24. It is recommended that CCRTA: 
 

(1) notes the progress made on the ULEV projects to deliver ULEV 
infrastructure to assist with the delivery of the ULEV Transformation as 
identified within this report. 

 
Kellie Beirne 
Director, Cardiff Capital Region  
3 March 2022 
 
Appendix 1 Decarbonisation of School Transport Draft Report 
Appendix 2 Well-being of Future Generations Assessment  
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Executive Summary 

Introduction and Objectives 

Cenex undertook an assessment of zero-emission alternatives to the diesel fleet currently servicing 
school transport in the Cardiff Capital Region (CCR). The objectives were to: 

• Assess zero emission capable technology available for decarbonising school transport. 

• Provide indicative costs for the transition to zero tailpipe emissions. 

• Review examples from other jurisdictions in the UK. 

• Develop recommendations for decarbonising school transport in the CCR. 

The context for this work are the objectives set by Welsh Government for reducing carbon emissions, 
including: 

• A net zero target of 2050 for Wales. The Welsh Government (WG) Transport Strategy1 sets 
an interim target of a 63% reduction by 2030 and an 89% reduction by 2040. 

• The WG Net Zero Wales Carbon Budget 2 (2021-25)2, published in 2021, sets specific 
commitments for decarbonising the bus fleet, with the most polluting 50% of service buses 
will be replaced by a zero tailpipe emission bus fleet by 2028 and the remaining 50% of the 
service bus fleet to be zero emission by 2035. 

Methodology 

Cenex first undertook a baselining exercise, aiming to understand the current fleet size, composition 
and age, number of operators and average mileage. The analysis used data provided by nine out of 
the ten local authorities in the CCR. To understand fleet composition, we grouped vehicles into three 
categories based on their seating capacity: minibuses of 17 or fewer seats, buses between 17 and 
48 seats, and vehicles of 48 seats and over. 

With the baseline scenario established, Cenex estimated the capital and operational costs, 
associated infrastructure costs, and well-to-wheel CO2 emissions of a like-for-like fleet of 
zero-emission vehicles. Cenex performed this analysis for three different zero emission vehicle 
(ZEV) uptake years: 2021, 2025 and 2030. 

Initially, Cenex considered both battery electric vehicles (BEVs) and hydrogen fuel cell electric 
vehicles (FCEVs) as valid alternatives to the current fleet. After a review of mileage requirements, 
which are currently very modest, and the limited market availability and high costs of FCEVs, Cenex 
concluded that FCEVs do not offer greater value than BEVs for school transport services in the 
region. Therefore, our detailed analysis focused on BEVs. 

Cenex analysed four BEV purchase models: purchase of new vehicles, purchase of second-hand 
vehicles, repower of existing diesel buses, and lease of new vehicles. We also considered the 
infrastructure requirements to support a BEV school transport fleet. 

There are currently 804 vehicles servicing school transport, owned by 97 different operators, with 
the average vehicle age in the fleet found to be 15 years. This implied very high CO2 emissions and 
air quality impacts. 

Findings 

Baselining 

The baselining exercise found that: 

• School transport in the CCR is provided by 97 operators with a total fleet of 804 
vehicles. The fleet is split into 256 minibuses (32% of the fleet), 102 buses of 17 to 48 seats 
(13%), and 446 buses of 48 or more seats (55%). 

 

1 https://gov.wales/llwybr-newydd-wales-transport-strategy-2021  

2 https://gov.wales/sites/default/files/publications/2021-10/net-zero-wales-carbon-budget-2-2021-25.pdf  

https://gov.wales/llwybr-newydd-wales-transport-strategy-2021
https://gov.wales/sites/default/files/publications/2021-10/net-zero-wales-carbon-budget-2-2021-25.pdf
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• Based on age profile data available from one local authority, the fleet is very old, with 
an average age of 15 years. Only 0.6% of the fleet is less than six years old, and 60% of the 
fleet is 15 years old or older. 

• Average school transport daily mileages are very modest, at 16 miles per day 
(excluding stem mileage). 

The low daily mileages observed results in a challenging business case, economically, for zero 
emission vehicles, with all options assessed presenting significantly higher costs than their diesel 
counterparts. 

Scenario modelling 

Each of the four BEV uptake models assessed (new vehicle purchase and lease, used vehicle 
purchase, and repower) present advantages and challenges. 

• In the long-term, costs are highest for the lease of a new vehicle, although it has the 
advantage of not requiring upfront capital. 

• Repower of diesel vehicles is the option with the lowest overall cost, but it is limited 
by the age and condition of the vehicle. Most of the fleet operating in the CCR would not be 
suitable for repower. 

• Second-hand purchase costs are expected to drop significantly over the years. 
However, availability on the used market may be limited until at least 2030. 

Funding and finance 

There are several innovative funding models in the market which aim to facilitate investment in zero-
emission vehicle technology by eliminating the need for upfront capital, and outsourcing the risk of 
component degradation, particularly the battery. These models are already in use in the bus sector, 
in which there is a limited but slowly increasing limited number of market players providing BEV and 
infrastructure “as-a-service” models. 

Procurement and governance 

The current procurement model, which is geared towards attracting low cost bids, may be hindering 
the transition towards zero-emission school transport in the region, as it limits operators’ ability to 
invest in zero-emission vehicles and recharging infrastructure. The fragmented approach to 
procurement across different local authorities may make it harder to implement consistent standards 
across the CCR. 

Infrastructure 

We estimated that 277 chargepoints (22 kW) would be needed across all depots in the CCR, at a 
total cost of over £7 million, to convert the school transport fleet to BEVs. A desk-based review of 
capacity data from Western Power Distribution suggests the load from these chargepoints would not 
require substantial connection and capacity upgrade costs. However, if operators were to switch all 
their vehicles to BEVs, additional capacity may be needed. 

Challenges with decarbonisation 

• Vehicle utilisation is low. Many vehicles are only used for school services and 
previous studies have failed to find options for increasing utilisation. This poses a risk for 
making the business case of zero-emission vehicles viable. 

• Risk that BEV prices will remain high. Battery prices are expected to continue falling, 
but this may not reduce vehicle prices if battery capacities continue increasing.  

• Risk of smaller companies going out of business. Manty services are operated by 
SMEs which would be least able to afford BEVs, or to take the risk of acquiring a vehicle in 
advance of securing a contract.  

• UK government funding is not a reliable source. ZEBRA funding has catalysed the 
EV bus market, but it is not consistent and spending in Wales has been low. 
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Recommendations 

1. Set long-term targets for decarbonising contracted school transport services. The WG 
targets for bus decarbonisation do not explicitly include contracted school service vehicles. 
We therefore suggest setting a target date to guide policymaking, support the case for 
securing funding, and give the private sector a clear long-term policy signal.  

2. Ensure timescales for decarbonisation reflect technology maturity, cost performance, 
and vehicle availability. There is no economic case for deploying BEVs on school transport 
journeys, because of the low mileages covered and the age and low value of the incumbent 
vehicles. We suggest aligning targets for school transport with the UK government target of 
2040 for ending the sale of diesel HGVs (over 26 tonnes GVW). This is sufficient to meet the 
2050 net zero target and allows resources to be prioritised to decarbonising other vehicle 
types. 

3. Implement measures to make the fleet repower-ready and Euro VI compliant. Most of 
the fleet in the CCR is too old to be suitable for repower. We recommend introducing a 
maximum age limit of eight years for any vehicle operating on contracted school transport 
services. This should be introduced in a phased approach, with a view to making the fleet 
‘repower ready’ by 2030. Introducing this age limit will also mean that all vehicles operating 
in the CCR meet the latest Euro VI pollutant standards. 

4. Test retrofit technologies. In the near-term, pilot studies can be undertaken to test retrofit 
solutions. Trials should aim to refine an understanding of the viability and costs of retrofit for 
different vehicle types, and real-world performance in terms of reliability, energy 
consumption, and running costs. 

5. Seek reliable funding to support investment in decarbonisation. All strategies to 
decarbonise the school transport fleet will increase costs for operators, and these costs are 
likely to be passed through to the public sector via the tendering process. The CDO, working 
with WG and the 10 LAs, will need to secure funding for BEVs and charging infrastructure.  

6. Engage with stakeholders to support the implementation of any measures, particularly 
WG, LAs, fleet operators, and technology suppliers such as repower providers. Further 
engagement with the supply chain will be useful to stay abreast of developments in 
technology maturity and reductions in cost. We also suggest speaking to funding bodies such 
as the UK Infrastructure Bank, to understand the conditions necessary for them to invest in 
zero emission vehicles and infrastructure. 

7. Improve coordination of activity across the CCR. The CCR City Deal Office can help align 
activity across the CCR. We also recommend reviewing procurement practices, seeking 
efficiencies by planning school transport across the region, and then issuing region-wide 
tenders. Aggregating procurement would support efficient planning and tendering of routes 
across the region and should also reduce vehicle and infrastructure costs. 

8. Reduce demand for contracted school transport services. This could be achieved by 
investing in public bus services and increasing the use of these services for school transport, 
facilitate modal shift to active travel, review school start/end times to tackle the issue of poor 
vehicle utilisation, and optimise the remaining contracted services to reduce vehicle numbers, 
vehicle size, stem mileage, and route mileage. 

9. Consider impacts on SMEs. The transition to zero emission services may put some of these 
smaller businesses at risk, and could lead to consolidation of the market by larger operators. 
We suggest ensuring that the transition to zero emission services is fair for all operators and 
that SMEs are given specific support to help with the cost of this transition. 
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1 Introduction 

1.1 Introduction to Cenex 

This report was produced by Cenex on behalf of the Cardiff Capital Region (CCR) City Deal Office 
(CDO). Cenex was established as the UK’s first Centre of Excellence for Low Carbon and Fuel Cell 
technologies in 2005. Today, Cenex focuses on low emission transport & associated energy 
infrastructure and operates as an independent, not-for-profit research technology organisation and 
consultancy, specialising in the project delivery, innovation support and market development. We 
also organise Cenex-LCV, the UK’s premier low carbon vehicle event, to showcase the latest 
technology and innovation in the industry. 

Our independence ensures impartial, trustworthy advice, and, as a not-for-profit, we are driven by 
the outcomes that are right for you, your industry and your environment, not by the work which pays 
the most or favours one technology. As trusted advisors with expert knowledge, we are the go-to 
source of guidance and support for public and private sector organisations along their transition to a 
zero-carbon future and will always provide you with the insights and solutions that reduce pollution, 
increase efficiency and lower costs. To find out more about us and the work that we do, visit our 
website: www.cenex.co.uk. 

1.2 Introduction to the Project 

1.2.1 The Cardiff Capital Region  

 

Figure 1: The Cardiff Capital Region as shown separated by local authority 

The CCR City Deal is a programme agreed in 2016 between the UK Government, the Welsh 
Government and ten local authorities in South East Wales (illustrated in the map above) to deliver 
regional economic growth through investment, upskilling and improved physical and digital 
infrastructure. The City Deal is funded via the CCR Investment Fund, comprising £500m each from 
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the UK and Welsh governments and at least £120 million over the 20-year duration of the Fund from 
the ten local authorities. The CDO and the local authorities have a vital role to play in improving the 
region’s environmental, social and economic outcomes. This includes developing and implementing 
strategies and policies, influencing key stakeholders, and selective investment of public money. 

1.2.2 Previous Work 

This report is part of a broad effort by the CCR to accelerate the transition to zero emission transport. 
Previous work includes the following: 

• Cenex developed an Ultra Low Emission Vehicles (ULEV) Taxi Strategy for the CCR in 2020, 
providing recommendations for changes to vehicle licensing policy and a package of 
supporting measures and incentives to stimulate the uptake of ULEV taxis. 

• Cenex also published a broader ULEV Strategy for the region in 2021, encompassing other 

vehicle types (private cars and commercial vehicles).  Since the original strategy was 

published, the CCR CDO has made significant progress in supporting the deployment of 

ULEVs, including securing funding for installing chargepoint infrastructure. 

1.2.3 Objectives and Scope 

The objectives of the ‘Decarbonising Contracted School Transport Services’ project were to: 

• Assess zero emission capable technology available for decarbonising school transport, 
including battery electric vehicle (BEV), fuel cell electric vehicle (FCEV) and repower. 

• Provide indicative costs for transitioning the contracted school transport service fleet to zero 
tailpipe emissions via the technologies reviewed. 

• Review examples from other jurisdictions in the UK and globally to understand best practice 
already in place. 

• Develop strategic recommendations for decarbonising school transport including vehicles, 
infrastructure, funding, and stakeholder engagement. 

The project is framed around reducing greenhouse gas (GHG) emissions to zero at the tailpipe, as 
the work is driven by the need for Wales to reach net zero carbon emissions.  

The scope is limited to contracted school transport buses, coaches, and minibuses. Smaller vehicles 
such as taxis which are used for contracted school transport journeys are not in scope, because 
these would be covered by the ULEV Taxi Strategy (2020). Public service buses on which some 
pupils travel to and from school are not in scope because these will be covered by a subsequent 
project looking at the public bus fleet in the CCR. 

The technologies in scope are limited to BEV and FCEV as these are the only technologies which 
are expected to offer a viable zero tailpipe emission solution. Other technologies such as renewable 
biodiesel and biomethane can offer substantial short-term carbon benefits but do not place the fleet 
on a pathway to reach net zero. BEV and FCEV drivetrains are explained in detail in Section 3. 

1.2.4 Purpose and Intended Use  

The strategy should be used by organisations to guide their strategy development and investment 
decisions: 

• The CDO and other regional policymakers can use it to prioritise actions towards certain 
technologies and vehicles based on maturity and their expected contribution to achieving 
environmental objectives. This includes ensuring that the transition to low carbon vehicles is 
encouraged and mandated in line with expected timescales for technology maturity and 
viability. 

• The Welsh Government can use it to inform their internal planning, ensuring that sufficient 

financial support is available to fund the transition to low carbon vehicles. 

• Local authorities can use it to improve their procurement processes, putting standards in 

place at the appropriate time to increase uptake of low carbon technologies. 
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• Coach operators can use it to plan ahead for their fleet and consider the implications for 

their planned vehicle replacement cycles. 

• Organisations in the fleet supply chain, including manufacturers, converters, repower 
suppliers and finance providers, can ensure they are ready to take advantage of growth in 
new parts of the automotive sector. 

1.3 Context 

1.3.1 Policy Context 

In March 2021, Senedd Cymru approved a net zero target of 2050 for Wales. The Welsh Government 
(WG) Transport Strategy3 sets an interim target of a 63% reduction by 2030 and an 89% reduction 
by 2040. The WG Net Zero Wales Carbon Budget 2 (2021-25)4, published in 2021, sets specific 
commitments for decarbonising the bus fleet: 

• The most polluting 50% of service buses will be replaced by a zero tailpipe emission bus fleet 
by 2028. 

• The remaining 50% of the service bus fleet to be zero emission by 2035. 

At this stage, it is unclear how the 50% of the fleet which is ‘most polluting’ will be identified, i.e. 
whether that will be based on tailpipe pollutant emissions (NOx and PM) or on CO2 emissions, in line 
with the decarbonisation objective. As this report will show, virtually all vehicles used for contracted 
school transport services would fall within that first 50%, if they were to be considered in scope. 
However, as they are not used for public service journeys, it is likely that they will not be targeted for 
decarbonisation until at least 2028. 

Local authorities have a statutory duty to provide free transport for all pupils if their nearest suitable 
school is beyond two miles (below the age of 8) or beyond three miles (if aged between 8 and 16) 
from their home. Local authorities also have a duty to promote sustainable transport for school travel. 
The CCR and local authorities will therefore have to balance the requirement to decarbonise the 
fleet against the additional costs that will be incurred. This report will show how any transition to a 
zero emission fleet will increase costs on both a Capex and total cost of ownership (TCO) basis. 

1.3.2 Decarbonisation Challenges 

The greatest challenge with decarbonising school transport is cost: old vehicles are cheap to procure 
and by comparison the investment needed to deploy zero emission (ZE) vehicles will be substantial. 
In addition, the Public Services Vehicle Accessibility Regulations for learner travel place additional 
requirements on vehicles used for home to school transport (primarily requirement for the fitment of 
seat belts)5. This has led to a two-tier fleet emerging, with many dedicated school transport vehicles 
being older vehicles cascaded from public service bus fleets and coach operators. Therefore, the 
cost of transition for the school fleet will be even greater than for passenger service vehicles and 
new coach fleets. Operators will be unable to meet these costs under current procurement 
approaches which reward low cost bids, so funding will primarily need to come from the public sector 
or innovative financing mechanisms. Additional challenges include: 

• Availability of suitable vehicles which can meet operational requirements. As we will discuss 
in this report, the new and second hand market for zero emission minibuses and coaches is 
still in an early stage, with limited availability and high cost. 

• Uncertainty over the potential role of BEV and FCEV buses. There is no clear policy from the 
UK government to direct the heavy duty vehicle (market to a specific technology, constraining 
investment by suppliers and fleets. 

 

3 https://gov.wales/llwybr-newydd-wales-transport-strategy-2021  

4 https://gov.wales/sites/default/files/publications/2021-10/net-zero-wales-carbon-budget-2-2021-25.pdf  

5 While PSVAR applies to dedicated school transport, it also applies to public service buses that carry pupils who are 

charged a fee (not eligible for statutory travel due to distance or not attending their designated school). 

https://gov.wales/llwybr-newydd-wales-transport-strategy-2021
https://gov.wales/sites/default/files/publications/2021-10/net-zero-wales-carbon-budget-2-2021-25.pdf
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• Coaches repowered with extra seats (48+) to fit more pupils for school transport journeys 
may not be suitable for any other use, meaning it is challenging to maximise asset utilisation, 
which is generally seen as crucial to achieving payback from ZE vehicles. 

• The age and condition of many school transport vehicles means repower to a BEV or FCEV 
drivetrain may not be viable. 

These challenges are described in more detail in this report as they emerge from the evidence 
reviewed and data analysed. 

1.4 Report Structure  

The structure of this report is as follows: 

• Section 2 outlines the methodology followed for baselining the current fleet and developing 
scenarios for decarbonisation 

• Section 3 provides overviews of the technologies in scope (BEV and FCEV) accompanied 
by roadmaps showing potential technology pathways in the 2020s 

• Section 4 presents the current fleet baseline, focusing on the vehicles in use, fleet mileage, 
and emissions 

• Section 5 presents the potential zero emission solutions 

• Section 6 presents the scenarios for fleet decarbonisation with indicative costs for each 
option 

• Section 7 presents the required chargepoint infrastructure and grid requirements for the 
future fleet 

• Section 8 discusses the potential emissions benefits from a zero emission fleet 

• Section 9 discusses the key takeaways from the analysis performed 

• Section 10 presents the recommendations to be taken forwards following the project 
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2 Methodology 

2.1 Introduction 

This section of the report sets out the approach adopted to assess the options available to 
decarbonise the school transport fleet in the CCR. The methodology below is split into three areas: 

• Baselining, Assumptions, and Inputs: description of the data collection exercise (key 
inputs, sources of data and assumptions made to cover missing or unavailable data), to 
determine the current vehicle parc composition as well as fleet operations and the resulting 
emissions. 

• Scenario Development: description of the methodology for the decarbonisation scenarios 
modelled, assumptions, and limitations. 

• Stakeholder Engagement and Best Practice Review: stakeholder engagement exercise 
to support the development of the modelling and ensure that the assessment is accurate and 
in line with current industry practice. 

2.2 Baselining, Assumptions, and Inputs 

From the outset of the scoping stage, we identified that the key input into the analysis would be data 
on the fleet servicing school transport in the CCR, as well as the operation of these vehicles. The 
CDO and Cenex agreed that an analysis of all routes in the region from origin to destination would 
not be feasible. Instead, Cenex collected data on typical operations and duty cycles. To provide 
greater detail, input data was classified by local authority and vehicle seating capacity.  

A data collection template was created for circulation across the ten local authorities in the CCR. For 
each of the school transport routes in the local authority the template requested the following 
information: operator, seating capacity, pupil numbers, and annual contracted mileage 

Nine out of ten authorities in the CCR returned a completed form to Cenex, detailing school transport 
commissions serviced by 97 different operators. Whilst this resulted in a high level of confidence on 
the baselining exercise, some datasets did not include contracted mileage data. In such instances, 
Cenex assumed that any unknown mileage would be equal to the average of the available data. 
Given the size of the dataset resulting from combining nine local authorities, Cenex does not 
consider that this assumption will introduce significant error to the assessment. Likewise, data on 
number of pupils was missing from some services. In this case, the average vehicle occupancy 
(number of pupils divided by vehicle seating capacity) was calculated from the available data, and 
multiplied by the seating capacity of the services for which occupancy was missing. 

The above provided a deep understanding of the configuration of the school transport fleet in the 
CCR, allowing for a classification into three vehicle sizes based on their seating capacity: fewer than 
17 seats, 17 to 48 seats, and over 48 seats. The reasons for this categorisation are that vehicles 
with fewer than 17 seats are classified as minibuses for the purposes of driver licensing, and vehicles 
with over 48 seats have usually been retrofitted for school transport, and are therefore unable to 
transport adults. Any reference to vehicle seating capacity (VSC) in the remainder of this report refers 
to this categorisation. The dataset also provided annual contract mileage, which is broken down by 
local authority, operator, and vehicle seating capacity. Annual mileages were converted into daily 
mileages by dividing by 190 school days in a year. 

One limitation of the mileage data received was that it only included school transport, but not stem 
mileage that the operator must incur to provide the school transport service. This is critical, because 
if zero emission vehicles are to recharge or refuel at depot, then the range must cater for the entire 
mileage needed to service the school transport commissions. Moreover, observed “school transport 
only” mileages were modest, suggesting that even relatively low values for stem mileage could have 
a significant impact on range requirements. As stem mileage would, by definition, vary with each of 
the services, CCR and Cenex agreed that obtaining individual values for each service would not be 
achievable and that a sensible stem mileage figure should be sought through engagement with the 
largest operators. This consultation concluded that stem mileage represents a 116% increase on 
contracted school transport mileage. 
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Once the number of vehicles and the composition of the fleet by VSC was known, an estimate of 
current CO2 emissions was produced. For each VSC, an average mileage per gallon was multiplied 
by the total annual mileage to result in tons of CO2 exhaust, as per the formula below: 

𝐶𝑂2 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 (𝑘𝑔) = 𝑚𝑖𝑙𝑒𝑠 ×  
𝑔𝑎𝑙𝑙𝑜𝑛

𝑚𝑖𝑙𝑒
 ×  

𝑙𝑖𝑡𝑟𝑒

𝑔𝑎𝑙𝑙𝑜𝑛
 ×  

𝑘𝑔 𝐶𝑂2

𝑙𝑖𝑡𝑟𝑒
 

Table 1 below shows the average mileage per gallon6 for each VSC. 

Table 1: Average mileage per gallon by Vehicle Seating Capacity (VSC) 

VSC Mileage per Gallon 

<17 19.9 

17-48 12.7 

>48 8.4 

 

Finally, an age profile of the school transport fleet was estimated. Although most local authorities did 
not have access to vehicle age data, one authority was able to provide vehicle registrations. Cenex 
then utilised the online MOT history check service, which provides the date of vehicle registration. 
Due to its size, Cenex considers that the fleet servicing this authority would be reasonably 
representative of the entire CCR. 

2.3 Scenario Development 

Once the baseline scenario was defined, we developed a simple zero-emission technology 
assessment model. The first application of the model determined the suitability of BEV and FCEV 
technology based on the mileage range requirements. As will be explained in Section 3 of this report, 
FCEVs have higher capital and operational costs than BEVs. Likewise, their availability in the UK 
market is limited as of 202. Therefore, FCEVs are only recommended if a BEV equivalent could not 
cater for the required mileage on a single charge. Threshold mileage ranges to recommend FCEV 
over BEV are defined in Table 2Error! Reference source not found. below from the average ranges 
of current vehicles on the market (detailed in Section 3.3). 

Table 2: Mileage thresholds to recommend hydrogen fuel cell over battery electric vehicles 

VSC Mileage Threshold (miles) 

<17 None: only battery electric is recommended 

17-48 195 

>48 180 

 

A review of estimated daily mileages for all services in the datasets provided by the local authorities, 
including an uplift to account for stem mileage as described in section 2.2, resulted in no FCEV 
buses being recommended based on the above criteria. Therefore, only options for BEV uptake were 
assessed. 

Four battery electric bus models were taken forward, as follows: 

• Purchase of new vehicle 

• Second-hand purchase 

• Repower of a diesel bus, to convert it into a BEV 

• Lease of new vehicle 

All four scenarios were assessed based on data and assumptions for three years: 2021, 2025 and 
2030. Each model is therefore a snapshot in time, rather than undertaking a more complex modelling 
exercise to profile costs over a vehicle lifecycle. While this does of course mean there are error bars 

 

6 www.zemo.org.uk 
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around the absolute figures produced, the purpose is to compare the different options and we are 
confident that the outputs are useful on that basis. 

2.4 Daily mileage requirements 

Daily mileage requirements were estimated by using baseline data on current mileage, and then 
adding a factor for stem mileage, plus uplift factors for cold weather (15%) and gradient (10%). This 
results in daily mileage requirements for each service, which are needed for the following: 

• Comparison against the threshold specified in Table 2Error! Reference source not found. 
to determine whether a BEV is a viable solution or a greater investment on an FCEV is 
justified. As noted above, the low mileages resulted in BEVs being appropriate for all school 
transport services. 

• Estimating energy consumption, to quantify emissions benefits and assess charging 
infrastructure needs. These are described in detail below. 

• Battery capacity needed to offset the effects of degradation over time7. 

Once the number of vehicles, their typology and their battery and energy needs were identified, we 
were able to estimate capital and operational costs, as well as well-to-wheel emissions. This is set 
out below. 

2.4.1 Costs 

In estimating costs for the different options, Cenex restricted its analysis to funding costs (capital or 
lease) and energy. We excluded other operational items (such as maintenance, insurance, and 
taxes) due to the uncertainty over future costs for these elements. In this report we therefore focus 
on upfront costs, lifecycle funding costs, and lifecycle funding plus energy costs, and do not claim to 
have undertaken a TCO analysis. Details of our cost assumptions are in Appendix A. 

2.4.2 Emissions 

Although electric vehicles have zero tailpipe emissions, CO2 emissions resulting from the production 
of electricity must be considered. As the UK’s grid is increasingly supplied by renewable sources 
over the years, emissions emerging from generating a unit of electricity will gradually reduce. This is 
reflected in Figure 2 below8. As the graph shows, the carbon intensity of the grid drops over time9. 

To estimate well-to-wheel (WTW) emissions from a BEV fleet, estimated mileage requirements 
(inclusive of stem) were converted to electricity by multiplying by the energy consumption of the 
different vehicle types. Energy consumption for electric buses were shown in Table 15. These energy 
requirements were then multiplied by the emission factors in Figure 2. As the 8-year assessment 
was carried out for three different uptake years (2021, 2025 and 2030), the carbon intensity of the 
grid, and consequently the expected emissions, will reduce over time. 

 

 

7 Regarding the third bullet point above, although vehicle energy consumption and real mileage requirements remain the 

same throughout the 8-year period assessed, electric batteries experience a degradation over time which results in a loss 
of range. Therefore, battery needs at the time of purchase must account for an additional mileage to be gradually lost over 
the 8-year operational period, in such way that, after this degradation period, the battery still caters for the true mileage 
needed. Cenex estimate that batteries would experience a 15% capacity reduction over 8 years, based on current 
manufacturer warranties on new batteries. 

8 UK Government – Treasury’s Green Book (Supplementary guidance) 

9 The greater carbon intensity observed in 2024 is due to a short-term reduction in nuclear generation. The UK currently 

operates eight nuclear power stations of which four are due to come offline in 2023 and 2024. This nuclear generation will 
not be replaced until 2025 and 2026. The drop in low emission nuclear generation is met by natural gas and electricity 
imports thereby increasing grid emissions intensity in the short term. 
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Figure 2: Forecast grid intensity in the United Kingdom 

 

2.4.3 Infrastructure 

Cenex undertook a desk-based assessment of the charging infrastructure that may be required at 
each depot. We made the following assumptions: 

• All chargers installed have a rating of 22 kW. This is deemed sufficient to recharge 
the vehicles overnight given the limited required range. 

• Charging is performed between 7pm and 5am, the estimated downtime of vehicles 
used for servicing school transport only. 

• Hardware and installation costs per chargepoint are constant, regardless of the 
number of bays per depot. This assessment does not consider any potential discounts for 
the installation of multiple chargers in a single location. 

• Although the recharging infrastructure could be optimised by using a single bay to 
charge more than one vehicle on the same night, no such considerations have been 
incorporated to the study. Cenex have assumed that all vehicles at depot would be charging 
simultaneously. This results in a worst-case scenario which maximises the number of 
chargers needed. 

Depots with high forecast energy demands may introduce a strain to the local grid, requiring 
upgrades to substations, which would significantly increase the overall cost and complexity of the 
installation. Energy requirements per depot were reviewed to determine which may pose a greater 
risk to the local supply network. The locations of the shortlisted depots were searched in Western 
Power Distribution’s network capacity map to identify the nearest substations and determine if 
capacity is available. 

The CCR CDO supplied a figure of £25,860 per 22kW charger installed. This includes the 
chargepoint, installation, connection costs, groundworks, and signage. Installation costs at each 
depot were obtained by multiplying the number of chargers needed by the cost of installing one 
chargepoint. 

2.5 Stakeholder Engagement and Best Practice Review 

Cenex contacted a range of organisations to help understand the current state of the industry and 
ensure that any assumption made is in line with real-world standards. Details of these stakeholders 
have been supplied to the CDO in a separate document. 
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2.6 Limitations of the Methodology 

Cenex worked with the best available data and used assumptions to address gaps in the baseline 
information, and to develop scenarios for future low emission vehicle technology and associated 
costs. However, we are aware of some limitations which should be considered: 

• Not all local authorities were able to provide a full dataset with mileage, seating capacity, and 
vehicle registrations. We have therefore used average figures from authorities with full 
datasets to fill these gaps. 

• The data represents a snapshot in time, specifically supply of and demand for contracted 
school transport services in the 2021-22 academic year. Demographic changes and school 
closures or new schools opening will mean that this supply and demand picture will be 
different in the years modelled. However, it would add significant complexity to attempt to 
model these impacts. 

• There is significant uncertainty over the likely future availability of used zero emission 
vehicles, and of the costs of technology under all four options considered (new vehicle 
purchase, lease, second hand, and repower). We have made reasonable assumptions based 
on the data available and conversations with expert stakeholders but accept that there will 
be error present around these estimates. 
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3 Technology Overviews and Roadmaps 

3.1 Technology Overview 

Before discussing the bus technologies that are considered in this study, it is useful to define the 
common terms used in discussing emissions reduction in buses: 

• A low emission bus is defined by the UK Government as producing 15% less well-to-wheel 
(WTW) emissions compared with an equivalent Euro V standard diesel bus. 

• An Ultra-Low Emission Bus saves 30% and above of well-to-wheel greenhouse gas 
emissions over the UK bus duty cycle compared to a Euro VI diesel bus of equivalent 
passenger capacity and has a Euro VI certified engine or equivalent emissions capability10. 

• In this study, a Zero Emission Bus refers to buses with no tailpipe emissions. 

3.1.1 Electric Buses 

Technology Battery electric vehicles (BEVs) are powered purely by electricity which is stored in a 
traction battery (generally lithium based) which delivers power to the wheels through an electric 
motor.  

Fuel and infrastructure requirements Buses will need dedicated charging infrastructure. The 
optimum solution is overnight fast charging, with a rate and power dependent on the vehicle battery 
capacity and duty cycle; for example, 46 BYD buses operated by First Group from London’s Waterloo 
garage are charged by 43 40kW chargers between midnight and 7am. 

Status Electric buses are now a relatively mature technology, with growing numbers of models 
available from mainstream UK manufacturers such as ADL and Optare. The main improvements 
needed for widespread rollout are the performance and durability of vehicle batteries and the 
management of bus power to maximise range. According to the IEA, in 2019 there were over 500,000 
electric buses deployed worldwide11, with 95% of those operating in China. For comparison, as of 
January 2022 there are around 1,200 electric buses operating in the UK12. 

3.1.2 Hydrogen Buses 

Technology A hydrogen bus combines hydrogen and oxygen (from the air) in a fuel cell to generate 
electricity and water. The fuel cell is generally deployed in combination with a battery (or another 
energy storage device such as a supercapacitor) in a hybrid configuration to provide power to an 
electric motor and to capture braking energy.  

Fuel and infrastructure requirements Hydrogen buses refuel with compressed hydrogen 
dispensed from a dedicated refuelling station. Hydrogen is stored on vehicles in pressurised 
cylinders at high pressure (350 bar for buses and heavier vehicles, 700 bar for cars). Like gas 
vehicles, hydrogen buses only offer a significant environmental advantage compared to diesel if they 
are fuelled with hydrogen generated from renewable sources (green hydrogen). 

There are currently 12 public hydrogen refuelling stations in the UK, but, as these have generally 
been sized to fuel cars and light duty vehicles, they are not currently capable of supporting the 
fuelling requirements of buses. For details of current UK and European hydrogen infrastructure, see 
https://h2.live/en.  

Status Hydrogen buses are a developing technology, with limited, but growing, model availability. 
Mainstream UK manufacturers such as Wrightbus are investing in the technology, including 
developing double decker models for the UK market. According to the EAFO, there are over 100 fuel 
cell buses operating across the European Union13, with 60 hydrogen buses operating in the UK14 as 
of January 2022. 

 

10 https://www.zemo.org.uk/work-with-us/buses-coaches/low-emission-buses/ultra-low-emission-bus-scheme.htm 
11 https://www.iea.org/reports/electric-vehicles  
12 ZEMO bus working group, January 2022 
13 https://www.eafo.eu/vehicles-and-fleet/m2-m3  
14 ZEMO bus working group, November 2021 

https://h2.live/en
https://www.zemo.org.uk/work-with-us/buses-coaches/low-emission-buses/ultra-low-emission-bus-scheme.htm
https://www.iea.org/reports/electric-vehicles
https://www.eafo.eu/vehicles-and-fleet/m2-m3
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3.2 Vehicle Roadmaps 

Technology roadmaps are a planning tool used to help determine the technology choices needed 
for future products. They have proven a particularly useful tool for helping the motor industry to focus 
research and development funding, as well as being a useful tool for policy makers also. For the 
motor industry a roadmap can help show what needs to be under development over which 
timescales to help meet regulatory requirements, as for example with EU CO2 regulations. For the 
policy maker, understanding the availability and economics of varying technologies can aid in 
highlighting when there is a need for incentives or other policy measures to assist market uptake. 

Given that the transition from low to zero emission road transport represents a major disruption and 
can only be achieved through new technologies, technology roadmaps are helpful reference 
documents for those studying trends in the sector and visualising how net zero might be achieved. 

The roadmaps below show the likely future development of electric and hydrogen bus technology 
broken down into three key areas: technology maturity, economics & funding, and coverage & 
deployment. While it is impossible to predict the future, Cenex has relatively high confidence in the 
roadmap through to 2025, because the majority of new models being introduced in this timeframe 
are already at advanced stages of development. For the 2025-2030 timeframe there is less certainty, 
but the road mapping captures key trends, and any disruptive alternatives would in any case be 
identified within motor industry technology roadmaps for this period, so the uncertainty relates more 
to the phasing and rate of uptake.   

3.2.1 Battery Electric Vehicles 

 

 

Figure 3: Battery Electric Vehicle Roadmap Through to 2030 

Technology Maturity 

At present there are 13 suppliers of new BEV buses, with the top 4 suppliers responsible for 94% of 
the current UK market (ADL/BYD, Optare, Yutong, Caetano). The maximum range of these vehicle 
options at present is 240 miles (380 km) for a single decker vehicle, 200 miles (320 km) for a double 
decker, and 100 miles (160 km) for a minibus (for which there is only 1 available model in the UK, 
the Mellor Orion-e). We expect that the market will continue to focus on increasing the range of these 
vehicles, with an expected range of 300 miles for a single decker vehicle around 2025 and up to 350 
miles by the end of the decade, at which point the used vehicle market is likely to be developing 
rapidly as BEVs over 8 years old enter the market. The minibus and coach market, which are 
currently in the early stages of market development, are likely to expand and the market reach full 
maturity towards the end of the decade. 

The BEV repower market is still relatively new and developing in the UK with a few suppliers having 
already produced vehicles (Magtec and Equipmake) that are deployed in the UK. At present there 
are no standards for repower vehicles, though repower organisations are currently working closely 
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with the Zemo partnership to develop these standards. It is envisaged that as this market develops 
towards the end of the decade, within the standards created for repowering the battery and motors, 
that vehicle chassis reconditioning is included as part of the standard to ensure the vehicles can 
sweat the battery and motor assets fully. 

Economics & Funding 

At present BEVs have a higher TCO than diesel vehicles operating the same routes and funding is 
required to bring the economics of BEVs in-line with diesel costs. This is primarily due to large capital 
costs of vehicles with running costs lower for BEVs over diesel equivalents. At present the UK 
Government Zero Emission Bus Regional Area (ZEBRA) scheme is available for new single and 
double decker vehicles, but not repowers or minibuses. This scheme covers 75% of the capital cost 
difference between zero emission vehicles and diesel equivalents, and 75% of the cost of 
infrastructure.  

By the middle of the decade, we expect that, as capital costs reduce, the TCO of BEVs will be 
competitive with diesel vehicles for higher mileage public service routes. School transport, due to 
much lower mileage, will still result in a higher TCO than diesel equivalents. We expect that funding 
will still be available through the ZEBRA scheme, or an evolution of this scheme, and will likely 
include minibuses and repowered vehicles. 

Later in this decade the TCO for BEVs will likely be lower than diesel vehicles for public service 
routes with school transport applications becoming more competitive, especially as the second hand 
market develops. It is likely that at this point funding will be removed for BEVs as the TCO drops 
below that of diesel vehicles. 

Coverage & Deployment 

At present 0.5% of the UK bus fleet is currently zero emission with the majority of these electric. As 
of January 2022, there are 1,200 BEVs in-service in the UK, including fewer than 20 repowers, with 
52 BEVs present in Wales, see Figure 4. We expect that during the middle of the decade deployment 
of BEVs will focus on buses and minibuses in urban environments with high daily mileage 
requirements which allow the TCO of these vehicles to be competitive with diesel. BEV repowers 
are likely to be utilised by smaller operators were reduced capital investment is necessary to 
transition to BEVs at this time. BEV coach deployment is expected to be limited by supply due to 
less available vehicles within this sector. 

Towards the end of the decade, it is likely that BEVs will be the technology of choice for most bus 
routes due to a lower TCO than diesel and hydrogen, limited only by vehicle range and charging 
requirements for particularly challenging routes. 
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Figure 4: Current in-service BEVs in the UK by Region15 

 

3.2.2 Hydrogen Fuel Cell Vehicles 

 

 

Figure 5: Hydrogen Fuel Cell Vehicle Roadmap Through to 2030 

Technology Maturity 

At present there are 2 suppliers of new FCEV buses, Wrightbus and Caetano. The maximum range 
of these vehicle options at present is up to 625 miles (1,000 km) for a single decker vehicle, and 280 
miles (450 km) for a double decker. We expect that the market will continue to grow with more 
manufacturers looking to supply vehicles as trials begin to show the feasibility and applicability of 
the technology for particularly challenging routes and high daily mileage requirements. Coaches are 
likely to begin trials during the middle of the decade, and develop to a market ready status by 2030, 
though it is unlikely that hydrogen fuelled minibuses will be developed due to a preference for BEVs 
given their smaller size and lower daily range requirements. By the end of the decade FCEV 

 

15 ZEMO bus working group, November 2021 
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technology will be fully developed and infrastructure may be shared with freight to reduce fuel costs 
as this market develops. 

The FCEV repower market is still relatively new and developing in the UK. At present there are no 
available repower vehicles available for trial though several organisations are developing this 
technology. As with BEV repower vehicles there are no standards at present, though repower 
organisations are currently working closely with the Zemo partnership to develop these standards. It 
is envisaged that as this market develops towards the end of the decade, within the standards 
created for repowering the fuel cells, that vehicle chassis reconditioning is included as part of the 
standard to ensure the vehicles can sweat the fuel cell assets fully. 

Economics & Funding 

At present FCEVs have a much TCO than diesel vehicles operating the same routes and funding is 
required to bring the economics of FCEVs in-line with diesel and electric vehicle costs. This is 
primarily due to large capital costs of vehicles as well as higher running costs due to the cost of 
hydrogen fuel. At present the ZEBRA scheme is available for new single and double decker vehicles, 
but not repowers or minibuses. This scheme covers 75% of the capital cost difference between zero 
emission vehicles and diesel equivalents, and 75% of the cost of infrastructure. We expect that, 
subject to approval of green hydrogen within the Renewable Transport Fuel Objective, the running 
costs for hydrogen vehicles will be brought in-line with that of diesel vehicles. 

By the middle of the decade, we expect that, as capital costs reduce, the TCO of FCEVs will become 
more competitive, though still higher than diesel and electric vehicles. This is likely to be heavily 
dependent on the cost of fuel and associated infrastructure. It is expected that funding will still be 
available through the ZEBRA scheme, or an evolution of this scheme, and will likely include 
minibuses and repowered vehicles. 

Towards the end of the decade the TCO for FCEVs will likely be equivalent to that of diesel vehicles 
for public service routes and coaches with school transport applications becoming more competitive. 
However, TCO will be higher for FCEVs than for BEVs. It is likely that funding will still be available 
for FCEVs and that infrastructure costs for hydrogen refuelling stations will be lower due to shared 
use with freight vehicles. 

Coverage & Deployment 

At present 0.5% of the UK bus fleet is currently zero emission with the majority of these electric. As 
of January 2022, there are 60 FCEVs in-service in the UK, with none present in Wales, see Figure 
6. We expect that during the middle of the decade, deployment of FCEVs will focus on bus and 
coach routes that are particularly challenging, with long daily distances and difficult topography, that 
BEVs are unable to operate on. However, deployment will still be limited due to a higher TCO than 
diesel and electric equivalents. FCEV repowers will be limited by supply due to less available 
vehicles within this sector. 

Towards the end of the decade, it is likely that FCEVs will be the technology of choice for coaches 
and buses that travel long distances with the TCO of these vehicles likely to be competitive with 
diesel and infrastructure developing throughout the country. 

 



Decarbonising Contracted School Transport Services 

Project Code 715.79 Page 23 of 56  

 

Figure 6: Current in-service FCEVs in the UK by Region16 

3.3 Current Zero Emission Vehicles 

Figure 7 shows the current breakdown of in-service BEVs within the UK by OEM. This shows that 
ADL/BYD currently dominate the market for BEV buses, followed by Optare (Switch Mobility) and 
Yutong. In total we are aware of 14 OEMs in the European and UK markets with BEV buses 
available. In addition to this there are two manufacturers (Magtec and Equipmake) producing 
repower BEVs which are on the market with a further three manufacturers (Ricardo, MIRA, and Klean 
Bus) in an advanced development stage.  

 

Figure 7: Current in-service BEVs in the UK by OEM17 

 

16 ZEMO bus working group, November 2021 
17 ZEMO bus working group, November 2021 
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Table 3, Table 4, and Table 5 show a selection of zero emission buses currently on the market with 
key data displayed including fuel type, battery capacity/fuel tank size, claimed range, number of 
seats and total capacity (including standing capacity).  

Minibus 

Table 3: Current zero emission minibuses on the market 

Manufacturer Model 
Fuel 
Type 

Battery 
Capacity/Fuel 
Tank size 

Claimed 
Range 

No. of Seats 
(Capacity) 

Mellor Orion-e BEV 92 kWh  160 km 15-18 (16-23) 

Single decker 

Table 4: A selection of current zero emission single-decker busses on the market 

Manufacturer Model 
Fuel 
Type 

Battery 
Capacity/Fuel 
Tank size 

Claimed 
Range 

No. of Seats 
(Capacity) 

ADL/BYD Enviro 200EV BEV 348 kWh 290 km 34 (65) 

CaetanoBus eCity Gold BEV 350 kWh 376 km 31 (65) 

CaetanoBus H2 City Gold FCEV Up to 37.5 kg 500 km 31 (65) 

Optare Solo EV BEV 365 kWh 320 km 32 (55) 

Wrightbus 
GB Kite 
Electroliner 

BEV 350 kWh 290 km 45 (90) 

Wrightbus GB Kite Hydroliner FCEV 35 – 50 kg 
700 – 1,000 
km 

45 (90) 

Yutong E10/E12 BEV 422 kWh 300 km 
34 - 39  
(70 – 75) 

Double decker and coach 

Table 5: A selection of current zero emission double-decker busses and coaches on the market 

Manufacturer Model Fuel Type 
Battery 
Capacity/Fuel 
Tank size 

Claimed 
Range 

No. of Seats 
(Capacity) 

ADL/BYD Enviro 400EV BEV 382 kWh 300 km 68 (83) 

Optare Metrodecker EV BEV 250 kW 220 km 69 (98) 

Yutong TCE 12 (Coach) BEV 281 kWh 310 km 50 (50) 

Wrightbus 
Streetdeck 
Electroliner 

BEV 
340 – 454 
kWh 

240 – 
320 km 

74 (96) 

Wrightbus 
Streetdeck 
Hydroliner 

FCEV 27 kg 450 km 65 (86) 
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3.4 Infrastructure Roadmap 

 

Figure 8: Infrastructure Roadmap Through to 2030 

Charging Infrastructure 

• Rapid charging: Rapid charging is the preferred technology choice for electric buses within 
the UK with charging speeds of up to 150 kW available and charging performed overnight 
through the vehicle being manually plugged-in. The majority of chargers deployed are 
between 40 and 50 kW, with this speed determined by the down-time of the vehicles 
overnight and the size of the batteries, to reduce capital costs and grid upgrades. As battery 
sizes increase towards the end of the decade there may be a requirement for charging 
speeds to increase if the same vehicle down-time is to be maintained. 

• Wireless charging: This involves charging the vehicle via a primary coil fixed to the road 
surface and a secondary coil fitted to the vehicle. The main challenge with this technology is 
its efficiency; typically, there is a 60-80% loss of energy during the charging process. In 
addition, it’s currently very expensive and can potentially delay journeys if used on route. It 
is envisaged that other than through funded projects that this technology will be limited in its 
deployment, though it is likely that by the end of the decade the technology will be fully 
matured. 

• Pantograph charging: This consists of an overhead charging unit which will typically be 
installed at bus stops or depots where the bus is stationary for a short period of time. The 
unit charges a battery fitted to the top of the vehicle. This has some of the same barriers as 
wireless systems; it can add to journey times and will be expensive if multiple units are 
required to support a single bus or route. This technology is already fully mature however its 
deployment in the UK is limited at present with only Birmingham airport deploying this 
technology for their bus routes into the city. It is likely that pantograph charging will continue 
to be a focus in this application in the UK with high daily mileages required and sufficient 
downtime at the end of routes for re-charging. 

• In-motion pantograph charging: This involves charging vehicles directly from overhead 
wires. As a wired solution it doesn’t suffer from the efficiency losses associated with inductive 
charging. However, it does add to street furniture and attracts significant installation and 
maintenance costs. At present there are no plans for UK deployment of this infrastructure 
despite its maturity and deployment in countries such as Norway, USA, and China. As Very 
Light Rail technology develops in the UK towards the end of the decade this could reduce 
the cost for overhead wire and track infrastructure making deployment more economically 
viable. 

HRS Infrastructure 

• Capacity: At present the majority of hydrogen refuelling stations have a capacity of around 
500 kg/day. This is determined primarily by pre-arranged contracts with known demand to 
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help in the economic viability of these stations. As the hydrogen economy grows, thanks to 
further deployment of hydrogen buses and trucks, it is likely that new stations will have a 
higher capacity, with 1,500 kg/day the typical average. Most of this capacity will remain 
through pre-arranged contracts though the increased capacity will also be able to serve on 
an ad-hoc basis, as current diesel and petrol forecourts do. 

• Economics: At present there are 12 HRS in the UK with a target of 50 by the middle of the 
decade. These stations are likely to require investment support for economic viability, during 
this early deployment stage of stations, with limited demand. By 2030 there is a target for 
around 500 stations in the UK as the number of vehicles on the road increases, thanks to 
further hydrogen bus deployment and hydrogen HGVs becoming available on the UK roads. 
With this increased demand it is likely that station deployment will be market driven through 
private investment and not require subsidies or funding.  
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4 Current Fleet Baseline 

This section sets out the findings from the analysis of the existing fleet. As the approach employed 
in the baselining exercise was already described in the Methodology section above, this chapter 
presents the key outputs and how these influenced the assessment of zero emission vehicle 
technologies for school transport within the CCR. 

Most outputs have been categorised by vehicle seating capacity (VSC), by local authority (LA) or 
both. 

4.1 Vehicles 

The combined dataset from nine local authorities resulted in a current fleet of 804 vehicles. 55% of 
these are large buses over 48 seats, with 32% being smaller minibuses below 17 seats and a further 
13% corresponding to intermediate configurations, as shown in Table 6. 

Table 6: Composition and mileage distribution of current fleet servicing school transport in the CCR 

 Vehicle Seating Capacity 

<17 17-48 >48 Total 

Vehicles 256 102 446 804 

Avg mileage 18 14 15 16 

Max mileage 103 42 55 103 

Min mileage 4 3 4 3 

 

The split of the above across the nine local authorities is provided in Table 7 and Figure 9 below. 
This shows large differences in the number of vehicles within each local authority. 

Table 7: Composition of current fleet servicing school transport in the CCR, by local authority 

LA 
Vehicle Seating Capacity 

<17 17-48 >48 Total 

Blaenau Gwent 17 22 20 59 

Caerphilly 1 7 100 108 

Cardiff 73 3 48 124 

Merthyr Tydfil 12 5 26 43 

Monmouthshire 79 6 23 108 

Newport 0 4 16 20 

Rhondda Cynon Taf 62 35 155 252 

Torfaen 12 6 15 33 

Vale of Glamorgan 0 14 43 57 

All 256 102 446 804 
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Figure 9: Composition of current fleet servicing school transport in the CCR, by local authority 
 

4.2 Mileage 

As Table 6 above summarises, the average mileage for school transport only (i.e. not inclusive of 
stem and dead mileage that the operator incurs into) is 16 miles, with no great variations observed 
across different vehicle types. The maximum mileage observed is 103 miles, whilst the minimum is 
3 miles. The maximum corresponds to the smallest vehicles (17 or less seats), due to these vehicles 
being used to provide school transport to pupils who reside in the most remote areas. 

Error! Reference source not found. below shows further detail on mileage for different local 
authorities. Average and minimum mileages are similar across all local authorities, though there is a 
larger distribution of maximum mileages. The variance in the maximum mileages for the local 
authorities can be associated with the distinct differences for each area, for example the highest 
maximum distance (103 miles) corresponds to Monmouthshire, which is significantly larger than 
other local authorities in the CCR. 

Table 8: Distribution of mileage by current school transport fleet in the CCR, by local authority (* no data available) 

LA 
Mileage 

Average Maximum Minimum 

Blaenau Gwent 16 40 6 

Caerphilly* - - - 

Cardiff* - - - 

Merthyr Tydfil* - - - 

Monmouthshire 16 103 5 

Newport* - - - 

Rhondda Cynon Taf 15 55 3 

Torfaen 17 32 4 

Vale of Glamorgan 18 48 4 

All 16 103 3 

 

The assessment of zero emission technology suitability requires an understanding of depot-to-depot 
mileage requirements (school transport plus stem mileage). As this information was not available to 
the local authorities, Cenex contacted school transport operators to find a realistic figure to reflect 
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this concept. From this we estimated that a factor of 1.16 should be applied to school transport 
mileage to represent average stem mileage18. The resulting distribution of mileages in the CCR is 
as presented in Figure 10 below. 

 

Figure 10: Distribution of current school transport fleet in the CCR, by daily mileage 

 

Finally, Table 9 compares school transport daily mileage, against estimated stem daily mileage 

Table 9: Comparison of school transport and stem and dead mileage, daily figures across all nine LAs assessed 

Daily Mileage 

School Transport Stem and Dead Total 

12,635 14,616 27,251 

 

4.3 Emissions 

As explained in section Baselining, Assumptions, and Inputs, Cenex estimated emissions from the 
existing diesel fleet. Results are shown in Figure 11 below. Most emissions correspond to the largest 
(>48 seats) vehicles, due to a combination of their greater representation in the fleet and low fuel 
consumption. 

 

18 In other words, for every 1 mile dedicated to school transport, an additional 1.16 mi are needed for the operator to 

complete the service. 
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Figure 11: Estimated CO2e emissions by Vehicle Seating Capacity (VSC) 

4.4 Age 

As described in the Methodology, a fleet age profile was estimated from one local authority dataset. 
Cenex considers it reasonable to assume that the age profile of the fleet in this local authority would 
be a valid representation of the total. 

 

Figure 12: Age profile of the fleet servicing school transport in one sample authority 

 

Figure 12 above summarises the age profile of the fleet. The key findings from this analysis were: 

• The fleet used to service school transport is very old; the average age of the fleet is 
16 years old and around 60% of the fleet is 15 years old or older. 

• However, 86% of the fleet predates the introduction of the latest NOx reduction 
technology (Euro VI, 2013), and 51% of the fleet predates the introduction of diesel 
particulate filters (Euro IV, 2006). 

A summary of the age distribution in the fleet, grouped into 5-year categories, is shown in Table 10 
below. 
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Table 10: Distribution of fleet servicing school transport in one sample authority, by age group 

Age Group (years) No of Vehicles Percentage 

0-5 1 0.6% 

5-10 34 21.0% 

10-15 30 18.5% 

15-20 58 35.8% 

>20 39 24.1% 
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5 Zero Emission Fleet Options 

This section describes the future composition of a zero-emission fleet to service school transport in 
the CCR and sets out the rationale for our recommendation. 

As previously noted, the initial scope of the study incorporated two zero-emission vehicle 
technologies: BEVs and FCEVs. Although both technologies are suitable for decarbonising the fleet, 
there are key differences in their availability in the market, as well as in their capital and operational 
costs: 

• BEVs of all configurations needed for the CCR’s school transport fleet are more widely 
available than FCEV equivalents. This is discussed in the Technology Overviews and 
Roadmaps section above. 

• Capital and energy costs of FCEVs are higher than those of BEVs. 

Based on the above and analysis of range requirements, Cenex recommends all vehicles switch to 
BEVs, rather than FCEVs. 

It is not in scope of this study to evaluate the potential for fleet size optimisation which could result 
in fewer vehicles in the fleet, or smaller vehicles replacing larger ones to maximise vehicle 
occupation. Therefore, the future zero emission solution recommended is a like-for-like fleet of BEVs, 
as shown in Figure 13 below. 

 

Figure 13: Zero Emission Fleet Recommended 

 

Four options for BEV uptake were brought forward for a detailed assessment of their capital and 
operational costs: 

• New vehicle purchase: We expect this model to have high upfront capital costs. 
However, it can serve as a benchmark to understand the costs of the other options assessed. 

• Second-hand purchase: This option would reduce the overall capital costs of 
decarbonising school transport services, in comparison with the purchase of new vehicles. It 
is subject to future availability in the market, which depends on current BEV uptake. However, 
this ensures that the fleet in the future market models current business practices. 
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• Repower of diesel bus: Converting an existing diesel bus into a BEV can be 
relatively lower cost than the other options and maximises the value of those components 
which are not replaced as part of the process, such as the chassis. On the other hand, this 
option is limited by the age of the diesel vehicles. From engagement with repower specialists, 
Cenex understands that generally, it is difficult to repower vehicles over 8 years old. 

• Lease of new vehicle: The advantage of this option is that it eliminates the need for 
a great upfront investment. However, it has the highest overall funding costs due to lease 
interest. 

Whilst the technical features of the vehicles will not depend on the uptake model, there is a difference 
in the sizing of the battery between the repower model, and the other three options. When a new or 
second-hand vehicle is purchased, its battery pack is already installed in the vehicle and there is 
little opportunity for sizing it to the operational requirements of the transport service. However, in the 
case of a vehicle repower, the battery pack is fitted into the chassis of the diesel vehicle as part of 
its conversion into a BEV. Therefore, there is scope to fit a battery with an optimised capacity, which 
helps in further reducing the capital costs of this model. Table 11 shows the battery pack capacities 
that we have adopted in the assessment. In the case of purchase of new or second-hand vehicles, 
those capacities are our best estimate of battery sizes in the current market for each vehicle type. 
For the repower model, we assumed that all vehicles should have a minimum range of 100 miles on 
a single charge, which result in the capacities shown in the table. However, for those services where 
daily distances exceed 100 miles, the battery has been right-sized to the specific range above that 
threshold. 

Table 11: Battery pack capacity (kWh) per BEV uptake model and Vehicle Seating Capacity (VSC) 
 Battery Pack Capacity (kWh) 

VSC 
New vehicle & Second-

hand purchase 
Repower Lease of new vehicle 

<17 92 92 (or as needed) 92 

17-48 240 123 (or as needed) 240 

>48 360 153 (or as needed) 360 
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6 Decarbonisation Scenarios 

This section presents the outputs of the modelling work carried out to estimate capital and 
operational costs of a zero-emission fleet to service school transport in the CCR for four options: 
new vehicle purchase, second-hand purchase, repower of diesel vehicle, and lease of new vehicle. 

A comparison of capital costs is provided first, with the second section dedicated to operational costs. 
The third section describes costs throughout the years, incorporating capital (upfront and running) 
and operational costs to determine when overall lease costs are expected to equal those of a new 
vehicle purchase, second-hand purchase and a repower.  

6.1 Funding Costs 

Figure 14, Figure 15 and Figure 16 display the upfront capital costs of each model, showing that the 
new vehicle purchase model is the most expensive, with the lease model requiring zero upfront 
capital investment. There is no figure provided for the capital cost of second-hand purchase in 2021 
due to the limited availability of vehicles on the second-hand market.  

 

Figure 14: Capital upfront costs of four BEV uptake models, vehicle of 17 or fewer seats, by year 
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Figure 15: Capital upfront costs of four BEV uptake models, vehicle of 17 to 48 seats, by year 

 

 

Figure 16: Capital upfront costs of four BEV uptake models, vehicle of 48 seats or over, by year 
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• Purchase of a second-hand vehicle and repower of a diesel bus present lower capital 
costs than the purchase of a new vehicle through all years analysed.  

• The capital investment needed for second-hand vehicles reduces faster than that of 
the repower option. For an uptake year of 2030, costs of second-hand purchase and repower 
are similar for intermediate (17 to 48 seats) and large buses (over 48 seats). In the case of 
minibuses (fewer than 17 seats), second-hand purchase is expected to require less capital 
than repowering. 

• Although, as shown in the graphs above, upfront costs of leasing a new vehicle are 
zero, this is the option with the highest total funding cost over the vehicle lifecycle. 

Once these costs are multiplied by the number of vehicles in the fleet, total upfront capital costs for 
converting the fleet to zero-emission are as shown in Figure 17. Figure 17 shows that the greatest 
upfront capital cost for converting the fleet corresponds to a new vehicle purchase in 2021, estimated 
at £223 million, whereas the lowest cost is expected for a second-hand purchase in 2030, at £62 
million. The cost of repowering the fleet is relatively constant throughout the years, ranging between 
£72 million in 2021 and £67 million in 2030. 

 

Figure 17: Capital upfront costs of converting the entire school transport fleet 
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energy requirements. As all zero-emission technologies brought forward for a detailed assessment 
are BEVs, energy costs are the same across all options evaluated. 

Because the cost of electricity is assumed to remain constant, expected energy costs are the same 
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Figure 18: Estimated costs of energy over 8 years, as per current routes 

 

6.3 Funding and Energy Costs 

A combination of the above capital and energy costs over 8 years results in the costs presented in 
Figure 19 to Error! Reference source not found. below, split by vehicle type. Because energy 
costs are the same for all uptake models assessed, cost differences are determined by their capital 
costs. 

 

Figure 19: Sum of funding and energy costs of electric fleet of buses of 17 or fewer seats, over 8 years 
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Figure 20: Sum of funding and energy costs of electric fleet of buses between 17 and 48 seats, over 8 years 

 

 

Figure 21: Sum of funding and energy costs of electric fleet of buses of 48 or more seats, over 8 years 
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Figure 22: Sum of funding and energy costs of entire electric fleet of buses, over 8 years 

 

The key points from this analysis are: 
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Figure 23: Accumulated costs of full transition to a fleet of electric buses over an 8-year period for an uptake year of 2021 

 

Figure 24: Accumulated costs of full transition to a fleet of electric buses over an 8-year period for an uptake year of 2025 
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Figure 25: Accumulated costs of full transition to a fleet of electric buses over an 8-year period for an uptake year of 2030 

 

Finally, overall costs were combined with travelled distances and vehicle occupancies to provide an 
estimate of costs per passenger mile for each of the four options19. 

As Figure 26 to Figure 28 show, the highest costs correspond to the lease of a new vehicle in all 
uptake years. They are particularly high in the case of minibuses (17 seats or fewer) and intermediate 
size buses (17 to 48 seats), between 71 and 74 pence per passenger mile in 2021. Costs of a 
repowered vehicle are the lowest, and nearly equal regardless of the year that the vehicle is 
converted, ranging between 27-29 pence per passenger mile for a minibus (17 or fewer seats), and 
10 pence per passenger mile in the case of a large 48-seater or over. 

 

Figure 26: Overall cost per passenger-mile, for vehicles of 17 or fewer seats 
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Figure 27: Overall cost per passenger-mile, for vehicles between 17 and 48 seats 

 

 

Figure 28: Overall cost per passenger-mile, for vehicles of 48 or more seats 
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7 Chargepoint Infrastructure 

This section discussed the estimated charging infrastructure needs and associated costs. 

7.1 Chargepoint Requirements 

Cenex estimated daily energy requirements for each vehicle, operator, and depot. As previously 
explained in the Methodology, we assume that all depot chargepoints would be 22 kW units and 
charging would take place overnight. Consequently, we estimated the number of chargepoints 
needed per depot by dividing their daily energy requirements by the total energy that can be supplied 
within the time frame. Costs of provisioning depots with recharge infrastructure were obtained by 
multiplying the number of chargers by the hardware and installation cost of per unit, as specified in 
Error! Reference source not found.. 

The analysis resulted in an estimate of 277 chargepoints (22 kW) across the nine LAs which supplied 
data. Infrastructure needs per depot range between a minimum of one charger, and a maximum of 
25 chargers at the largest facility. 

Table 12 and Figure 29 below provide a summary of the analysis. 

Table 12: Summary of recharge infrastructure assessment 
 No of 22 kW Chargepoints Cost per depot 

Minimum 1 £25,860 

Maximum 25 £647,000 

Total 277 £7,160,000 

 

As shown above, provisioning all analysed depots with the right number of chargepoints would 
require an investment over £7 million. 

52 out of 97 depots would only need one chargepoint, with an additional 17 and 9 depots requiring 
two and three chargers, respectively. Only one depot would require more than 10 chargepoints (25 
chargers needed). 

 

 

Figure 29: Distribution of depots by number of chargepoints required 
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7.2 Grid Capacity 

The costs presented above do not account for any potential upgrades to the local energy supply 
network. If the additional energy requirements from a depot introduce a strain to the grid which 
exceeds existing capacity at substations, these would have to be upgraded, which involves a great 
cost, in addition to the cost of hardware and installation of chargers. Therefore, it is essential to 
understand the potential impact on the grid of installing chargepoints at depots. 

Cenex carried out local checks using Western Power Distribution’s (WPD) network capacity map20. 
As shown in Figure 29 above, the majority (80%) of depots would only require three or fewer 
chargers, and as such would not pose a risk in terms of grid capacity. The location of the top four 
depots by number of chargepoints required were analysed. The check concluded that existing 
capacity at these locations would suffice to accommodate the additional energy demands, and no 
upgrades would be required, see Table 13 below. 

Table 13: Demand for the 4 largest depots, and headroom at the nearest substation 

Operator Location 
No. of 
CPs 

Max 
Capacity 
required 

(kW) 

Power 
Factor 

Demand 
Required 

(kVA) 

Nearest 
Substation 

Demand 
Headroom 

(MVA) 

RAG 
status 

Edwards 
Coaches 

CF72 8QZ 21 462 0.95 486.3 
Talbot 
Green 

Primary 
14.18 G 

Howells 
Coaches 

CF81 9NT 9 198 0.95 208.4 
Nantwen 
Primary 

1.11 G 

New 
Adventure 
Travel 

CF10 4XZ 9 198 0.95 208.4 
Cardiff 

South BSP 
25.11 G 

First Call 
Travel 

CF47 9HH 8 176 0.95 185.3 
Merthyr 

East 
Primary 

9.42 G 

 

20 https://www.westernpower.co.uk/our-network/network-capacity-map/  

https://www.westernpower.co.uk/our-network/network-capacity-map/
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8 Emissions 

This section presents the estimate of well-to-wheel CO2e emissions from an electric fleet of coaches 
servicing school transport in the CCR, and the comparison against emissions by the current diesel 
fleet. The methodology for the analysis was set out in section 2.4.2 of this report. 

Figure 30 below shows the evolution of emissions from an electric fleet, which gradually reduce from 
2021 to 2037. This is due to a reduction of the UK’s carbon intensity as the grid is increasingly 
supported by renewable sources of energy. 

 

Figure 30: Comparison of forecast well-to-wheel emissions of fully electric fleet against current diesel fleet 
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9 Discussion 

This section first summarises the key takeaways from the previous sections. Next we discuss the 
findings from the study, drawing on the data analysis presented above and our engagement with 
stakeholders. 

9.1 Summary of key takeaways 

Cenex has carried out a baselining exercise of the current fleet servicing school transport in the 
CCR, which resulted in the following insights: 

• School transport in those local authorities is provided by 97 operators with a total fleet 
of 804 vehicles. The fleet is split into 256 minibuses (32% of the fleet), 102 buses of 17 to 48 
seats (13%), and 446 buses of 48 or more seats (55%). 

• Based on age profile data available from one local authority, the fleet is very old, with 
an average age of 15 years. Only 0.6% of the fleet is less than six years old, and 60% of the 
fleet is 15 years old or older. 

• Average school transport daily mileages are very modest, at 16 miles per day 
(excluding stem mileage). 

The age of the fleet results in very high emissions, both of pollutant emissions and CO2. We estimate 
the current fleet emits 5,300 tonnes CO2 per year. For comparison, well-to-wheel emissions of a like-
for-like fleet of battery electric buses would emit 1,200 tonnes in 2021, which represents a 77% 
mitigation. As the carbon intensity of the UK grid drops over time, mitigation of CO2 emissions would 
grow to 81% in 2025, 92% in 2030 and 96% in 2035. Converting the current diesel fleet to a zero 
emission fleet would also have significant benefits by reducing NOx and PM emissions. 

The low daily mileages observed results in a challenging business case, economically, for zero 
emission vehicles, with all options assessed presenting significantly higher costs than their diesel 
counterparts. 

The scope of the project included an analysis of BEVs and FCEVs. Due to the low mileage 
requirements, higher capital and operational costs of FCEVs, and limited availability of these vehicles 
and their refuelling infrastructure, Cenex concluded that BEVs would cater for the range 
requirements observed at lower upfront and operating costs and with lower emissions than FCEVs. 
Therefore, FCEVs were not considered for detailed assessment of costs, well-to-wheel emissions or 
infrastructure requirements at depot. 

Four options were modelled for funding the transition to a BEV fleet: purchase of new vehicles, 
purchase of second-hand vehicles, repower of existing diesel vehicles, and lease of new vehicles 
(with separate vehicle and battery lease contracts). 

Capital costs for converting the current diesel fleet into a like-for-like fleet of BEVs, for an uptake 
year of 2021, have been estimated at £267 million (8-year lease), £235 million (new vehicle 
purchase) and £83 million (repower). By 2030, these costs are expected to drop to £199 million 
(lease), £176 million (new vehicle purchase), £73 million (second-hand purchase) and £78 million 
(repower). 

9.1 Benefits and drawbacks of each of the four scenarios 

Each of the four BEV uptake models assessed (new vehicle purchase and lease, used vehicle 
purchase, and repower) present advantages and challenges. 

In the long-term, costs are highest for the lease of a new vehicle, although this does offer the 
advantage of not requiring upfront capital. Likewise, a lease model outsources the risk associated 
with degradation of components, including the battery pack, which is one of the greatest concerns 
from operators. 

Repower of diesel vehicles is the option with the lowest cost, but it is limited by the age and condition 
of the vehicle. From engagement with dedicated repower providers, conversion of a diesel vehicle 
above 8 years of age presents great challenges. As such, most of the fleet operating in the CCR 
would not be suitable for repower. 
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Second-hand purchase costs are expected to drop significantly over the years. This is also the model 
that best matches current industry practices. However, the availability of these vehicles in the future 
market is subject to EV uptake today. Currently the new EV bus market is developing but from a low 
baseline, and operators are moving to keep these vehicles on fleet for longer, to maximise the value 
of the asset. These factors mean availability on the used market may be limited until at least 2030. 

9.2 Finance and funding models 

There are several innovative funding models in the market which aim to facilitate investment in zero-
emission vehicle technology by eliminating the need for upfront capital, and outsourcing the risk of 
component degradation, particularly the battery. These typically involve lease of a vehicle excluding 
the battery pack, and a separate lease for the battery. It may also be possible to include charging 
infrastructure in the lease package. 

A study by Transport Scotland, which involved comprehensive industry consultation, found that the 
market is shifting towards financing models where operators no longer own their assets. Bus 
operators are increasingly attracted to models based on use and access of a particular asset – so-
called “as-a-service” models. This involves specialist companies managing the new technology 
components within the assets. There is a limited but slowly increasing limited number of market 
players providing BEV and infrastructure “as-a-service” models. 

An attractive element of this approach is that different lease terms can be set for the vehicle and for 
the battery. In this study we assumed a typical model in which vehicles are leased over a 15 year 
term, and batteries are leased over 8 years. After that period, a new battery could be fitted to the 
vehicle, overcoming any concerns about long-term battery degradation. This is more cost-effective 
and sustainable than replacing the whole vehicle after only 8 years. This also ensures any risk 
around battery degradation, and the value of second life vehicles and batteries, is borne by the lease 
provider, rather than the vehicle operator. 

These funding models are currently offered by specialist providers, and there are already examples 
of such models deployed in the bus market in South Wales. However, providers would not engage 
with Cenex for this research, which limits our ability to comment on their propositions.  

The Transport Scotland report provides a good overview of zero emission bus financing solutions, 
and as such we signpost readers to that document rather than summarising it here21. 

9.3 Best practice examples 

The CDO asked Cenex to research examples of activity to decarbonise contracted school transport 
services in other jurisdictions. In short, there is a lack of targeted zero-emission school transport 
programs in the United Kingdom. Neither local, Welsh nor UK Governments have explicitly 
developed schemes aiming at decarbonising these fleets, despite the need to put all vehicles on a 
pathway to net zero and evidence of the detrimental health impacts of older polluting diesel vehicles. 

At UK level, responsibility on this topic may fall between the Department for Transport and the 
Department for Education. Efficient collaboration between these organisations will be essential to 
enable a transition towards clean school transport. 

In the United States, some school districts have started their transition towards low emission school 
transport fleets, generally with funding from state offices. The first district to initiate its transition 
towards clean school transport, in 2017, was the Twin Rivers Unified School District, in Sacramento, 
California. The program received a $7.5 million California Climate Investment grant. 

In autumn 2021, the United States Congress passed the Infrastructure Investment and Jobs Act, 
which incorporates a clean school bus program to be coordinated by the Environmental Protection 
Agency. The program will provide $2.5 billion for electric school buses, and a further $2.5 billion for 
other low emissions technologies: biofuels, compressed natural gas (CNG), liquefied natural gas 
(LNG), and propane (LPG) vehicles. The funds will be awarded in $1 billion increments ($500 million 
each for zero emissions and low emissions) over the next five years. 

 

21 https://www.cpt-uk.org/media/yo2du40i/ze-bus-financing-information-and-ideas-pack.pdf  

https://www.cpt-uk.org/media/yo2du40i/ze-bus-financing-information-and-ideas-pack.pdf
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In Canada, the federal government announced a $2.75 billion Zero Emission Transit Fund dedicated 
to deploying 5,000 zero-emission buses, including for school transport, by 2025. Moreover, the 
Canada infrastructure Bank committed to investing $1.5 billion in zero-emission buses. 

9.4 Procurement, governance, and regulation 

The current procurement model may be hindering the transition towards zero-emission school 
transport in the region. Procurement decisions favour the cheapest bids, which limits operators’ 
ability and desire to invest in zero-emission vehicles and recharging infrastructure. Likewise, due to 
the large capital costs required, any operator which invests in this technology will not be able to 
compete with cheaper bids from diesel fleets. 

Moreover, the investment in zero-emission vehicles requires an amortisation period which is longer 
than the duration of the school transport contract. This enhances the risk perceived by operators. 

The fragmented approach to procurement across different local authorities may make it harder to 
implement consistent standards across the CCR and is likely to be inefficient for local authorities and 
the private sector operators. 

9.5 Infrastructure 

We estimated that 277 chargepoints (22 kW) would be needed across all depots in the CCR, at a 
total cost of over £7 million. We have not made any assumptions regarding any potential optimisation 
charging procedures to maximise utilisation of infrastructure – smart charging may allow the number 
of chargepoints to be slightly reduced. 

Our check on the Western Power Distribution network capacity map suggests that no grid upgrades 
would be needed to accommodate this increase in demand for electricity. However, we have only 
considered vehicles used for school transport services. Operators may wish to electrify vehicles 
operating from the same depots and used for other journeys. In this case, substation and grid 
updates may be needed. This would present challenges as it is unclear who would be responsible 
for funding these. 

Due to the large number of operators servicing school transport in the CCR, which results in a high 
number of individual depots, there may be an opportunity for centralising the operation of these 
services, moving depots to where the availability of electricity is greatest, rather than installing 
chargers and adding new connections at multiple sites. 

9.6 Challenges and options for mitigation 

Cenex has identified several challenges which must be addressed to facilitate an efficient transition 
towards zero emission school transport in the CCR. The key issues identified are as follows: 

• Vehicle utilisation is low. Many vehicles are only used for school services and previous 
studies have failed to find options for increasing utilisation. This is a particular problem for 
vehicles repowered with extra seats so they can only carry children, but the challenge applies 
across the fleet. This poses a risk for making the business case of zero-emission vehicles 
viable. 

• Risk that BEV prices will remain high. Our analysis assumes that battery prices will 
continue falling, but this may not reduce vehicle prices if battery capacities continue 
increasing. In other words, costs will remain roughly constant but vehicles’ range will 
increase. This is a challenge for school transport service as the mileage and therefore 
required range is very low. This could be mitigated by right-sizing battery packs to fit into the 
vehicles, but that option only applies to the repower solution. This can also limit operational 
flexibility if other non-school transport uses were found for those vehicles. 

• Risk that innovative battery lease models are poor value. As discussed above, the owner 
of the vehicle batteries and chargepoints can earn revenues from grid balancing services. 
Ideally, this value should be retained within the CCR by the fleet operator or the public sector. 

• Risk of smaller companies going out of business. As the baselining exercise showed, 
many services are operated by SMEs and family-run firms which would be least able to afford 
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BEVs, or to take the risk of acquiring a vehicle in advance of securing a contract. The future 
of these companies could potentially be put at risk by a transition to a zero emission fleet. 

• UK government funding is not a reliable source. ZEBRA funding has catalysed the EV 
bus market, but it is not consistent and spending in Wales has been low. The CCR should 
not rely on securing future rounds of funding from Westminster to support decarbonisation of 
contracted school transport services.  

9.7 Restructuring of service provision 

More radical measures could be considered to accelerate the transition towards zero-emission 
school transport and maximise value from public money. 

For example, the public sector could own vehicles, depots and infrastructure, and issue tenders for 
operators to run these vehicles on planned routes. This would allow central planning of school 
transport services and ensure that all value is retained in the public sector. It would also allow the 
public sector to retain control of how technology is used and maintained.  

An additional advantage of public sector ownership is that vehicles could be kept where EV 
infrastructure can be provided at relatively low cost, rather than upgrading grid supplies to multiple 
remote depots. This would reduce connection and upgrade costs and potentially reduce stem 
mileage. It could also support integration of on-site renewable generation using second life batteries. 
However, risk would also be increased, particularly around the value of used assets.  

A precedent here is the Trans Cymru long distance coach routes; Welsh Government owns the 
electric vehicles and puts the operation of the route out to tender. 

Authorities in the CCR could even bring school transport services fully in-house, employing drivers 
to operate publicly owned vehicles. Further consideration of this option is outside the scope of this 
review. 
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10 Recommendations 

10.1 Recommendations 

In this section we summarise our recommendations, drawing on the analysis and discussion 
presented above. 

10. Set long-term targets for decarbonising contracted school transport services. 

WG has set targets for the most polluting 50% of service buses to be replaced by a ZE bus fleet by 
2028, and the remaining 50% of the service bus fleet to be ZE by 2035. As this specifies service 
buses, we understand that contracted school transport vehicles are not in scope. Therefore, apart 
from the overall net zero goal of 2050, there is no target set which specifically covers contracted 
school services. Setting a date will help guide policymaking, support the case for securing funding, 
and give the private sector a clear long-term policy signal. As discussed in the next point, the timing 
of any target must balance the desire to be ambitious, with what is practical and viable. 

11. Ensure timescales for decarbonisation reflect technology maturity, cost performance, 
and vehicle availability. 

The roadmaps in Section 3 highlighted that BEVs are a medium to high maturity technology, and our 
analysis of the current fleet in the CCR showed that BEVs can easily complete the required journeys. 
However, there is no economic case for deploying BEVs on school transport journeys, because of 
the low mileages covered and the age and low value of the incumbent vehicles. Repower is currently 
expensive and relatively unproven, and a scheme which relies on significant supply of used vehicles 
is risky because of low sales volumes for new vehicles, and increases in on-fleet durations for new 
vehicles. Therefore, it is important that any targets set for introducing BEVs, and the timing for 
securing funding to invest in decarbonisation, are realistic and reflect this context.  

This report showed that there is unlikely to be a significant used BEV market until the 2030s, and we 
cannot say with confidence that costs for repower will decrease significantly in the near term. 
Therefore, we suggest aligning targets for school transport with the UK government target of 
2040 for ending the sale of diesel HGVs (over 26 tonnes GVW). This is sufficient to meet the 
2050 net zero target, even allowing for some slippage, and allows resources to be prioritised to 
decarbonising vehicle types which make a much greater contribution to carbon emissions, 
particularly passenger cars. We do not recommend setting an earlier target for smaller vehicles such 
as minibuses, as this may lead to operators using larger vehicles with poor utilisation rates. 

12. Implement measures to make the fleet repower-ready and Euro VI compliant 

Based on analysis of vehicles operating in one authority, the fleet in the CCR is likely to comprise 
large numbers of old vehicles. In that borough, 90% of the fleet is more than eight years old. From 
conversations with repower providers, we understand that eight years is an approximate age limit 
for repowering a BEV drivetrain, due to the poor mechanical condition of many vehicles of that 
vintage. If this is selected as the most viable solution, and assuming the age profile of the fleet 
remains roughly constant, most of the fleet would therefore not be suitable for repower. 

We therefore recommend introducing a maximum age limit of eight years for any vehicle operating 
on contracted school transport services. This should be introduced in a phased approach, with a 
view to making the fleet ‘repower ready’ by 2030. While this will increase costs for operators, it will 
at least do so gradually. 

Introducing this age limit will also mean that all vehicles operating in the CCR meet the latest Euro 
VI pollutant standards, which will significantly reduce pollutant (NOx and PM) emissions. Other co-
benefits will include improved passenger comfort and safety benefits, as modern vehicles have more 
advanced safety technology installed. 

13. Test retrofit technologies 

In the near-term, pilot studies can be undertaken to test retrofit solutions. This would require funding 
support from either WG or the CCR CDO. Trials should aim to refine an understanding of the viability 
and costs of retrofit for different vehicle types, and real-world performance in terms of reliability, 
energy consumption, and running costs. 
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14. Seek reliable funding to support investment in decarbonisation. 

All strategies to decarbonise the school transport fleet will increase costs for operators, and these 
costs are likely to be passed through to the public sector via the tendering process. The CDO, 
working with WG and the 10 LAs, will need to secure funding to support this cost increase. Initially, 
this may be needed to fund trials of BEVs by coach operators, and to install charging infrastructure. 
Subsequently, funding may be needed by the LAs to over the additional cost of letting school 
transport contracts. 

The UK government ZEBRA scheme is available for new single and double decker vehicles, but not 
repowers or minibuses. It is also not consistent, being released in tranches for which local authorities 
must bid. These factors mean it can’t be relied on to support fleet decarbonisation in the CCR.  It is 
likely that funding will need to come from the CCR CDO budget, or from WG. While the figures 
provided in Section 6 of this report provide indicative costs for each option modelled, we recommend 
commissioning a further study in the mid-2020s to refine cost estimates and quantify the scale of 
funding support needed. 

15. Engage with stakeholders to support the implementation of any measures 

The CCR should facilitate dialogue with and between key stakeholders who will be involved in 
decarbonisation of school transport services: WG, LAs, fleet operators, and technology suppliers 
such as repower providers. This could be undertaken via a working group to provide structured 
engagement and collaboration between stakeholders. However, bearing in mind the timescales 
discussed above, this is an option to consider in the medium to long term. 

In the short-term, further engagement with the supply chain will be useful to stay abreast of 
developments in technology maturity and reductions in cost. In addition, we suggest engaging with 
regional bus and coach operators who are purchasing new BEVs, to understand how long these 
vehicles are likely to stay on fleet, and therefore when they will be available on the used vehicle 
market. We also suggest speaking to funding bodies such as the UK Infrastructure Bank, to 
understand the conditions necessary for them to invest in zero emission vehicles and infrastructure. 

16. Improve coordination of activity across the CCR 

The CDO has a key role to play in improving coordination and aligning activity across the CCR. 
Currently there is significant variation between LAs in their use of contracted services, relative to 
other options such as using service bus routes. We suggest reviewing this, identifying authorities 
following best practice in planning school transport supply and demand, and encouraging other LAs 
to adopt the same approach. The CDO should also work with WG to improve standardisation across 
Wales. 

The second area to address is procurement. Currently each LA in the CCR procures school transport 
services individually, which is inefficient for both the commissioning authorities and bidders. We 
recommend seeking efficiencies by planning school transport across the region, and then issuing 
region-wide tenders. Aggregating procurement would support efficient planning and tendering of 
routes across the region, and should also reduce vehicle and infrastructure costs. 

Ultimately, procurement will need to move away from the current 100% price model, and introduce 
a quality score or pass/fail standards. In the short to medium term this will be needed to introduce 
the proposed age limit, and in the longer term to mandate use of ZE vehicles. Aggregating 
procurement for the CCR will make it easier to ensure that consistent standards are introduced 
across the region. 

17. Reduce demand for contracted school transport services 

There is significant variation across the CCR in the proportion of pupils in each authority who travel 
to school on contracted services, compared to other options such as use of public service buses. In 
some cases, variation is a result of geography and demographics; it is much easier for pupils to use 
public service buses in urban areas and for shorter journeys, than for longer journeys from or within 
more rural parts of the region. 

That said, we suggest that there will be scope to reduce demand for contracted services in the CCR. 
This could be achieved by the following options: 
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• Investing in public bus services (additional routes and more frequent services) and increase 
the use of these services for school transport, particularly for older pupils. The cost of the 
necessary investment should be considered in the context of the significant costs for ZE 
vehicles discussed in this report. 

• Facilitate modal shift to active travel through investment in walking and cycling infrastructure, 
segregated lanes and road safety measures, and education and outreach via schools. 

• Review school start/end times to tackle the issue of poor vehicle utilisation – buses may be 
able to service more than one school if start times are staggered. 

• Optimise the remaining contracted services to reduce vehicle numbers, vehicle size, stem 
mileage, and route mileage. 

These measures will be increasingly important to cope with changes such as increasing sizes of 
school catchment areas, which places a growing pressure on transport services. 

18. Consider impacts on SMEs 

Many of the companies providing school transport services are SMEs which are less well able than 
larger operators to afford the capital cost of zero emission vehicles, and to take the risk of investing 
in a zero emission vehicle to try and win future contracts. The transition to zero emission services 
may put some of these smaller businesses at risk, and could lead to consolidation of the market by 
larger operators. While this may potentially be efficient, the CDO and the local authorities should 
consider whether this is a desirable outcome. We suggest ensuring that the transition to zero 
emission services is fair for all operators and that SMEs are given specific support to help with the 
cost of this transition. 

10.2 Conclusion 

Our attempt to identify and review examples of best practice found that there is a lack of activity on 
decarbonising school transport services in the UK. This is likely to reflect the nature of the challenge 
(age and mileage of the current fleet) and the lack of cost-effective alternatives.  

With these in mind, it is perhaps too early to implement significant measures to transition to a BEV 
fleet. However, we commend the CDO for its foresight in commissioning this research, which means 
it is well placed to lead when the timing is right. 

Decarbonising school transport has not been considered with any significance by local authorities, 
WG or the UK Government. At the UK level, there is a risk that responsibility may fall between the 
Department for Transport (DfT) and the Department of Education (DoE). Decarbonisation will not be 
led proactively by the private sector, as vehicle manufacturers respond to legislation, and operators 
respond to legislation and procurement requirements. 

Therefore, it is likely that the CDO, in partnership with the CCR LAs and the WG, will need to take a 
leading role in driving forward decarbonisation of this sector. 
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11 Appendix A: Cost Assumptions 

Purchase of new BEV 

This approach incurs high capital costs. However, its inclusion offers a benchmark to compare the 
other options against. 

Table 14 below shows capital costs of new battery electric buses in 2021, and estimates for 2025 
and 2030. These are the costs that have been used in the model. 

Table 14: Current market values of new battery electric bus and predictions for 2025 and 2030 

VSC 2021 cost 2025 cost 2030 cost 

<17 £160,000 £130,000 £119,500 

17-48 £280,000 £226,000 £207,100 

>48 £345,000 £277,500 £253,875 

 

For operational costs, as noted above, only the cost of electricity was considered. This was 
determined by multiplying expected annual energy consumption requirements by the forecast cost 
of electricity, which for the purposes of this research we assume to be 15 pence per kWh.  Error! 
Reference source not found. 

Table 15: Average energy consumption by Vehicle Seating Capacity (VSC) 

VSC kWh / 100 km 

<17 57.5 

17-48 93.1 

>48 114 

Second-hand purchase 

Second-hand vehicle purchase can reduce upfront capital cost requirements. However, the 
availability of second-hand vehicles in the future market will be driven by today’s new BEV market. 
Therefore, it is possible that the second-hand market in 2025 and 2030 may not be mature enough 
to supply all vehicles needed to decarbonise the school transport fleet in the CCR.  

Once battery requirements were defined and verified, costs of second-hand vehicles were estimated 
considering current market values of new vehicles as of 2021, and a depreciation curve. As no data 
is available on depreciation of electric buses, Cenex has assumed that the depreciation curve of 
these vehicles will follow the same trend as their diesel counterparts22. Current market values as well 
as projections for 2025 and 2030 based on depreciation are provided in Table 16. 

Table 16: Current market values of battery electric bus and predictions for second-hand purchase in 2025 and 2030 

VSC 2021 cost 2025 cost 2030 cost 

<17 £160,000 £90,281 £44,151 

17-48 £280,000 £157,991 £77,264 

>48 £345,000 £194,668 £95,200 

Repower of diesel bus 

The upfront capital costs of repowering a diesel bus into a BEV result from the sum of converting the 
chassis to fit an electric powertrain (including reconditioning chassis components), and the cost of a 
new battery. 

 

22 ATO Depreciation Rates 2021 (www.depreciationrates.net.au/bus) 
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The former has been obtained through engagement with specialised companies. We assume that 
repower costs (excluding batteries) would remain constant, as per the values set out in Table 17 
below. 

Table 17: Estimated cost of a vehicle repower by Vehicle Seating Capacity (VSC) 

VSC 2021 cost 2025 cost 2030 cost 

<17 £55,000 £55,000 £55,000 

17-48 £70,000 £70,000 £70,000 

>48 £85,000 £85,000 £85,000 

 

In addition to the above, the cost of a battery pack must be added to estimate the full capital costs 
of vehicle repower. As the battery is designed specifically for the vehicle, this model offers an 
opportunity to optimise its size to ensure that, whilst it caters for the range needed, it does not exceed 
this range unnecessarily.  

As noted above, daily mileages are modest, even after including uplift factors to account for stem 
mileage, cold weather, gradient, and degradation. Moreover, these vehicles may be used for other 
activities on top of school transport. In addition, battery packs may only be available in modules to 
be mounted together, meaning that a small battery, as defined by the observed ranges, may not be 
available on the market. Due to the above, it was assumed that all vehicles would be fitted with a 
battery pack providing a minimum of 100 miles on a single charge. Those services which require 
additional mileage would be fitted with the relevant capacity. Consequently, the cost of battery packs 
is estimated on an individual basis for each service in the CCR, by multiplying the capacity required 
(in kWh) by the battery cost per unit. The latter, which decreases over time, has been estimated 
based on the evolution of battery costs in the past23. Observed and estimated costs are provided in 
Table 18. 

Table 18: Observed and estimated costs of battery packs for electric vehicles 

 Observed Estimated 

Year 2013 2014 2015 2016 2017 2018 2019 2020 2025 2030 

Cost (£/kWh) 490 434 282 216 162 133 115 102 71 61 

 

As with the other options assessed, an estimation of operational (electricity only) costs was carried 
out, as explained in the Purchase of new vehicle section above. 

Lease of new vehicle 

Although this model is expected to result in the greatest overall costs for decarbonising the fleet, it 
offers the advantage of low upfront capital costs. 

The methodology for estimating capital expenditure must account for the total costs, including 
financing, of the vehicle (excluding battery pack), and the battery. Those result from applying the 
lease assumptions (interest rate and years of ownership) in Table 19 and Table 20 to the current 
costs of purchase in 2021, shown in Table 16. 

Table 19: Lease assumptions for a battery electric bus, excluding its battery pack 

Lease assumptions - Vehicle (exc. Battery) 

Interest rate charged 5% 

Years of ownership 15 

Capital cost increase factor 2.08 

 

Table 20: Lease assumptions for a battery pack 

Lease assumptions - Battery 

 

23 BloombergNEF (www.forbes.com) 

https://www.forbes.com/sites/mikescott/2020/12/18/ever-cheaper-batteries-bring-cost-of-electric-cars-closer-to-gas-guzzlers/?sh=16b6740573c1
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Interest rate charged 5% 

Years of ownership 8 

Capital cost increase factor 1.48 

 

Whilst the lease of the vehicle, as indicated above, may extend for a longer period (15 years) than 
the lease of the battery (8 years), the assessment of all battery electric bus options must be done for 
a single, constant period. Throughout this study, the duration of the evaluation period is 8 years. 

Therefore, lease costs for the vehicle, excluding the battery, have been prorated to only reflect the 
payments to be made within this 8-year interval. 

Lease costs may not be the same across the three uptake years assessed, 2021, 2025 and 2030. 
However, the above assumptions do not incorporate any such considerations. 

The methodology employed for the estimation of costs in 2025 and 2030 is set out in a 
supplementary Annex. Total estimated monthly costs of a leased vehicle are shown in Table 21 
below. 

The total monthly costs result from the sum of two components, one to be paid over 8 years (battery), 
and another to be paid in 15 years (vehicle excluding battery). The split between these is provided 
in Table 22 and Table 23. 

Table 21: Total monthly capital costs of leasing a battery electric bus 
 Total Monthly Capital Costs 

VSC 2021 cost 2025 cost 2030 cost 

<17 £1,884 £1,527 £1,402 

17-48 £3,328 £2,676 £2,448 

>48 £4,126 £3,304 £3,016 

 

Table 22: Monthly capital costs of leasing a battery electric bus, excluding its battery pack 
 Monthly Cost of New Vehicle (exc. Battery) 

VSC 2021 cost 2025 cost 2030 cost 

<17 £1,740 £1,426 £1,316 

17-48 £2,951 £2,412 £2,224 

>48 £3,561 £2,908 £2,680 

 

Table 23: Monthly capital costs of leasing a battery pack for an electric bus 
 Monthly Cost of New Battery 

VSC 2021 cost 2025 cost 2030 cost 

<17 £144 £101 £86 

17-48 £377 £264 £224 

>48 £565 £395 £336 

 

As with the other models, a further estimation of electricity costs was carried out 
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Name of the Officer completing the evaluation: 
 
Clare Cameron 
 
Phone no: 07976 708539 
E-mail: clare.cameron@cardiff.gov.uk 
 

Please give a brief description of the aims of the proposal 
To provide members with an update on the ULEV Transformation fund from Welsh 
Government for funding the delivery of ULEV Programme 2021/22.  

Proposal: Ultra Low Emission Vehicles (ULEV) 
Update 

Date Future Generations Evaluation form completed: 3 March 2022 

 
1. Does your proposal deliver any of the well-being goals below?  Please explain the impact (positive and negative) you expect, together 

with suggestions of how to mitigate negative impacts or better contribute to the goal.   
 

Well Being Goal Does the proposal contribute to this goal? 
Describe the positive and negative impacts. 

What actions have been/will be taken to 
mitigate any negative impacts or better 

contribute to positive impacts? 

A prosperous Wales 
Efficient use of resources, skilled, 
educated people, generates wealth, 
provides jobs 
 

The ULEV Transformation Programme will have 
a slight to large positive impact on the strategic 
objectives contained within the Prosperity and 
Opportunity theme.  
 
EVs have lower operating costs than 
conventionally fueled vehicles, reducing 
expenditure for taxi drivers. Financial support 
could help offset the increased capital cost of 
EVs. 
 
For most taxi drivers, switching to a ULEV 
reduces total cost of ownership (TCO). 
 
In particular, the programme will greatly assist in 
providing the right infrastructure to improve 

Proposals to improve progress against ULEV 
projects currently in progress are set out in the 
report. This report does not seek to simply 
report progress but to address the actions 
needed to drive it. 

Future Generations Assessment Evaluation 
(includes Equalities and Sustainability Impact Assessments) 
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Well Being Goal Does the proposal contribute to this goal? 
Describe the positive and negative impacts. 

What actions have been/will be taken to 
mitigate any negative impacts or better 

contribute to positive impacts? 

connectivity by means of good transport 
infrastructure.  

A resilient Wales 
Maintain and enhance biodiversity and 
ecosystems that support resilience and 
can adapt to change (e.g. climate 
change) 
 

Adoption of EVs will help to improve air quality, 
reduce noise pollution, particularly in cities and 
built up areas, and improve biodiversity in the 
region.  
The development of new transport schemes 
which can utilise new technologies such as 
electric charging points and electric vehicles 
within its operation and design will also allow 
formation of new industries to supply these 
services. The report prepared by Cenex 
demonstrates the need for a Programme of 
Electric Vehicle Infrastructure and has proposed 
the level of infrastructure likely to be required up 
to 2030. The delivery of this programme will 
seek to expand on this provision for the region 
as a whole, which will help combat climate 
change.  

This activity will be driven up in future. In 
addition, as physical infrastructure schemes 
enter delivery, more comprehensive 
assessments will need to be carried out in full.  

A healthier Wales 
People’s physical and mental 
wellbeing is maximized and health 
impacts are understood 
 

EVs reduce emissions which cause poor air 
quality, improving health outcomes for everyone 
in the CCR leading to cost savings across a 
range of health service provisions.  
 
 Plug-in vehicles have zero tailpipe NOx and PM 
emissions when run in electric mode and 
therefore has a large positive impact on a 
healthier Wales. 
There can also be economic benefits for the 
region from growing new technologies and the 
new businesses that provide the infrastructure. 
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Well Being Goal Does the proposal contribute to this goal? 
Describe the positive and negative impacts. 

What actions have been/will be taken to 
mitigate any negative impacts or better 

contribute to positive impacts? 

 CCR is working with bus operators to provide 
better infrastructure that improves reliability and 
working in partnership to encourage operators 
to invest in newer buses, electric vehicles, thus 
aiding positive improvements in air quality 
through ULEV vehicles and more reliable 
provision. 

A Wales of cohesive communities 
Communities are attractive, viable, 
safe and well connected 
 

Taxi services connect communities that may not 
be served by public transport. EV buses, 
community transport and taxis will help ensure 
services remain viable despite increasingly strict 
emissions regulations. 
 
The programme will greatly assist in providing 
infrastructure to improve air quality by enabling 
the public and private sectors to access 
charging points throughout the region, giving 
them more confidence to invest in electric 
vehicles. 

A greater contribution will be made to this by 
the aforementioned data capability, sectoral 
analysis and place assessments. 

A globally responsible Wales 
Taking account of impact on global 
well-being when considering local 
social, economic and environmental 
wellbeing 
 

Reducing GHG emissions will help Wales play 
its part in tackling climate change and reducing 
negative impacts around the world. EVs reduce 
overall GHG emissions, even when emission 
from electricity generation are included and 
therefore has a positive impact on climate 
change. 
 
At low speeds, EVs are much quieter than petrol 
or diesel vehicles and idling noise is eliminated. 
 
The ULEV Transformation Programmes will 
sustain new connections, share good practice 

Develop the legacy impact of the event, 
sustaining new connections, sharing great 
practice and potentially securing propositions 
and deals that support economic growth. 
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Well Being Goal Does the proposal contribute to this goal? 
Describe the positive and negative impacts. 

What actions have been/will be taken to 
mitigate any negative impacts or better 

contribute to positive impacts? 

and secure propositions and deals that support 
economic growth. 
 

A Wales of vibrant culture and 
thriving Welsh language 
Culture, heritage and Welsh language 
are promoted and protected.  People 
are encouraged to do sport, art and 
recreation 
 

Providing new and improved sustainable 
transport infrastructure across the Region will 
help increase the sustainable means of access 
to sport and recreation.  
 
All signage will be bilingual. 
 
Where each individual scheme has an effect on 
the landscape and historic environment, 
sympathetic solutions will be sought to ensure 
that there is no/minimal negative impact. 

 

A more equal Wales 
People can fulfil their potential no 
matter what their background or 
circumstances 
 

The RTA is about delivering across 10 LAs and 
a population of 1.5m people.  
 The Programme will support a more productive 
economy through an increase in new 
technologies, allowing for individuals, 
households, the public sector and businesses to 
grasp new opportunities, from more sustainable 
and clean transport provided by new and 
improved transport options.  
Increasing ULEV taxi uptake will increase public 
experience of the technology and may increase 
wider ULEV uptake. 
 
Transport improvements throughout the South 
East Wales region will help increase the skills 
base of the labour market, through providing 
means of access to new educational, 
employment, healthcare and training 
opportunities. 
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2. How has your proposal embedded and prioritized the sustainable governance principles in its development?   

Sustainable Development 
Principle  

Does your proposal demonstrate you have met 
this principle?  If yes, describe how.  If not explain 

why. 

Are there any additional actions to be taken to 
mitigate any negative impacts or better 

contribute to positive impacts? 

Balancing short 
term need with long 
term and planning 
for the future 

The ULEV Programme assists Government with 
delivering on the four Grand Challenges within the UK 
Industrial Strategy - Future of Mobility; Artificial 
Intelligence and Big Data; Clean Growth and Meeting 
the Needs of an Ageing Society. 
 
Being a programme that is focused on the provision of 
ULEVs, it helps in particular to achieve the goals of a 
‘globally responsible Wales’, ‘A Wales of cohesive 
communities’, ‘a healthier Wales’ and ‘a prosperous 
Wales’. 
The ULEV Programme will provide increase network 
capacity, providing new and improved transport 
facilities, increasing capacity at interchanges across 
the rail network along with providing new capacity 
along transport corridors. 
In developing the programme long terms trends have 
been analysed to provide for electric powered 
vehicles, what type of provision is required and the 
operating model 
for implementation.  
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Sustainable Development 
Principle  

Does your proposal demonstrate you have met 
this principle?  If yes, describe how.  If not explain 

why. 

Are there any additional actions to be taken to 
mitigate any negative impacts or better 

contribute to positive impacts? 

Working together 
with other partners 
to deliver 
objectives  

The ULEV Programme has been formed through 
collaborative working by ten local authorities 
(Caerphilly CBC, Cardiff CC, Bridgend CBC, Newport 
CC, Vale of Glamorgan Council, Rhondda Cynon Taf 
CBC, Merthyr Tydfil CBC, Monmouthshire CC, Torfaen 
CBC and Blaenau Gwent CBC). The Well-being 
objectives of each of the local authorities have been 
considered when developing the programme.  
 
EV Charging is supported by WG and work has been 
undertaken by Cenex to assess the demand up to 
2030.  

Public consultation will take place through the 
WelTAG process as each scheme develops through 
the WelTAG stages. 

Involving those 
with an interest 
and seeking their 
views 

The ULEV Programme has been formed through 
collaborative working by ten local authorities 
(Caerphilly CBC, Cardiff CC, Bridgend CBC, Newport 
CC, Vale of Glamorgan Council, Rhondda Cynon Taf 
CBC, Merthyr Tydfil CBC, Monmouthshire CC, Torfaen 
CBC and Blaenau Gwent CBC). The Well-being 
objectives of each of the local 
authorities have been considered when developing the 
programme.  
 
Cenex were commissioned to consider EV Charging to 
assess likely demand up to 2030.  

More needs to be done to develop engagement 
platforms – beyond formal partnerships – to reach 
communities, hard to reach groups and those who 
currently have a limited understanding of City Deal. 
Improving social media, web presence and 
marketing materials will increasingly make a 
contribution to this. 
The RTA will ensure that all partners are included 
whilst delivering the Programme. 

Putting resources 
into preventing 
problems occurring 
or getting worse 

The ULEV Programme is designed to prevent further 
environmental damage from transport through the 
promotion and development of a sustainable transport 
network.  

This will be an increasing focus of scheme and 
programme delivery. 
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Sustainable Development 
Principle  

Does your proposal demonstrate you have met 
this principle?  If yes, describe how.  If not explain 

why. 

Are there any additional actions to be taken to 
mitigate any negative impacts or better 

contribute to positive impacts? 

Considering 
impact on all 
wellbeing goals 
together and on 
other bodies 

The ULEV Programme has been developed with 
consideration to a wide range of contextual factors. 
Strategic fit of the programme has been considered 
along 
with a number of other wider issues such as carbon 
reduction.  
 
In terms of the programme impact on local authority 
wellbeing goals, a positive impact can be seen.   

 

 
 

3. Are your proposals going to affect any people or groups of people with protected characteristics?  Please explain the impact, the 
evidence you have used and any action you are taking below.  

Protected 
Characteristics 

Describe any positive impacts your proposal has on the 
protected characteristic 

Describe any 
negative impacts 
your proposal has 
on the protected 

characteristic 

What has been/will be 
done to mitigate any 
negative impacts or 
better contribute to 
positive impacts? 

 

Age The ULEV Programme will help to achieve goals that aim to tackle 
poverty and deprivation, improve access to skills, improve 
employment opportunities and provide improved infrastructure and 
healthier communities for all characteristics as all infrastructure 
included within the projects will be designed in accordance with 
current inclusive design.  

None arising at this 
time. 

 

Disability As above As above  

Gender 
reassignment 

As above As above  

Marriage or civil 
partnership 

As above As above  

Pregnancy or 
maternity 

As above   
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Protected 
Characteristics 

Describe any positive impacts your proposal has on the 
protected characteristic 

Describe any 
negative impacts 
your proposal has 
on the protected 

characteristic 

What has been/will be 
done to mitigate any 
negative impacts or 
better contribute to 
positive impacts? 

 

Race As above   

Religion or Belief As above   

Sex As above  .  

Sexual Orientation As above   

Welsh Language As above Not at this time but 
the situation will be 
kept under review. 

 

 
4. Safeguarding & Corporate Parenting.  Are your proposals going to affect either of these responsibilities?   
 

 Describe any positive impacts your 
proposal has on safeguarding and 
corporate parenting 

Describe any negative impacts 
your proposal has on safeguarding 
and corporate parenting 

What will you do/ have you done 
to mitigate any negative impacts 
or better contribute to positive 
impacts? 

Safeguarding  Not directly relevant –however, building 
the future economy should have a 
profoundly positive impact on ability to 
safeguard the future of our residents 

  

Corporate Parenting  Not directly relevant – however building 
strength in the economy should create 
opportunities for all of the young people 
entrusted in our care 
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5. What evidence and data has informed the development of your proposal? 
 

• Evidence and input contributed by theme leads 
• Outcomes of assessments such as audit reports 
• Delivery against targets set out in individual business cases/ approved project documentation  

 
6. SUMMARY:  As a result of completing this form, what are the main positive and negative impacts of your proposal, how have 

they informed/changed the development of the proposal so far and what will you be doing in future? 
 

The areas requiring attention and focus are set out and follow-up actions will be assessed and monitored ongoing through the quarterly 
reporting mechanism. 

 
7. MONITORING: The impacts of this proposal will need to be monitored and reviewed. Please specify the date at which you will 

evaluate the impact, and where you will report the results of the review. 
 

The impacts of this project will be evaluated on:  Delivery of schemes  
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