
Sustainability is our business

© Copyright 2023 by The ERM International Group Limited and/or its affiliates (‘ERM’). All rights reserved. No part of 
this work may be reproduced or transmitted in any form or by any means, without prior written permission of ERM.

Understanding the tail of 
the electric vehicle 
transition
14TH JUNE 2024

FINAL REPORT



About the authors

Project reference: 0702575

Project code: 0717515

Partner-in-Charge: Celine Cluzel, Partner

Project Director: Richard Riley, Consulting Director

Project Manager: Jacob Dalder, Managing Consultant

Modelling Lead and Project Delivery: Robert Pearce-Higgins, 
Senior Consultant

Project Analyst: Denise Lee, Consultant

This study uses data derived from publicly available sources and incorporates 
independent modelling and analysis performed by ERM. Modelling inputs and 
assumptions have been provided/approved by the UK Climate Change Committee.

Founded in 1971, ERM are the largest advisory firm in the 
world focusing solely on sustainability, offering unparalleled 
depth and breadth of expertise.

We shape a sustainable future with the world’s leading 
organizations

Our purpose guides everything we do. We create a better 
future by helping the world’s biggest brands address today’s 
sustainability imperatives.

We are the recognized market leader in sustainability 
services 

Numerous industry benchmarks attest to our market 
leadership and the majority of our work is sole-sourced, 
reflecting trusted partnerships we build with our clients.

https://www.erm.com/


Contents

3FINAL REPORT: Understanding tail of the EV transition

1. Executive summary

2. Introduction

3. Understanding the consumers in the ICE tail

4. Stock and sales modelling

5. Policy analysis

6. Appendix



Background:
Although the UK zero emission vehicle (ZEV) mandate sets a legal basis for minimum annual sales shares for BEVs for cars and vans through 
2030, internal combustion engine (ICE) vehicles will persist in the UK vehicle stock for many years. Some consumers face barriers (e.g., high 
relative purchase costs, lack of charging access) that make it difficult to switch to BEVs. A subset of car and van owners in the UK for whom 
these barriers are largest are likely to keep driving ICE vehicles for as long as possible, generating tailpipe emissions for years. This study seeks 
to understand who are expected to be the latest adopters in the UK EV transition (who make up the “ICE tail”) and present policy options to 
accelerate equitable BEV adoption in this group.

Supporting UK car and van consumers who would be the latest to transition to BEVs to make 
the switch sooner can both encourage a just transition and reduce road transport emissions

4

Approach:
First, archetypes were created to segment individuals in the ICE tail, and all consumers were assigned scores that impact their propensity to 
purchase a BEV based on the barriers they face. Leveraging CCC inputs, ERM’s stock and sales model was used to generate BEV uptake and 
emissions projections to 2050 in a base scenario without policy intervention. After assessing a long-list of policies based on factors such as 
emissions reduction impact, six policies were short-listed for additional model runs to simulate their impact. Comparing the base scenario 
results with the results from the modelled policies made it possible to draw conclusions on how policies can accelerate the switch to BEVs 
among consumers in the tail.

Identifying consumers in the ICE tail:
Data sources were identified linking travel behaviour and 
demographic information for car and van owners in the UK. To focus 
on the ICE tail, it was agreed to look only at consumers who purchase 
second-hand or older vehicles. Through data analysis of this group 
and literature review, top barriers to EV adoption were identified. 
The main barriers of BEV affordability and home charging access 
were used to form six consumer archetypes (see figure at right).
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#2 Low-income / 
Charging access

#4 Mid-income / 
Charging access

#6 High-income / 
Charging access

#1 Low-income / 
No charging access

#3 Mid-income / 
No charging access

#5 High-income / 
No charging access

8.5m 6.7m6.4m

4.0m 2.8m 2.3m

2023 archetype sizes for second-hand and older UK car and van owning consumers



Understanding the initial BEV uptake trajectory, tailpipe emissions, and archetype trends in a base scenario 
(business as usual) from 2023-2050 provided a foundation to later compare against the impacts of policies
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Base Scenario:

• Under current conditions (without additional policy intervention), tailpipe 
emissions from all cars and vans in the UK are projected to achieve 98% 
reductions from 81.6 MtCO2e in 2023, to 1.3 MtCO2e in 2050 through BEV stock 
uptake. The majority of those reductions will occur from 2030-2043 after the 80% 
ZEV new car sales and 70% ZEV new van sales 2030 targets required by the UK  
ZEV mandate and once ICE/BEV price parity is reached across size segments. 

• BEV propensity scores were combined with BEV uptake projections to generate 
stock and tailpipe emission curves for the ICE tail. The scores were set based on 
the number and magnitude of BEV adoption barriers that each consumer faces, 
such as BEV affordability, lack of charging access, and technology mistrust.1

• Based on research into the barriers to EV adoption consumers face, the base 
scenario model run output shows home charging access (especially among 
individuals with higher household incomes) is a strong predictor of earlier BEV 
sales. On average, archetypes who do not initially have home charging access 
achieve the same uptake 2-7 years later. 2025 2030 2035 2040 2045 2050
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High-income / 
charging access

Mid-income / 
charging access

Low-income / 
charging access

High-income  / no 
charging access

Mid-income / no 
charging access

Low-income / no 
charging access

Archetypes that leave the 
ICE tail (buy an EV) soonest

Archetypes that remain 
in the ICE tail longest

Overall, archetypes with home charging access (comprising 
two-thirds of total vehicles) switch to BEVs sooner. Policy 
packages can be designed to support BEV uptake for 
archetypes that require the most help (e.g., low-income, no 
home charging access), while also accelerating the majority.

By archetype (includes second-hand 
and older vehicles only)

By vehicle type
(includes all vehicles)

Policy selection: Six short-listed policies were modelled to address each BEV adoption barrier and accelerate the base scenario BEV stock projection. 

• The modelled policies were filtered from a longlist of 26 and were grouped by each BEV adoption barrier and qualitatively compared based on their impact on BEV sales, 
tailpipe emissions, just transition impacts, ease of execution,  and cost to government with the UK’s existing policy base in mind.

• BEV affordability was identified as the most prominent BEV adoption barrier before 2030 (the year of price parity), while home charging access was the most significant 
barrier after 2030. When evaluating policies to model for this study, a selection were shortlisted in partnership with the CCC, which aimed to address both these barriers.

Consumer archetype outputs (second-hand and older cars and vans):

1. Further information on the BEV propensity scoring approach taken is in the Assigning BEV propensity scores sub-section, while a full 
breakdown of the scoring weightings used is in the Appendix.



6FINAL REPORT: Understanding tail of the EV transition 1. Results for 2030 are broken out separately as this is year of the UK’s nationally determined contribution (NDC). 
2030 values are highlighted throughout this report.

For consumers in the ICE tail (those who purchase second-hand and older vehicles), BEV adoption 
and emissions reduction is slow, suggesting the need for policy support to accelerate the 
transition

• BEV stock share shows how the size of the ICE tail in the UK shrinks over time (i.e., 100% minus the BEV stock share is equivalent to the ICE tail for a given point in 
time), with a larger increase in the proportion of BEVs in the stock for the time ranges of the earlier carbon budgets than for the later ones.

• The rate of BEV uptake (and by extension the rate of tailpipe emissions reduction) is greatest from ca. 2030-2043, with BEV stock share ramping up before this 
period and tapering after this period.

• Relative to 2023, by the end of the Seventh Carbon budget (i.e., in 2043), ca. 91% of consumers who started off in the ICE tail in 2023 have purchased a BEV , 
coinciding with an 89% reduction in emissions relative to 2023.

• BEV stock share consistently lags behind BEV sales share as ICE vehicles in the UK stock are gradually retired and replaced w ith BEVs. In 2033, there is a large 13 
percentage point difference between BEV stock and sales share, but this gap is all but closed by 2050 when nearly all stock and sales are BEV (at 98% and 99%, 
respectively).

CCC Carbon Budget 
(starting year at 

right)
Year

Used vehicle 
BEV stock 

share

Used vehicle 
BEV sales 

share

Used vehicle 
tailpipe 

emissions 
(MtCO2e)

Emissions 
reduction 
from 2023

Fourth CB 2023 <1% 1% 63.83 0%

Fifth CB 2028 5% 9% 58.33 10%

— 20301 11% 21% 52.47 19%

Sixth CB 2033 28% 41% 41.23 37%

Seventh CB 2038 62% 71% 21.88 68%

Eighth CB 2043 85% 91% 7.89 89%

— 2050 98% 99% 1.35 98%

Key statistics characterising BEV adoption in the UK (base scenario, second-hand and older cars and vans, excluding new vehicles)
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Sensitivity runs were performed to understand the impact of various levers on the BEV stock share and 
tailpipe emissions for the ICE tail to guide the type of policies considered in the next step
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Sensitivity Direction Description
2040 BEV 
stock %

2040 
Emissions

Draft base scenario Scenario aligned with interim CCC inputs/assumptions 88% 8.5MtCO2e

BEV sales

BEV sales are reduced
The number of BEVs sold is reduced by 20% up to 2030 and 10% for 2031-2034 (e.g. 60% BEV sales 
before 2030 reduced to 48%)

-6.7% +31.6%

BEV sales are 
increased

The number of BEVs sold is increased by 20% up to 2035, capped at 100% in each segment (e.g. 60% 
BEV sales before 2030 increased to 72%)

+4.4% -18.9%

Car mileage
Increase ICE mileage ICE mileage in the tail increases by 20% as ICE are only purchased by high mileage users - +20%

Increase BEV mileage BEV mileage in the tail increases by 20% as BEV are only purchased by high mileage users - -20%

ICEV 
scrappage 
rate

ICE scrapped at a 
slower rate

The number of cars scrapped each year for ICE cars made after 2020 (all ages) is reduced by 20% -1.8% +11.4%

ICE scrapped at a 
faster rate

The number of cars scrapped each year for ICE cars made after 2020 (all ages) is increased by 20% +1.5% -9.6%

Scrappage 
rate by car 
age

Old cars scrapped at a 
slower rate

The number of cars scrapped each year for cars made from 2020 and over 10 years old is reduced by 
20%

-1.5% +9.8%

Old cars scrapped at a 
faster rate

The number of cars scrapped each year for cars made from 2020 and over 10 years old is increased 
by 20%

+1.3% -8.4%

Car Size

Increase sales rate for 
large cars

More large cars are sold, with sales gradually increasing from 35% 2023 to 63% in 2050 +0.4% -0.9%1

Sold cars stay same 
size as in 20222

The proportion of S/M/L sales stays roughly level from 2023 onward, as opposed to decreasing car 
size (as in the draft base scenario)

- +0.1%

BEV 
scrappage 
rate

BEVs scrapped at a 
slower rate

The number of cars scrapped each year for BEVs made after 2020 (all ages) is reduced by 20% +0.1% -0.2%

BEVs scrapped at a 
faster rate

The number of cars scrapped each year for BEVs made after 2020 (all ages) is increased by 20% -0.1% +0.3%

Impact:      Negative         No change          Positive
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2. Note that that this sensitivity was ultimately incorporated 
as part of the final base scenario (the results of which are 
summarised in the Base scenario results sub-section).

1. EV uptake in large cars segment is higher in the early 
years, so increasing the volume of large cars increases 
the number of EVs sold (slightly reducing emissions).



Of the six short-listed policies modelled, they can all offer strong 
emissions reductions in the ICE tail with different trade-offs
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Negative Neutral Positive

Policy Description Impact1

Feebates

A potentially revenue-
neutral tax program to 
penalise the purchase of 
high-polluting vehicles 
and subsidise BEVs

• 2040 emissions reduced by 11%; archetypes with home charging access benefit most
• Effective due to targeted reduction of new ICEV sales through advancing BEV price parity date
• May require varying feebate amounts according to applicant finances to ensure the policy is 

equitable as higher income households are more likely to buy new vehicles

BEV sales % change Emissions impact Just transition Ease of execution Cost to government

Social 
leasing 
scheme

Programmes to fund a 
reduction in BEV 
leasing rates

• 2040 emissions reduced by 3.4%; low-income individuals likely to remain in ICE tail benefit most
• Equitable as lower-income households tend to lease instead of own vehicles
• Cost and ease of execution is dependent on how narrowly scheme/applicant eligibility is defined

BEV sales % change Emissions impact Just transition Ease of execution Cost to government

ICEV 
scrappage 
scheme

Grants to scrap old 
ICEVs and remove their 
polluting potential from 
continued use

• 2040 emissions reduced by 11.5%; high-income individuals without charging access benefit most
• High cost to government and may benefit higher-income groups more who may choose to scrap a 

lightly used ICEV, while lower-income groups could still struggle to afford a BEV, even with a subsidy

BEV sales % change Emissions impact Just transition Ease of execution Cost to government

Public 
charging 
regulations

Funding or regulation to 
ensure the UK public EV 
charging network is 
comprehensive and 
affordable

• 2040 emissions reduced by 0.1%; high-mileage drivers and those without charging access benefit
• Archetype #5 (high-income / no charging access) will benefit most as public charging more available
• Emission reductions are secondary effects and not modelled, but would likely decrease from 

improved confidence in the charging network, supporting increased BEV uptake

BEV sales % change Emissions impact Just transition Ease of execution Cost to government

Home 
charging 
access

Funding or regulation to 
help local authorities 
implement and enforce 
EVCP programmes

• 2040 emissions reduced by 0.5%; archetypes without home charging access benefit
• High administrative burden on local authorities, but would target low-income, urban groups

BEV sales % change Emissions impact Just transition Ease of execution Cost to government

Used BEV 
grants/ 
subsidies

Upfront price reduction 
for the purchase of used 
BEVs

• 2040 emissions increase of 0.1%; Archetype #2 (low-income / charging access) benefits
• Effective to accelerate initial used BEV sales, until they become commonplace in 2034

BEV sales % change Emissions impact Just transition Ease of execution Cost to government

There are many ways to achieve 
higher EV uptake and emission 
reductions, but there may be trade-
offs between the magnitude of 
impact, how much effort from 
government would be required to 
implement the policy, and who the 
policy impacts.

For example, an ICEV scrappage 
scheme achieves the highest 
emissions reductions by 2040, but 
also benefits mostly higher income 
individuals that do not face an 
affordability barrier to BEV 
adoption and therefore have less of 
a need for financial support offered 
by the policy. For used BEV 
grants/subsidies, emissions impact 
is negligible, but the policy supports 
BEV uptake among the consumer 
groups more in-need of support.

The modelled policies illustrate 
example levers the UK 
Government can choose between 
and amongst, to achieve the 
desired impact on consumers in 
the ICE tail.

1. All emissions impacts of the modelled policies summarised on this slide are relative to the base 
scenario and are for second-hand and older cars and vans only (excl. new vehicles). Note, the 
effects of the policies on new BEV sales were not a focus of this project, so they were not modelled. 
See further information on the emissions impacts of the modelled policies on a later slide.

Policy focuses on increasing BEV uptake
Policy focuses on BEV distribution (just transition)



Policy packages which pair policies that focus on increasing BEV uptake with policies that focus on BEV distribution (just 
transition) can both accelerate BEV uptake in the ICE tail to reduce emissions, while also ensuring that consumers most in 
need of Government support to overcome their barriers to BEV adoption are well-served

9

Policies can be combined to diversify their impact across archetypes and potentially reduce cost to government. A strong exam ple may be pairing feebates with home charging 
access policies. The impacts of this combined policy package were modelled, and the same emissions reduction by 2050 is achieved as the feebates policy on its own, but 
with a more equitable distribution of BEVs among consumers who most need home charging access support.
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#1 - Low-income / No charging access

#2 - Low-income / Charging access

#3 - Mid-income / No charging access

#4 - Mid-income / Charging access

#5 - High-income / No charging access

#6 - High-income / Charging access

All archetypes
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1) On its own, the feebates policy increases BEV uptake across all archetypes. BEV stock share differences across archetypes were not modelled since this  policy is not assumed 
to impact the allocation of BEVs to ICE tail consumers.

2) On its own, the home charging access policy impacts all consumer archetypes who had house types or home parking circumstances that made home charging difficult 
(blues) by increasing their BEV uptake. Mid- and low-income groups (lighter greens) with home charging access “give up” some of their BEV uptake to support the increased 
uptake among the groups above (there is no net increase in BEV uptake for all archetypes modelled for this policy).

3) Of the modelled policies, feebates had the largest BEV uptake and emissions reduction impact and home charging access had the  greatest just transition impact. These two 
policies were run together as a combined policy package blending their individual impacts: an increase in BEV uptake (as with the feebates policy) for all but one archetype, 
which “gives up” a much smaller share of BEV uptake than in the home charging access policy alone to enable uptake among grou ps with home charging challenges.
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Absolute difference between base scenario and policy for second-hand and older BE car and van uptake in stock by archetype1

1) Feebates 2) Home charging access
3) Combined feebates and home 
charging access policy package

1. Positive (+) percentage point (pp) differences indicate that BEV uptake is increased by the policy (for an archetype). Negative (-) pp differences 
indicate that that BEV uptake is decreased by the policy (for an archetype). Note, pp differences reducing toward 2050 do not mean the policy loses 
efficacy over time. Rather, it indicates that all vehicle stock gets much closer to 100% BEV by 2050, so differences between archetypes become smaller.

Home charging 
access (greens)
No home 
charging access 
(blues)
Lower income 
(light colours)
Higher income 
(dark colours)
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In early 2024, the pathway for the zero emission vehicle transition by 
2035 in the UK became law1
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1. Gov.uk (January 2024)

2. Gov.uk (September 2023)

3. Note, a glossary of all acronyms used throughout this report can be found in the Appendix

• The zero emission vehicle (ZEV)3 mandate provides a legal basis for the lower bound 
of battery electric vehicle (BEV) growth in the UK in the 2020s, however, a 
portion of UK vehicles in stock will remain internal combustion vehicles (ICE).

• The owners of the lagging portion of ICE vehicles in the UK stock can be considered 
the tail of the BEV transition (referred to as “the ICE tail” in this study).

• Current political analysis assumes the ZEV mandate is sufficient to deliver the 
decarbonisation of cars and vans as sales are expected to turn to stock and older 
vehicles leave the fleet at current rates going forward.

• This assumption comes with two risks and a potential missed opportunity. Better 
understanding all three of these is the focus of this study:

o Risk: Typical vehicle sales and stock patterns may not remain constant in the 
future. With factors like poor home charging access and a lack of suitable 
models leaving fewer options for second-hand buyers, consumers may choose 
to keep their vehicles longer.

o Risk: Consumers in the ICE tail suffer transport poverty in terms of both cost 
and access. A limited supply of second-hand BEVs could leave people trapped 
with high transport costs or force them to go without a vehicle in an area that 
limits their employment opportunities.

o Opportunity: UK Government can both support consumers who will struggle 
in vehicle decarbonisation transition while also reducing UK surface transport 
emissions.

CARS

Annual zero emission uptake (sales share) targets set by the ZEV 
mandate2

VANS

https://www.gov.uk/government/news/pathway-for-zero-emission-vehicle-transition-by-2035-becomes-law#:~:text=The%20zero%20emission%20vehicle%20(%20ZEV,increasing%20to%20100%25%20by%202035.
https://assets.publishing.service.gov.uk/media/6537c6821bf90d0013d8450b/zev-mandate-consultation-summary-of-responses-and-joint-government-response.pdf


Second-hand car buyers are likely to lag behind new car buyers on EV 
adoption, as the second-hand EV market will develop after the new car market
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Innovators
Early 

adopters
Early 

majority
Last to adopt

Late 
majority

Focus of this 
study: the ICE tail

Time

Rate of 
BEV 

adoption

BEV adoption curve (area under curve represents 100% EV market share)

• The UK’s EV transition is approaching the Early majority 
phase of adoption, as most of the Early adopters have 
already made the switch to BEVs, and they are becoming 
mainstream.1

• As a result, many new vehicles buyers are expected to 
make the switch to BEV in the coming years since the 
Early majority and Late majority groups are responsible 
for a large amount of overall BEV market share.

• However, as new BEV sales accelerate, there will be several 
years delay before these vehicles enter the second-hand 
market. In Q1 2024, as new BEV car share reaches the 
double digits, only 2% of used car sales are BEVs in the 
UK.2

• This is important when considering those who will be last 
to adopt EVs are likely to be very cost-sensitive in their 
vehicle purchase decisions, which makes them much 
more likely to purchase second-hand or older vehicles.

• This study focuses on identifying policy actions that 
might best encourage the latest adopters in their 
transition to BEVs, while also providing transport 
emissions savings.

1. Transport & Environment (March 2024)

2. SMMT (May 2024)

https://te-cdn.ams3.digitaloceanspaces.com/files/TE-Early-Majority-briefing-2-1-compressed.pdf
https://www.smmt.co.uk/2024/05/used-car-sales-q1-2024/
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The primary objective of this report is to characterise the ICE tail composition, 
projected size/shape and the impact of mitigating policies
This overarching objective translates into three guiding research questions, and the approach taken to answer each is 
summarised below.

Which consumer groups are in 
the ICE tail and why?

What is the size and shape of the 
ICE tail?

How might targeted policy 
intervention impact the ICE tail?

• The composition of the ICE tail over 
time will be largely dependent on 
which consumers are reluctant to 
switch to BEV cars and vans, and how 
the real and perceived barriers for 
these consumers may change over time.

• After identifying the top barriers that 
most impact BEV purchase decisions 
for consumers in the ICE tail, these 
were used to assign consumers to six 
archetypes by relating demographic 
data to these barriers.

• All consumers were assigned BEV 
propensity scores, which account for 
the influence of the various barriers on 
their BEV purchase decisions.

• A long-list of policies were identified 
that could either increase BEV uptake 
or promote a more equitable 
distribution of BEVs among the 
consumer groups. Based on a high-
level assessment of each policies’ 
potential BEV sales share, emission and 
just transition impacts as well as the 
ease of execution and cost to 
government, a short-list of six policies 
were selected for additional analysis.

• Stock and sales model input and/or 
BEV propensity score input changes 
were made to the base scenario to 
model the impact of each of the 
short-listed policies. Through analysis 
of the policy outputs, considerations for 
UK government were presented.

• By using CCC inputs defining car and 
van purchase cost projections (by 
powertrain, fuel type and size), 
vehicle survival rates, sales and stock 
forecasts and more, a base scenario 
was modelled using ERM’s stock and 
sales model to understand ICE tail 
consumer purchase decisions from 
2023-2050 without additional policy 
intervention.

• Analysing these base scenario model 
outputs yielded business-as-usual 
results for tailpipe emissions and 
BEV stock/sales uptake, which were 
broken down further by consumer 
archetype/demographics.

1) 2) 3)
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Section introduction: Understanding the consumers in the ICE tail
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In this section and in the remainder of the report, the below icons are used separately or together as a tag in the upper-right hand 
corner of slides to indicate whether they apply to one vehicle type or to both.

Building the consumer archetypes: This sub-section describes what data sources were used to capture consumers who are in 
the ICE tail, what barriers were identified that impact their likelihood of switching to a BEV, and how the top two barriers were 
used to organise the consumers into six distinct archetypes. Across the archetypes, a brief summary of demographic make-up is 
provided, and an initial sizing of the archetypes is given for base year 2023 for both Scotland and England.

Assigning BEV propensity scores: This sub-section details how all of the barriers consumers face in making the switch to a BEV 
were applied to generate a score that is used throughout the modelling in the rest of the study to assign available BEVs for each 
year to consumers. Justification is provided for why weightings for the scoring associated with the different barriers is adjusted for 
future years.

FINAL REPORT: Understanding tail of the EV transition

CARS VANS
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The National Travel Survey (NTS) is the anchor dataset used for consumer travel 
behaviour for this project: it is based on synthesis of travel diary responses for one 
week per year with the sample adjusted to be representative of the English population

17

High-level stats on the National Travel Survey (NTS):

• Data from NTS taken between 2016-19 (capturing pre-COVID travel patterns)

• 65,831 individual responses collated

• Of which 35,480 owned a vehicle (car or van)

• Of which 7,868 owned a vehicle under 3 years (so were excluded)

• Data on 27,612 second-hand or older vehicle owners available for archetype 
analysis

NTS high-level trends:

• Households (HH) with higher incomes tend to own more vehicles

o The average number of individual additional vehicles are nearly twice as high 
in HH with annual incomes of £100,000+, compared to HHs with annual 
incomes <£20,000

o HH with higher annual income also tend to buy newer vehicles

• Older individuals tend to buy older vehicles

• On average, 80% of males aged 17 and older held a driving license compared to 
71% of females, with the gap growing with increasing age

Data overview Datasets for consumer archetyping

• England: The NTS is the primary dataset for this project. 

The supplemental National Travel Attitudes Survey 

(NTAS) is available for a small subset of NTS 

respondents.

• Scotland: The Scottish Household Survey has a travel 

diary section that is very similar to the NTS. Consumer 

archetypes for Scotland were built using this dataset 

following the method used for the English NTS, and the 

Scottish archetype sizes are described on a later slide.

• Wales: No NTS equivalent dataset identified. 

• Northern Ireland: The Travel Survey for NI was 

identified as an NTS equivalent dataset. However, the 

Northern Ireland Department of Infrastructure indicated 

that raw data cannot be shared at this time due to system 

and anonymity challenges.

A limitation of this study is the inability to use a dataset that 

is representative of the whole UK. We do not have reason to 

believe that travel patterns in Wales and Northern Ireland 

would differ substantially from those in England and Wales.

FINAL REPORT: Understanding tail of the EV transition

https://www.gov.uk/government/collections/national-travel-survey-statistics


Two important filtering steps were applied to screen the NTS data to focus the 
analysis on UK consumers in the ICE tail: 1) vehicle access and 2) vehicle age
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Respondents excluded

UK Population

NTS vehicle access: Yes

Individuals with
NTS vehicle access: No

Exclude all who do not 
use a vehicle

Individuals with NTS vehicle age: Second hand+

Individuals with 
NTS vehicle age: New vehicle

In 2035, new ICEV sales will be banned according to the ZEV mandate. Assuming 
individuals buy the same age vehicle in the future, all new vehicle owners are excluded, 

since they must buy an EV (the only new vehicles available).

Consumers in the ICE tail

FINAL REPORT: Understanding tail of the EV transition

As the goal is to identify individuals that will still drive an ICEV beyond the late 2020s, some assumptions can be implemented to segment the NTS data 
to exclude individuals that are unlikely to be a part of that tail. The two filters applied were:

1. Vehicle access: Many individuals rely on active travel or public transit as their primary forms of mobility. It is assumed that anyone that does not 
currently have car access (indicated by the NTS) will not have vehicle access in the future, and thus will be excluded upfront.

2. Vehicle ownership: New vehicles are defined as vehicles purchased for the first time. Due to their higher cost, it is assumed individuals that 
purchase new vehicles value this quality (e.g., from a security, cleanliness perspective). As new ICEV sales will be banned beginning in 2035, it is 
assumed that this group will continue to buy new vehicles and will own an EV by 2038 (the start of the Seventh Carbon Budget), and are thus 
excluded.

ICE tail consumer filtering



Two primary barriers to EV adoption were identified to segment the remaining 
population into archetypes: BEV affordability and home charging access
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For second-hand and older vehicle owners, it is assumed that the individuals that face the most EV barriers are the most likely to remain in the ICE 
tail. Four main reasons were consistently cited in consumer surveys, published papers and government reports as to why people  did not buy an EV:

The financial difficulty, or 

perceived financial difficulty of 

purchasing an EV due to their 

higher upfront cost

The lack of a garage, driveway, 

or designated parking location 

near the driver’s home with 

grid access, preventing EV 

charging at home

The lack of convenient and 

reliable public chargers for 

slow, residential charging, or 

rapid en-route top-ups during 

longer journeys

Mistrust of, or lack of information regarding 

EV technology, including battery degradation

• Of UK consumers who are 

very unlikely or quite 

unlikely to purchase an EV, 

60% listed purchase price as 

barrier to uptake1

• 33% listed nowhere to charge near home, and 25% cited short 

battery life as an EV purchase barrier1

• 56% of UK consumers perceived re-charging concerns as a 

disadvantage of EVs. The likelihood of buying an EV increased as 

electric range increased and charging time became shorter 2

• Many stated they didn’t know enough about 

EV maintenance (23%), how much EVs cost 

(22%), or EV reliability/safety (17%)1

• 40% of UK consumers had concerns about 

EV batteries2

• Willingness to buy a BEV increased after 

trying out an EV from 3% to 8%2

1) Purchase price affordability 4) EV mistrust2) Lack of home charging access 3) Lack of public charging access
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1. Ofgem Consumer Survey on EVs (2021)  2. DfT Future of Transport: User Study (2020)

EV purchase price and home charging access (in pink) were ultimately selected to generate archetypes , as the remaining barriers (in white) would be 
implicitly included, or lacked data to accurately divide the population.

• Home charging is more convenient and cheaper due to the lower price of home electricity rates, thus easing that barrier would  lead to less of a reliance on 
scaling public charging for most vehicle usage. 

• Few fields in the NTS data can be used to confidently infer EV mistrust, thus the barrier was deprioritized but integrated in to BEV propensity scoring.

https://www.ofgem.gov.uk/sites/default/files/2021-11/Consumer%20survey%20EVs%20summary%20FINAL.pdf
https://assets.publishing.service.gov.uk/media/5fbd16e2e90e077ee32ea0cd/Future-of-Transport-User-Study-accessible.pdf
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Applying NTS survey weights to the two primary barriers to EV adoption 
yields initial absolute and relative sizes for the six consumer archetypes that 
make up the ICE tail in the UK
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Relative and absolute sizing1 of archetypes comprising ICE tail & risk exposure in 2023 (cars)

Low risk (impacted 
by 0 major barriers)

Moderate risk (impacted 
by 1 major barrier)L

e
g
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d

High risk (impacted 
by >1 major barrier)

#2 Low-income / 
Charging access

#4 Mid-income / 
Charging access

#6 High-income / 
Charging access

#1 Low-income / 
No charging access

#3 Mid-income / 
No charging access

#5 High-income / 
No charging access

13%

29%

9%

20%

7%

22%

7.8m 6.1m5.5m

3.5m 2.4m 2.0m

A total of 30.6M vehicles are represented in the modelling2 of 
which 27.4M (89%) are cars:

• 71% belong to people that have home charging access, 
defined as those that live in a detached or semi-detached 
house or a purpose-built flat

o Since significantly more individuals have access to home 
charging, all archetypes with that characteristic (#2, #4, 
and #6) are 2-3x larger than their no-charging access 
counterparts

• Most vehicles are owned by low- and mid-income households, 
defined as the following:

o <£35,000 (36%) – “Low-income”

o £35,000 - £60,000 (37%) – “Mid-income”

o ≥£60,000 (27%) – “High-income”

• As an initial assessment, groups that are affected by more 
barriers, or who more strongly affected by more EV adoption 
barriers are assumed to be at higher risk of remaining in the 
ICE tail.

1. Relative share from NTS data collected from 2016-2019
2. The NTS only covers England and had ca. 66k respondents. Results were scaled to represent approximate UK total vehicle numbers

CARS
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The same approach was applied for vans, which yielded similar initial 
archetype size results as for cars. Remaining analysis will occur in parallel for 
the two vehicle types.
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Relative and absolute sizing1 of archetypes comprising ICE tail & risk exposure in 2023 (vans)

Low risk (impacted 
by 0 major barriers)

Moderate risk (impacted 
by 1 major barrier)L

e
g

e
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d

High risk (impacted 
by >1 major barrier)

#2 Low-income / 
Charging access

#4 Mid-income / 
Charging access

#6 High-income / 
Charging access

#1 Low-income / 
No charging access

#3 Mid-income / 
No charging access

#5 High-income / 
No charging access

15%

21%

11%

26%

7%

20%

670k 640k850k

490k 350k 220k

Vans are defined as light commercial vehicles with a gross vehicle 
weight of less than 3.5 tonnes and no side windows behind the 
driver. The NTS only includes vans which are continuously available 
for use, privately owned (e.g. for self-employed people) or used for 
some private travel, so excludes vans used exclusively for 
commercial purposes (e.g. depot-based vans). The small sample size 
and exclusion of exclusively commercial vans may skew the 
archetype analysis performed here.2

A total of 30.6M vehicles are represented in the modelling of 
which 3.2M (11%) are vans3. Similar trends to the car analysis were 
present, such as: 

• 67% of vans are owned by drivers with home charging access, 
skewing the size of archetypes #2, #4, and #6

• Van owners without charging access tended to be lower-income

• Yet compared to cars, van archetype #4 comprised a larger share 
(26% vs 20%) of vehicles. 

• Most of that share seems to have been pulled away from 
archetype #2 (21% vs 29%), suggesting fewer van owners 
are low-income compared to cars.

1. Relative share from NTS data collected from 2016-2019
2. It is likely that a low proportion of vans over 4 years old (“second hand”) are part of large commercial fleets, so the NTS’s exclusion of commercial 
vans is unlikely to have a large impact for this analysis of the used van market.
3. The NTS only covers England and had ca. 66k respondents. Results were scaled to represent approximate UK total van numbers

VANS



Vans were treated in the same way as cars in this study
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Vans and cars were treated the same in this study, meaning that vehicles and drivers were segmented into the same archetypes and 
the same BEV propensity scoring was applied. The impact of policies on BEV stock was applied equally to both vehicle types (unless 
explicitly stated otherwise). 

FINAL REPORT: Understanding tail of the EV transition

The vans present in the National Travel Survey are vans which are available 
for use by the individual throughout the survey week and can be used for 
private use (not only commercial uses). This results in some van use cases 
being excluded:

The use cases for vans included in the survey are similar to how cars are 
used: kept at home and the individual/household has sole use of the vehicle.

While the excluded van use cases are likely to be very different and face 
different challenges to the included ones (and cars), these use cases are 
likely to be predominately new vans (as they are company owned and 
operated). This means they are less relevant for the ICE tail and will 
transition to BEV as sales of BEV vans increase with the ZEV mandate.

Included Excluded

Privately owned vans Vans used only commercially

Self-employed van owners Company vans in a pool fleet (i.e., no 
single employee assigned)

Company-owned vans which are 
used by a single owner, and can be 
used outside of work (i.e., likely to 
stay at the individual’s home)

There are some ways that the included vans differ from cars, and these 
are listed below, including how this is accounted for (or justifying their 
exclusion):

• Non-new vans have higher mileages than cars (11,400 mi 
compared to 7,400 mi for cars): This is accounted for in the 
analysis, with individual’s mileage used to form part of the BEV 
propensity score (see later slide). 

• Vans may be more likely to have access to depot charging: Given 
the exclusion of commercial fleets, this is unlikely to be significantly 
different to car owners who can charge their vehicle at work. Any 
differences here between vans and cars are not accounted for 
explicitly.

• Van mileage is less correlated with income: Van annual mileage 
peaks for households with an income of £35-40k, whereas car annual 
mileage continues to increase with higher income bands. This nuance 
is captured in the BEV propensity scoring parameters, as each 
parameter is looked at in isolation.

• The sample of van drivers is much smaller than for cars: This 
may reflect the lower number of van drivers than car drivers. This 
means, however, detailed breakdowns of van driver characteristics is 
less reliable, as the segment sample sizes are smaller. 

VANS



ICE tail consumer archetype membership shows a correlation between higher 
incomes, younger ages, newer vehicles, and more urban household areas
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Upon generating the archetypes, the NTS data provided greater 
insight into who the consumers are within each archetype:

• Age of vehicle owner: Those with charging access tend to be 
older, especially in Archetype #2 (low-income / home charging 
access), of which ca. 50% of respondents are ≥ 60 years old

• Car age1: Generally, income correlates with vehicle age; 
respondents with higher-income and charging access tend to 
own newer vehicles.

• Household area: Those without charging access tend to live in 
urban areas, especially Archetype #6 (high-income / home 
charging access), with a high skew towards living in London 
boroughs.

Across the six archetypes other demographic trait distributions 
remained similar, such as:

• Sex ratio: All archetypes demonstrated a slight skew (51-55%) 
towards men

• Children: 33-37% of all respondents had at least one child 
under 16 living in their household. The only exception was 
Archetype #2 (low-income, home charging access) in which 
23% of households have a child.

• Household income: Across archetypes without or without 
home charging access, household income distribution 
differences were minimal.

0%

25%

50%

75%

100%
3,382 7,383 2,343 5,453 2,045 5,974

A: 17 - 20 years

B: 21 - 29 years

C: 30 - 39 years

D: 40 - 49 years

E: 50 - 59 years

F: 60 - 69 years

G: 70 - 79 years

H: 80 years +

0%

25%

50%

75%

100%
A: New car

B: Second Hand

C: Third Hand

D: Fourth Hand

E: Very Old

0%

25%

50%

75%

100%
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income / No 

charging 
access
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income / 
Charging 

access

#3 - Mid-
income / No 

charging 
access

#4 - Mid-
income / 
Charging 

access

#5 - High-
income / No 

charging 
access

#6 - High-
income / 
Charging 

access

London Boroughs

Metropolitan 
built-up areas

Large urban (>250k)

Medium urban 
(25k-250k)

Small / medium 
urban (10k-25k)

Small urban (3k-10k)
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1. Relative share from NTS data collected from 2016-2019



The analysis approach taken with the English NTS data was extended 
to Scotland, offering similar conclusions at lower data resolution
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Differences between the NTS and the Scottish Household Survey data required the following adjustments for ICE tail archetyping:

• Car age is not provided, thus new vehicles could not be excluded, nor vehicles segmented by number of former owners.

• Charging access was assumed for those that live in a detached/semi-detached house or in a flat above the 2nd floor, as it is assumed 
that larger buildings would be purpose-built. There is no purpose-built designation in the Scottish Household Survey data (as there is 
in the NTS data).

Archetype # cars # vans Total %

#1 - Low-income / No 
charging access

506k 43k 548k 19%

#2 - Low-income / 
Charging access

581k 77k 658k 23%

#3 - Mid-income / No 
charging access

266k 31k 297k 10%

#4 - Mid-income / 
Charging access

434k 78k 512k 18%

#5 - High-income / No 
charging access

196k 28k 224k 8%

#6 - High-income / 
Charging access

553k 83k 636k 22%

The same archetyping approach was applied to the Scottish Household 
Survey data1, with very similar results as for England. As the Scottish data 
has far less granularity than the NTS (e.g., missing mileage, vehicle age, 
powertrain, etc.), consumers could be assigned archetypes, but results 
could not be modelled in the same way. It is assumed that the learnings 
derived from the analysis of the English data are generalisable. Thus, the 
NTS data was scaled to represent UK-wide figures, and Scotland, Wales 
and Northern Ireland-specific data was excluded from further analysis for 
this project.

In Scotland:

• 88% of total vehicles were cars, compared to 89% in England.

• A majority of respondents also had charging access (63%) albeit 
lower than England’s rate of 71%.

• Scotland’s mid-income group (28%) was smaller than England’s 37%, 
primarily redistributed to the low-income archetypes (42%)

Results of ICE tail consumer archetyping for Scotland

1. Scottish Household Survey (UK Data Service) 

https://beta.ukdataservice.ac.uk/datacatalogue/series/series?id=2000048
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After generating archetypes, a BEV propensity score was developed from 2024-
2050 (all years after 2023 base year) to distribute BEV supply to each individual
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References: 1. Barriers & demographics: Understanding Consumer Attitudes Towards Electric Vehicles (kantar.com); Electric vehicle drivers: 

attitudes and behaviours - GOV.UK (www.gov.uk) 2.Tiwari et al (2020). Public Attitudes towards Electric Vehicle adoption using Structural Equation 

Modelling – ScienceDirect 3. Transport for the North (2023). Presentation Title (transportforthenorth.com) 4. House of Lords (2024). EV strategy: 

rapid recharge needed (parliament.uk)

Initial 
Rank1,2 Barrier

2035+ Rank 
(Illustrative)

Assumption / Justification

3
Lack of home charging access (and resulting 
higher cost of charging)

1
Home charging is expected to still be cheaper and more convenient in the future. 
Charging options for home types without a driveway or garage are currently 
immature and expected to continue to be a barrier.

2 Lack of convenient public charging options 2
Tied to the above, without home charging, operating an EV will be more expensive 
and difficult to use. The availability of public charging will be needed to supplement 
that demand.

1
Inability to afford the up-front purchase cost of 
an EV, including second-hand availability and 
resale value concerns

N/A
Purchase prices are expected to fall significantly, reaching ICEV price parity by or 
before 2030. Availability of second-hand EVs is also less of a concern as existing EV 
users maintain preference for new EVs

4
Mistrust of, or lack of information about EV 
technology, including battery degradation

N/A
A lack of information by customers and car dealers is expected to improve as more 
EVs penetrate the market. This is especially true for distrust against the battery 
performance of second-hand EVs3,4.

As EV sales increase, it is assumed they will be obtained by the next individual currently interested in purchasing a vehicle  with the fewest EV 
adoption barriers. To generate an EV uptake projection, each individual in the NTS data was thus ranked using a BEV propensit y score to determine 
the degree of likelihood they would prefer an EV, and the supply of expected EVs in the market distributed according to that score until the available 
EVs run out and all remaining individuals purchase an ICEV instead.

The scoring system was determined by the importance of each EV adoption barrier for every year towards 2050 according to avai lable research. As 
EVs become more common, their purchase price and public mistrust is expected to fall significantly, leaving charging access t o be the biggest barrier.

https://www.kantar.com/inspiration/research-services/understanding-consumer-attitudes-towards-electric-vehicles-pf
https://www.gov.uk/government/publications/electric-vehicle-drivers-attitudes-and-behaviours
https://www.gov.uk/government/publications/electric-vehicle-drivers-attitudes-and-behaviours
https://www.sciencedirect.com/science/article/pii/S2352146520306207
https://www.sciencedirect.com/science/article/pii/S2352146520306207
https://transportforthenorth.com/wp-content/uploads/Consumer-attitudes-to-the-electric-vehicle-transition.pdf
https://committees.parliament.uk/publications/43188/documents/214947/default/
https://committees.parliament.uk/publications/43188/documents/214947/default/


ERM then applied different weightings for each EV adoption barrier according to their 
NTS proxy metrics for 2024 and 2035 (and beyond)
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I cannot charge a BEV at 
home

BEVs are more expensive 
than ICEVs

The public charging network is not good 
enough

I do not 
like/trust BEV 

technology

Barrier

Household 
income

Off-street 
parking 
access

Home 
ownership 
status

Annual 
mileage

Individual’s 
age1 Urban density

Proxy 
Metrics

I cannot drive in 
my local area 
without a BEV

Home 
ownership 
status

Urban 
density

Mobility 
difficulties

Weight in 
2024

Weight in 
2035

20% 20% 17% 8% 17% 4% 4% 10% 0%

40% 10% 0%25% 25%

10% 10% 33% 17% 14% 3% 3% 0% 10%

20% 0% 10%50% 20%

• Between 2024 and 2035, barrier weightings have been adjusted, while the relative weighting of proxy metrics within each barrier are kept approximately the same

• A lack of home ownership (e.g., renting) appears under two barriers (BEVs are more expensive than ICEVs, I cannot charge a BEV at home) as it affects both household 

disposable income/wealth, and the ability or willingness of households to install home charging infrastructure, assuming landlords may prevent property alterations

• Urban density also appears under two barriers (public charging network is not good enough, I cannot drive in my local area without a BEV) as larger cities tend to be 

more proactive towards implementing LEZ and offering public charging hubs due to the concentration of traffic, air pollution, and charging demand

Total

Total

Technology mistrust present in the near-
term is expected to disappear by 2035, 
when it is replaced by the barrier of 
requiring an EV to drive for some people 
(e.g., due to the expansion of city low-
emission zones (LEZ), etc.)

In 2035, new BEVs will have reached 
purchase price parity with ICEVs, 
reducing the barrier related to 
expense, which is replaced in part by 
an increase in the barrier posed by 
inability to charge a BEV at home

As public charging expands in the 
next decade, this barrier reduces 
some in 2035, however, it is expected 
to remain a barrier, especially for 
high-mileage individuals 

Home charging access is 
not expected to improve 
significantly, increasing 
its relative weight as 
other barriers shrink.

Assumptions

1. Based on the fields available from the NTS data, no additional fields were identified as relevant proxy metrics for BEV 

technology mistrust beyond consumer age 



For each proxy metric, scores were applied for each NTS response in-
line with their contribution to their respective barriers
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Proxy 
Metric

Household 
Income

Home ownership 
status

Off-street parking 
access

Annual mileage Urban density Mobility difficulties Individual’s age

Definition

Total annual 
household earnings 
(pre-tax)  (£/year)

Degree of ownership 
(e.g., fully own, partial 
ownership, renting) of 
the individual’s 
principal residence 
(categorised)

Whether an individual 
has a dedicated parking 
space or lives in a 
building type that will 
likely offer one 
(Yes/no)

The annual distance driven 
by an individual’s main 
vehicle (km/year) 

The density of residents 
living in the local 
household area 
(categorised)

Number of residents of 
the household who 
have mobility 
difficulties 
(categorised)

The individual’s age at 
the time of the National 
Travel Survey 
(categorised)

Impact on 
BEV 
propensity

Scoring 
Distribution 
(2022-2035)

Rapid score increase 
between £25k and 
£50k/year, marginal 
otherwise

Evenly increases by 
rent burden/home 
equity categories

Binary scoring based 
on housing 
type/parking 
availability

(2022) Increases up to 
12,500 km/year, decreases 
beyond this mileage
(2035) Increases evenly

Increases with greater 
urban density, 
significant increase for 
London

100% score for 
households without 
difficulties vs 0-10% 
for households with

(2022) Heavily skewed 
toward younger (<49y) 
individuals
(2035) Skewed to <59y

Assumptions 
and 
justifications 
for scoring 
logic

• Low-income 
bands are less 
willing to take on 
any cost 
increases or 
financial risk, 

• High-income 
bands can 
already buy an 
EV. 

• Middle income 
bands are the 
most swayed by 
income

• Individuals that own 
their home outright 
or live rent-free 
have greater 
disposable income

• Any amount of 
home ownership 
(e.g., currently own, 
still have mortgage) 
offers fewer longer 
term-affordability 
concerns

• Dedicated parking 
would have access 
to a charging source, 
without disruption 
from foot traffic, 
space etc.

• Detached houses, 
semi-detached 
houses and 
purpose-built flats 
are home types with 
dedicated parking, 
others do not

• Higher mileage allows 
for greater TCO savings 
due to cheaper OPEX, 
assume more frequent 
drivers will have higher 
financial incentive to 
switch to a BEV

• Very high mileages may 
imply longer daily 
distances where public 
charging is needed but 
not available in the short 
term. This is expected to 
improve toward 2035.

• Larger cities tend to 
be more progressive 
toward implementing 
low-emission policies 
and offering public 
charging hubs due to 
the concentration of 
traffic, air pollution, 
and charging demand

• Skewed London’s 
score due to 
disproportionate 
scale

• BEVs have a wider 
range of charging 
locations and types 
that may not be held 
to the same 
accessibility 
standards as petrol 
stations, leading to 
mobility concerns

• Those with mobility 
difficulties may also 
have additional 
barriers with 
charging at home

• Higher age is 
strongly correlated 
to technological 
mistrust of EVs, and 
is skewed more 
heavily in 2022 
when EVs are less 
common

• As individuals age 
from 2022 to 2035, 
younger groups are 
assumed to keep that 
technological trust, 
improving scores for 
higher age brackets
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Section introduction: Stock and sales modelling results

30

Modelling approach overview: This sub-section provides an overview of the modelling process taken for this study. Using CCC 
inputs (sales and stock forecast, scrappage curves, vehicle costs, emissions factors/energy prices, etc.), ERM first generate d a stock 
projection for 2023-2050 broken down by vehicle age, powertrain and size. Next, segmentation from the National Travel Survey 
data and BEV propensity scoring were integrated with the stock projection to generate a base scenario that allocates all vehi cles in 
the stock to each consumer in the ICE tail for each year of the model period.

Base scenario results: This sub-section first provides a breakdown of overall car and van BEV uptake and emissions reduction at 
an overall UK stock level, including a comparison of the model results to the 2050 emissions reduction pathways for each vehi cle 
type from the CCC’s Sixth Carbon Budget Balanced Net Zero Pathway. Next, this sub-section summarises results specific consumers 
in the ICE tail, breaking down car and van BEV stock/sales uptake, emissions, etc. by the six consumer archetypes.

FINAL REPORT: Understanding tail of the EV transition
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Using CCC inputs and DfT base year statistics, ERM generated a 
forward-looking UK stock projection
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Projected annual UK stock by 
vehicle age/powertrain/size 

(2023-2050)

2022 base year 
car/van stock (DfT 

statistics)

Sales forecast

Stock growth 
projection

Scrappage 
curves

ERM Python 
stock model

Input Extracted data Intermediate output OutputsPrevious output

The objective of stock modelling for this project is to quantify BEV uptake in the UK vehicle stock from 2022 to 2050, to understand the 
types of people that remain in the ICE tail, and to model which factors are most likely to change their BEV purchasing decisions. The 
two questions ERM considered were:

1. What will the size and composition of the UK vehicle stock be (broken down by car/van, powertrain, size segment and age) for 
each year toward 2050?

2. How will that vehicle stock be assigned to individuals (broken down by demographic characteristics)?

Vehicle stock projection methodology
This diagram illustrates Question #1 by estimating the size of the UK 
vehicle stock through projecting the current stock into the future 
accounting for BEV uptake, vehicle sales, ownership length and scrappage 
inputs. The stock output will feed into the next step.

Vehicle costs

Emissions 
factors / 

energy prices

CCC Inputs1

1. All CCC inputs included in the modelling for this study (for the base scenario and the subsequent policy modelling, which are based 
on adjusting the base scenario) were shared with ERM on 24th April 2024 in filename “v7_CCC_ERM_DraftEVAssumptions.xlsx”



1. When is this individual buying their next vehicle?

2. There may not always be a perfect vehicle size match available, what is the 
closest match to their preferred size in the stock projection? 

3. Who is more likely to buy an EV?

Based on the stock model projection, individuals are allocated a BEV based on their 
lack of EV barriers and similarity the size of vehicle available

33
Input Extracted data Intermediate output OutputsPrevious output

NTS 
Data

BEV 
propensity 

score

Segmentation by 
vehicle age and size

Individuals’ 
purchase years

Ranking of BEV propensity scores 
for a given vehicle age/size/

purchase year

Annual national stock by 
vehicle age/powertrain/size 
(i.e., availability of BEVs in stock)

Purchase “decisions” 
by individuals up to 

2050

Base scenario: 
Aggregated outputs 

by archetype, etc.

Segmentation by home 
ownership, income 

and vehicle size

Segmentation by EV 
barriers

Vehicle size 
score

Size of vehicle 
purchased

Powertrain of 
vehicle 

purchased

Archetyping by EV 
barrier

The final output of the process below is the base scenario for characterising how the ICE tail changes over time in the UK without additional policy 
intervention.

To determine individual powertrain allocation, three filters have been applied to the NTS data pool. In order, they are:

1. (Yes/No) In the intended year, is this individual buying a vehicle?

2. (Rank) If the individual is buying a vehicle, what size percentile do they fall into? This determines if they fall into S/M/L vehicle size segments

3. (Rank) Within their size segment, how likely are they to buy a BEV? BEV supply is assigned in order of rank.

FINAL REPORT: Understanding tail of the EV transition
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Accounting for the growth of the UK car stock, the base scenario output shows the 
projected S-curve of BEV uptake
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Total number of cars (all ages) in the UK vehicle stock by powertrain (base scenario)

The modelled base scenario represents the UK vehicle stock projections based on the assumptions and inputs described on the previous two slides. The 
base scenario is later adjusted to test the impact of additional sensitivities (policies). The base scenario projection shows:

• The overall UK car stock is projected to grow from ca. 33.2M vehicles in 2023, to ca. 41.5M in 2050 at a CAGR of 1% for this time range

o In 2023, this projection equates to a total fuel consumption of 29.4M tonnes of petrol and diesel, an average annual mileage of ca. 7,640 mi/car, 
and 61.8M tCO2e of car tailpipe emissions, all consistent with reported UK estimates (an expanded comparison to public figures is on a later 
slide) 1, 2, 3

o UK BEV stock is projected to increase rapidly in the future: by 2050 98.4% of all cars are BEVs

• Note, these projections include only cars and exclude vans. Medium- and heavy-duty vehicles and other forms of road transport are also excluded.
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1. Department for Energy Security & Net Zero (2023). final-greenhouse-gas-emissions-tables-2022.xlsx (live.com) 

2. RAC Foundation (2020). New car mileage based on analysis of MOT data (racfoundation.org)
3. Department for Transport (2023) https://assets.publishing.service.gov.uk/media/6579e271095987000d95e067/env0101.ods  

Seventh Carbon Budget 
(2038 through 2042)

72% BEV

89% BEV

28% BEV

CARS

https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fmedia%2F65c0d17663a23d0013c821ea%2Ffinal-greenhouse-gas-emissions-tables-2022.xlsx&wdOrigin=BROWSELINK
https://www.racfoundation.org/research/mobility/new-car-mileage
https://assets.publishing.service.gov.uk/media/6579e271095987000d95e067/env0101.ods


Base scenario car tailpipe emissions are similar to the estimated trajectory for 
car emissions from the CCC’s Sixth Carbon Budget Balanced Net Zero Pathway
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Projection of all car tailpipe emissions for the UK stock• Relative to 61.8 MtCO2e in 2023, the ERM base scenario 
projection shows:

o 33% reduction by 2030

o 83% reduction by 2040

o 99% reduction by 2050

• For comparison, we have also compared the UK car 
stock emissions to the CCC’s Sixth Carbon Budget 
Balanced Net Zero Pathway1 (which is based on central 
assumptions)

o In 2023, the ERM base scenario emissions from all 
cars are 0.2% lower than the BNZP emissions

o In 2030 the ERM base scenario emissions from all 
cars are 11.4% higher than the BNZP emissions, 
but this difference then reduces toward 2050

o A large part of these differences are due to different 
car BEV uptake curves used, with car BEV uptake in 
6CB increasing more quickly than the car  BEV 
uptake inputs provided by the CCC used in the 
analysis for this report.
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1. Figures based on inputs received from CCC on 3rd June 2024 in “v8_CCC_ERM_DraftEVAssumptions” Excel file

2. ERM scenario here accounts for all cars under 30 years of age (vehicles over 30 years old are <1% of the current 

stock)
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Accounting for the growth of the UK van stock, the base scenario output shows the 
projected S-curve of BEV uptake (which is less rapid than for cars)
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Total number of vans (all ages) in the UK vehicle stock by powertrain (base scenario)

The modelled base scenario represents the UK vehicle stock projections based on the assumptions and inputs described on the previous slides. The base 
scenario is later adjusted to test the impact of additional sensitivities (policies). The base scenario projection shows:

• The overall UK van stock is projected to grow from ca. 4.7M vehicles in 2023, to ca. 5.4M in 2050 at a CAGR of 0.5% for this time range

o In 2023, this projection equates to a total fuel consumption of 7.9M tonnes of petrol and diesel, an average annual mileage of ca. 13,260 
mi/van, and 19.8M tCO2e of van tailpipe emissions.

o UK BEV stock is projected to increase rapidly in the future: by 2050 96.4% of all vans are BEVs

• Note, these projections currently only include cars, and exclude vans. Medium- and heavy-duty vehicles and other forms of road transport are also 
excluded.
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Base scenario van tailpipe emissions diverge more than for cars from the estimated 
trajectory for van emissions from the CCC’s Sixth Carbon Budget Balanced Net Zero Pathway
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Projection of all van tailpipe emissions for the UK stock• Relative to 19.9 MtCO2e in 2023, the ERM base scenario 
projection shows:

o 21% reduction by 2030

o 77% reduction by 2040

o 97% reduction by 2050

• For comparison, we have also compared the UK van 
stock emissions to the CCC’s Sixth Carbon Budget 
Balanced Net Zero Pathway1 (which is based on central 
assumptions)

o In 2023, the ERM base scenario emissions from all 
vans are 4.7% higher than the BNZP emissions

o In 2030 the ERM base scenario emissions from all 
vans are 22.5% higher than the BNZP emissions, 
but this difference then reduces toward 2050

o As for cars (see previous slide), it is assumed that 
these differences stem from different BEV van 
uptake assumptions for CB6 versus those provided 
by CCC for use in this report
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1. Figures based on inputs received from CCC on 3rd June 2024 in “v8_CCC_ERM_DraftEVAssumptions” Excel file

2. ERM scenario here accounts for all vans under 30 years of age (vehicles over 30 years old are <1% of the current 

stock)2



Car: 1,682 kgCO2e/car5, Total 70 MtCO2e6

Van: Total 18.2 MtCO2e7

Car: 1,861 kgCO2e (avg), Total 61.8 MtCO2e
Van: 4,251 kgCO2e (avg), Total 19.8 MtCO2e

Car:  7.2 Lge/100km (avg), Total 23.4Mt fuel
Van: 8 Lge/100km (avg), Total 7.9Mt fuel

Car: 6.7 Lge/100km4, Total 21.7 Mt fuel5

Van: Total 5.6 tonnes fuel5

The modelled base scenario’s fuel consumption, mileage 
and emissions estimates for 2023 are in-line with public sources

39

ERM’s modelling for cars and vans was checked against the most recent pre-COVID statistics to ensure the base scenario is as aligned as 
possible with current data. Where modelled figures deviate from public figures, justifications or likely explanations are provided below.
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• ERM’s modelling resulted in a ca. 20% increase in fuel consumption per new car compared to the 
most current data available from the IEA. This is likely due to ERM’s use of real-world fuel 
consumption factors from the ERM in-house cost and performance model instead of the WLTP 
figures used by the IEA.

• ERM’s calculated total fuel consumption is therefore higher than the total petrol and diesel 
consumption reported by DfT, stemming from the aforementioned fuel economy data difference.

Annual fuel consumption

1. Department for Transport. nts0901.ods (live.com)

2. RAC Foundation (2020). New car mileage based on analysis of MOT data (racfoundation.org)

3. Final Van Statistics 2019-20 (publishing.service.gov.uk)

4. Fuel economy in the United Kingdom – Analysis - IEA

ERM modelling for 2023 2019 figures from public sources

Fuel Consumption Check

Car: 7,600 mi (avg), 9,500 mi (new)
Van: 13,300 mi (avg), 18,500 mi (new)

Car: 7,400-7490 mi (avg)1,2 , 10,400 mi (new)2

Van: 13,200 (avg), 17,800 mi (new)3

• On a per-vehicle basis, ERM’s calculated 2023 mileage is very similar, falling within 10% of the 2019 
NTS (7,400 mi/car), MOT (7,490 mi/vehicle) and DfT van data.

• This gap could be due to inaccuracies in respondent mileage estimation in the NTS, or variation in 
driving patterns since 2016 when the NTS data was collected.

Annual mileage Mileage Check

• Similar to the above, the use of real-world fuel consumption factors increases the estimated amount of 
fuel used per vehicle in ERM’s calculations, resulting in a ca. 20% increase in per car emissions

• ERM’s estimated total car emissions are lower than DfT’s reported figures by ca. 13% partly due to the 
decrease in number of cars (10%) between 2019 and 2023, as well as the use of only petrol emission 
factors (there is a low proportion of diesel cars currently in the UK fuel mix and this share is expected 
to decrease further in the future).

• In contrast, the public source for van emissions is expected to be an underestimation as the number of 
vans grew only 8% between 2019 and 2023, leading ERM’s modelling to exceed public 2019 figures

Annual emissions Emissions Check

5. Department for Transport. env0101.ods (live.com) 

6. Average CO2 Emissions per Car in the UK | NimbleFins 

7. Final UK greenhouse gas emissions national statistics: 1990 to 

2022 - GOV.UK (www.gov.uk)

CARS VANS

https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fmedia%2F64e8c590691aa3000da56e3c%2Fnts0901.ods&wdOrigin=BROWSELINK
https://www.racfoundation.org/research/mobility/new-car-mileage
https://assets.publishing.service.gov.uk/media/62455bc3e90e075f1088f630/van-statistics-2019-to-2020.pdf
https://www.iea.org/articles/fuel-economy-in-the-united-kingdom
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fmedia%2F6579e271095987000d95e067%2Fenv0101.ods&wdOrigin=BROWSELINK
https://www.nimblefins.co.uk/average-co2-emissions-car-uk
https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-emissions-national-statistics-1990-to-2022
https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-emissions-national-statistics-1990-to-2022


BEV car stock growth accelerates in the early 2030s, led by consumers with 
charging access and higher incomes
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• In 2030, the year of the UK’s NDC, BEV car stock share among consumer archetypes without charging access (blues) remains 
very low.

• BEV adoption among car consumers who prefer second-hand and older cars and who have charging access (greens) begins 
increasing more sharply around 2031 (especially among those with lower incomes).

• Shortly afterward, around 2032, BEV adoption begins for ICE tail consumer who do not have charging access.

• By 2038, 82% of those in Archetype #6 (High-income, charging access) will own a BEV, compared to 47% BEV stock 
proportion for Archetype #5 (High-income, no charging access). Archetypes without charging lag by on average ca. 2-7 
years.

Seventh Carbon Budget 
(2038 through 2042)

1. Electric Mobility: Inevitable or Not? (2022)

CARS

UK NDC (2030)

Based on a 2022 ERM study 
completed for the Platform on 
Electric Mobility1, private 
consumers in the UK value EV 
home charging at around 
£3,850. For second-hand and 
older cars, this would be a 
high share of the cost of the 
vehicle.

https://www.platformelectromobility.eu/wp-content/uploads/2022/01/20220110_InevitableEV_Final.pdf


Overall, second-hand BEV uptake in the UK van stock is ca. 4 years delayed relative to cars for 
consumers with charging access, while uptake for consumers without charging access follows 
similar timing as for cars
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Seventh Carbon Budget 
(2038 through 2042)

Based on a 2022 ERM study 
completed for the Platform on 
Electric Mobility1, private 
consumers in the UK value EV 
home charging at around 
£3,850. For second-hand and 
older vans, this would be a 
high share of the cost of the 
vehicle.

1. Electric Mobility: Inevitable or Not? (2022)

VANS

• As with cars, in 2030, the year of the UK’s NDC, BEV car stock share among consumer archetypes without charging access 
(blues) remains very low.

• Unlike for cars, where income (light vs dark colours) differentiates BEV stock share among the archetypes, this effect is less 
pronounced for vans where archetypes that differ by income converge more for this metric.

• BEV adoption among van consumers who prefer second-hand and older cars and who have charging access (greens) begins 
increasing more sharply around 2032 (especially among those with lower incomes).

• By 2038, 65% of those in Archetype #6 (High-income, charging access) will own a BE van compared to 38% BEV stock 
proportion for Archetype #5 (High-income, no charging access).

UK NDC (2030)

https://www.platformelectromobility.eu/wp-content/uploads/2022/01/20220110_InevitableEV_Final.pdf


Total car tailpipe emissions are projected to steeply drop by the mid-2030s, 
led by groups with charging access
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Second-hand and older annual car tailpipe emissions in stock by archetype1

• Second-hand and older car stock tailpipe emissions total 52.0 MtCO2e in 2023.

• Archetypes with charging access have a steep decrease in total tailpipe emissions as a result of increasing BEV stock among these groups (previous 
slide). Yet since these archetypes are larger in 2023 (19.7M individuals with charging access versus 8.1M people without), archetypes with charging 
access do not emit similar quantities of CO2e as those without charging access until the mid 2030s.

• Although relatively stagnant in the 2020s, emission reductions for those without charging access begin decreasing after 2030.

• Within charging groups, those with lower incomes tend to lag in emissions reduction.

Seventh Carbon Budget 
(2038 through 2042)
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1. Total emissions here exclude vehicles which are under 3.5 years (classed as “new cars” and excluded from the 
archetype analysis), as well as vehicles older than 30 years (less than 1% of stock)
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Total van tailpipe emissions are projected to steeply drop by the mid-2030s, 
led by groups with charging access
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Second-hand and older annual van tailpipe emissions in stock by archetype1
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1. Total emissions here exclude vehicles which are under 3.5 years (classed as “new vans” and excluded from the 
archetype analysis), as well as vehicles older than 30 years (less than 1% of stock)
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VANS

• Second-hand and older van stock tailpipe emissions total 11.9 MtCO2e in 2023.

• As with cars, van owners with charging access have the largest decrease in total tailpipe emissions as a result of the earlier increase in BEV stock share 
among these groups (previous slide). However, there is more of a spread of emissions across all six archetypes for vans in the 2020s, rather than the gap 
in emissions by charging access (colour) seen for cars.

• Although relatively stagnant in the 2020s, emission reductions for those without charging access begin decreasing after 2030, in sequence from higher to 
lower income (within charging groups those with lower incomes tend to lag in emissions reduction).

Seventh Carbon Budget 
(2038 through 2042)

UK NDC (2030)



For ICE tail consumers, the base scenario suggests the timing of the 
waves of BEV sales
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% Second-hand and older BEV sales by segment1

• For second-hand vehicles, large cars and vans dominate initial BEV sales share, which are then overtaken by medium vehicles, before smoothing to 
relatively consistent uptake across all size segments. This pattern is then repeated across all subsequent waves once these vehicles are later resold.

• The largest time gap is projected to be between the initial peaks (grey dotted lines) of the fourth- and fifth-hand waves (7 years), suggesting that the 
oldest vehicles are kept longer before being resold. The shortest time gap is between the initial peaks of the second- and third-hand and third- and 
fourth-hand waves (5 years).

• In 2030, some second-hand BEVs have started to be resold as third-hand vehicles. Nearly all second-hand car sales are projected to be BEVs by 2039.

5 years 7 years

Small Medium Large

5 years

1. Number of keepers and vehicle age derived from the Department of Transport. veh1108.ods (live.com)

CARS VANS

https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fmedia%2F6489d02bb32b9e000ca96777%2Fveh1108.ods&wdOrigin=BROWSELINK


In the base scenario, higher annual distance driven correlates strongly 
with faster uptake BEV uptake among consumers in the ICE tail
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1. Electric Mobility: Inevitable or Not? (2022)

• Considering car and van drivers together, consumers in the ICE tail who drive 7,500 miles per year or more make the switch to BEVs 
more quickly than those that drive less.

• Consumers in the three lowest annual distance bands (ranging from 0 to 7,499 miles per year) have 4, 6 and 13 percentage points fewer 
BEVs in 2038 compared to the next lowest group (7,500-9,999 miles per year).

• These findings suggest that consumers in the ICE tail may be more sensitive to the total cost of ownership savings offered by a BEV as 
annual distance increases up to 7,500 miles per year. Increasing annual driving distances further beyond this threshold shows less of an 
increase in BEV uptake compared to below 7,500 miles per year.

Annual distance driven (mi):

CARS VANS

Seventh Carbon Budget 
(2038 through 2042)

UK NDC (2030)

Lower annual distance bands (light colours)
Higher annual distance bands (dark colours)

https://www.platformelectromobility.eu/wp-content/uploads/2022/01/20220110_InevitableEV_Final.pdf


Zooming in on the period up to 2030, less than 5% of ICE tail consumers with 
household incomes below £30,000 will purchase BEVs until 2029 or later
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• Those with incomes under £30,000 form a cluster with very low BEV sales share (cars and vans). This may suggest that this income threshold 
could be a considered when tailoring policy incentive/support options.

• By 2030, more than one-third of the highest income consumers (≥£75,000) in the ICE tail are buying EVs, with their share of BEV sales increasing 
sharply in the later 2020s. The top four highest BEV sales shares in 2030 align with the top four highest household income bands.

• Note, total vehicle sales can vary substantially by income band in modelled results (especially for smaller income groups), therefore the age of 
vehicles that are purchased (second-hand, third-hand, etc.) also varies, which impacts BEV share by income band in a given year.

2023 2024 2025 2026 2027 2028 2029 2030

Less than £10,000 0% 0% 0% 0% 1% 4% 3% 4%

£10,000-£14,999 0% 0% 0% 0% 1% 2% 3% 6%

£15,000-£19,999 0% 0% 0% 0% 0% 1% 4% 6%

£20,000- £24,999 0% 0% 0% 0% 0% 1% 5% 3%

£25,000- £29,999 0% 0% 0% 1% 1% 2% 7% 8%

£30,000- £34,999 0% 0% 1% 2% 6% 5% 10% 15%

£35,000- £39,999 0% 1% 2% 4% 4% 7% 15% 17%

£40,000- £49,999 1% 1% 5% 6% 5% 8% 16% 25%

£50,000- £59,999 2% 4% 4% 4% 4% 12% 14% 24%

£60,000- £69,999 3% 5% 6% 7% 8% 16% 19% 34%

£70,000- £74,999 4% 5% 5% 8% 12% 17% 25% 39%

£75,000-£99,999 3% 4% 8% 11% 16% 16% 28% 40%

£100,000 or more 4% 7% 11% 12% 18% 21% 30% 46%

Second-hand and older BEV sales % by household income band 

= First year with a BEV sales share ≥ 5%

CARS VANS



Home charging access is a strong predictor of earlier BEV uptake among 
consumers in the ICE tail, with house type and parking access having a 
relatively equal impact
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2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
0%

20%

40%

60%

80%

100%

Second-hand and older BEV sales % by assumed home charging access

Home charging access (greens)
No home charging access (blues)

• In modelling home charging access, we have assumed consumers who stated they park in a garage/private property, or who live in 
detached/semi-detached houses or purpose-built flats would have home charging access. All other home parking selections (e.g., on-street 
parking) and house types (e.g., non-purpose built flats) are assumed not to have home charging access.1

• Among consumers with home charging access, until around 2037, a home parking situation that is conducive to setting up charging correlates 
slightly more with a higher BEV sales share than housing type, but this difference is small. Among consumers without home charging access, 
the opposite is true.

Seventh Carbon Budget 
(2038 through 2042)

No home charging access due to house type

No home charging access due to parking constraints

Has home charging access due to house type

Has home charging access due to parking availability

1. Where data was provided for parking location and house type in the NTS (~50% of respondents), assumed access 
to home charging was determined by parking location.

CARS VANS

UK NDC (2030)
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Section introduction: Policy analysis
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Modelled sensitivities to guide policy focus: This sub-section shows results from several sensitivity model runs that were 
performed on a draft iteration of the base scenario to understand how different changes to the model inputs impact BEV uptake  
and emissions. The results from this analysis were used to inform the approach to selecting long-list and short-list policies for 
further evaluation.

Policy long-list evaluation: In this sub-section, a high-level framework for evaluating policies on their relevance to this study is 
introduced. The factors considered were BEV sales share change, emissions impact, just transition impact, ease of execution, and 
cost to government. The long-list of policies was built according to each of the barriers consumers in the ICE tail face in 
transitioning to EVs. From the long-list a selection of six policies were selected for further modelled analysis.

Results from policy short-list modelling: This sub-section describes each of the six short-listed policies in detail, including the 
specifics of when/how they might be implemented by UK Government, as well as how the policies were simulated using the stock 
and sales model. Visual results from each of the policy model runs are presented and described to illustrate the impact acros s ICE 
tail consumer archetypes relative to the base scenario. Additional comments on the secondary impacts of the policies that cou ld 
not be included in the modelling are shared. Finally, this sub-section ends with the emissions reduction results from the policy 
runs, which are compared relative to each other and relative to the base scenario. 

Results from policy package modelling: Based on the results from the short-listed policy runs, two of these policies were 
identified as being complementary and were re-run through the stock and sales model together. As in the previous sub-section, the 
archetype and emissions results are presented. A final wrap-up compares and ranks the results from all policy runs.

FINAL REPORT: Understanding tail of the EV transition
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Sensitivity runs were performed to understand the impact of various levers on the 
BEV stock share and tailpipe emissions for the ICE tail

51

Sensitivity Direction Description
2040 BEV 
stock %

2040 
Emissions

Draft base scenario Scenario aligned with interim CCC inputs/assumptions 88% 8.5MtCO2e

BEV sales

BEV sales are reduced
The number of BEVs sold is reduced by 20% up to 2030 and 10% for 2031-2034 (e.g. 60% BEV sales 
before 2030 reduced to 48%)

-6.7% +31.6%

BEV sales are increased
The number of BEVs sold is increased by 20% up to 2035, capped at 100% in each segment (e.g. 60% 
BEV sales before 2030 increased to 72%)

+4.4% -18.9%

Car mileage
ICE mileage up ICE mileage in the tail increases by 20% as ICE are only purchased by high mileage users - +20%

BEV mileage up BEV mileage in the tail increases by 20% as BEV are only purchased by high mileage users - -20%

ICEV 
scrappage 
rate

ICE scrapped at a slower rate The number of cars scrapped each year for ICE cars made after 2020 (all ages) is reduced by 20% -1.8% +11.4%

ICE scrapped at a faster rate The number of cars scrapped each year for ICE cars made after 2020 (all ages) is increased by 20% +1.5% -9.6%

Scrappage 
rate by car 
age

Old cars scrapped at a slower 
rate

The number of cars scrapped each year for cars made from 2020 and over 10 years old is reduced by 
20%

-1.5% +9.8%

Old cars scrapped at a faster 
rate

The number of cars scrapped each year for cars made from 2020 and over 10 years old is increased 
by 20%

+1.3% -8.4%

Car Size

Increase sales rate for large 
cars

More large cars are sold, with sales gradually increasing from 35% 2023 to 63% in 2050 +0.4% -0.9%1

Sold cars stay same size as in 
20222

The proportion of S/M/L sales stays roughly level from 2023 onward, as opposed to decreasing car size 
(as in the draft base scenario)

- +0.1%

BEV 
scrappage 
rate

BEVs scrapped at a slower 
rate

The number of cars scrapped each year for BEVs made after 2020 (all ages) is reduced by 20% +0.1% -0.2%

BEVs scrapped at a faster rate The number of cars scrapped each year for BEVs made after 2020 (all ages) is increased by 20% -0.1% +0.3%

Six sensitivities were tested against a draft base scenario run for cars, demonstrating their relative impact to help inform policy prioritisation. These sensitives were 
selected with the CCC as those that could be adjusted in the modelling. Other impacts considered included the expansion of zero emissions zones and changes that would 
increase the residual value of vehicles (e.g., better predictive maintenance), but due to modelling limitations/complexity, it was agreed not to investigate these further.
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2. Note that that this sensitivity was ultimately incorporated 
as part of the final base scenario (the results of which are 
summarised in the Base scenario results sub-section).

1. EV uptake in large cars segment is higher in the early 
years, so increasing the volume of large cars increases 
the number of EVs sold (slightly reducing emissions).



Inflating/deflating BEV sales causes uptake curves to diverge 
in the late 2030s before converging again as 2050 approaches
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2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
0%

20%

40%

60%

80%

100%

Draft base scenario BEV sales are reduced by 20% BEV sales are increased by 20%

% Annual second-hand and older BEV car sales, sensitivities compared to draft base scenario

• The BEV sales sensitivity involves increasing or decreasing uptake curves by 20% relative to the draft base scenario for cars. At 
the start of the Seventh Carbon Budget in 2038, these upper and lower bounds translate to a 15% difference in BEV sales

• Yet due to the slow initial increase in BEV sales and the eventual convergence of the uptake curves in 2050, the primary 
differences observed will be in the period between 2030 and 2045.

• The sensitivity modelling therefore shows that earlier increases in BEV sales can be a key decarbonization lever to ensure uptake 
is sufficient to achieve the UK’s 2050 net zero target.

Seventh Carbon Budget 
(2038 through 2042)

15% difference in 
BEV availability

CARS

UK NDC (2030)
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We categorised the policies worth considering for impacting the ICEV tails in terms of the EV 
adoption barriers and evaluated them based on five criteria
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I cannot charge a BEV at 
home

BEVs are more expensive 
than ICEVs

The public charging network is not 
good enough

I do not 
like/trust BEV 

technology
Barrier

I can drive in 
my local area 
without a BEV

• For each barrier, we also captured the existing (status quo) policy currently in place in the UK as well as gaps that the pol icy levers research indicated for UK

• The relevant policy long-list is on the following five slides

• We used a five-point relative rating system to qualify the impacts of each policy in the long-list

Rating BEV sales % change
Emissions 

impact
Just transition Ease of execution Cost to government

Large 
Positive

Large expected increase 
(decrease) in rate of BEV 

(ICEV) sales

Significant reduction in 
emissions by 2030

Large benefits to archetypes 
with most barriers 

Can be rapidly               
implemented

Significant revenue                             
for government

Moderate 
Positive

Moderate expected increase 
(decrease) in rate of BEV 

(ICEV) sales

Moderate reduction in            
emissions by 2030

Moderate benefits to 
archetypes with most 

barriers 

Can be implemented                                      
after further evaluation

Moderate revenue for 
government

Neutral
Limited expected increase 
(decrease) in rate of BEV 

(ICEV) sales

Limited reduction in      
emissions by 2030

Limited benefits to 
archetypes with most 

barriers 

Detailed investigations or 
feasibility studies required

Roughly cost neutral                       
to government

Moderate 
Negative

n/a
Risk of reducing                          
just transition

Significant technological,                             
political or social barriers

Moderate capital/ongoing           
cost for government

Large 
Negative

n/a n/a n/a
Significant capital/ongoing      

cost for government

Criteria for evaluating policies in the long-list 



Policy analysis summary
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From a full list of 26 policies (not shown) with a potential to influence the ICE tail size and consumer composition, the fol lowing 18 policies were identified as the most 
promising. Each of the five categories of policies (light blue headings) is explored further over the next five slides.

Policy
Policy timeline for 
maximum impact on ICE 
tail E

m
is

si
o

n
s 

im
p

a
ct

Ju
st

 
tr

a
n

si
ti

o
n

C
o

st
 t

o
 

g
o

v
’t

Modelling 
method

1. Addressing affordability (CAPEX)

Feebates Very Early (<2027) Increase EV sales

BEV purchase grants, 
tax credits for new cars

Very Early (<2027) Increase EV sales

BEV purchase grants, 
tax credits for used cars

Early/Mid (2025-2035) Reduce cost barrier

EV purchase loans

Very Early (<2027) (new 
vehicles)

Mid (2030-2035) (used 
vehicles)

Increase EV sales, 
reduce cost barrier

BEV social leasing 
schemes

Early (<2030) (new 
vehicles)

Mid (2030-2035) (used 
vehicles)

Increase EV sales, 
reduce cost barrier

ICEV scrappage scheme Mid/Late (>2030)
Increase (old) ICEV 
scrappage

2. Addressing affordability (OPEX)

Fuel carbon taxes Mid/Late (>2030) Reduce cost barrier

Mandate energy 
providers to expand 
cheaper EV tariffs

Always
Increased EV sales, 
reduce cost barrier

EV maintenance and 
warranty regulations

Always Reduce cost barrier

Negative Neutral Positive

Policy
Policy timeline for 
maximum impact 
on ICE tail E
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Modelling 
method

3. Addressing home charging access

EV-priority parking spaces Early/Mid (<2035)

Reduce home 
charging barrier

Home charging access Always

EVCPs required for 
new/renovated buildings

Always

4. Addressing public charging access

Petrol stations must provide EV 
charging

Early/Mid (<2035)

Reduce public 
charging barrier

Regulation for distribution of 
public EVCPs

Early/Mid (<2035)

EVCPs required for new/ 
renovated non-residential 
buildings

Always

5. Addressing other barriers

Mandate ZEZ for cities above a 
certain minimum population

Mid/Late (>2030)
Change regional 
barriers

Formation of new government 
entity focused on ensuring 
positive EV experience

Early (<2030) Reduce 
technology 
mistrust (not 
modelled)Require vehicle dealers to upsell 

EV
Early (<2030)



Barrier: EV Affordability (CAPEX), for prioritisation in the near-term
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Existing policy:

The UK has implemented grant programmes for the purchase and installation of EV charging infrastructure at home, at 
the workplace, and for rapid en-route EVCPs. Purchase grants of up to £5,000 are also available for electric vans and LCVs.

Potential policy gaps: Relative to ICEVs, upfront cost reductions for the purchase or leasing of both new and used BEVs 
in the form of grants, tax credits or favourable loans and lease rates. ICEV scrappage schemes.

Policy Description and example(s)
BEV sales % 
change

Emissions 
impact

Just 
transition

Ease of 
execution

Cost to 
government

Feebates

A revenue-neutral tax program to fine vehicles that are highly-polluting (ex. ICEVs) and 
subsidise zero-emission vehicles to encourage powertrain switches. France’s bonus-malus 
scheme provides ≤€7k grant in new BEV purchase subsidies and ≤€50k in fines for the most 
polluting vehicles1.

Increased impact from 
disincentivizing ICEVs and 
promoting ZEVs

Can vary 
subsidy and 
fine amounts 
based on 
vehicle 
purchase 
price, 
household 
income, 
region, or 
other traits to 
promote 
equity

BEV 
purchase 
grants, tax 
credits

Used vehicles: Upfront price reduction for the purchase of non-new BEVs, typically 
administered at the point of purchase by dealerships. In Germany, a ≤€4.5k grant is 
available for the purchase or lease of used BEVs2

May be less effective in the 
present due to fewer used 
BEVs available

New vehicles: Upfront price reduction for the purchase of new BEVs, typically 
administered at the point of purchase by dealerships. Many national governments offer 
grants for the purchase of new BEVs (e.g., the Netherlands (≤€4k), Ireland (≤€3.5k) . The UK 
offered ≤£5k per new BEV purchase until the program was cancelled in June 20223.

EV 
purchase 
loans

Programmes to fund reduced interest rates for the purchase of new or used BEVs. The 
Used Electric Vehicle Loan formerly offered in Scotland offered an interest-free loan on used 
EVs up to £30k repayable over five years4

BEV social 
leasing 
schemes

Programmes to fund a reduction in leasing rates for BEVs. France offered 50,000 electric 
cars leased at €100/month, specifically to low-income households (annual taxable income of 
≤€15.4k/person). The scheme closed in Feb 2024 after six weeks due to high demand5.

ICEV 
scrappage 
scheme

Grants provided to individuals that scrap ICEVs to remove their polluting potential from 
continued use, often increasing with greater age or emissions intensity, typically then 
used for purchasing BEVs. California’s Clean Cars 4 All program provides up to $12k for the 
scrapping of ICEVs with a model year before 2008, based on a household’s income and size6.

Negative Neutral Positive

1. Clean cars -Green bonus, aid for the acquisition of low-emission vehicles: what changes in 2023? | Service-
Public.fr
2. Incentives and Legislation | European Alternative Fuels Observatory (europa.eu)
3. Plug-in grant for cars to end as focus moves to improving electric vehicle charging - GOV.UK (www.gov.uk)
4. Used Electric Vehicle Loan - Energy Saving Trust
5. France halts €100-a-month electric car leasing scheme after huge demand | France | The Guardian
6. Clean Cars 4 All | California Air Resources Board

https://www.service-public.fr/particuliers/actualites/A14391?lang=en
https://www.service-public.fr/particuliers/actualites/A14391?lang=en
https://alternative-fuels-observatory.ec.europa.eu/transport-mode/road/germany/incentives-legislations
https://www.gov.uk/government/news/plug-in-grant-for-cars-to-end-as-focus-moves-to-improving-electric-vehicle-charging#:~:text=The%20government%20is%20today%20(14,half%20a%20million%20electric%20cars.
https://energysavingtrust.org.uk/grants-and-loans/used-electric-vehicle-loan/
https://www.theguardian.com/world/2024/feb/13/france-halts-100-a-month-electric-car-leasing-scheme-after-surge-in-demand#:~:text=1%20month%20old-,France%20halts%20%E2%82%AC100%2Da%2Dmonth%20electric%20car,leasing%20scheme%20after%20huge%20demand&text=The%20French%20government%20has%20suspended,the%20number%20of%20vehicles%20required.
https://ww2.arb.ca.gov/our-work/programs/clean-cars-4-all


Barrier: EV Affordability (OPEX), relevant in the near-
term and after BEV/ICEV parity
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Existing policy and potential gaps:

• The UK has implemented grant programmes for the purchase of EVs and EVCI, but not their operation. Energy providers have show n interest without any policy levers to 
help reduce the cost of electricity for charging, although the relative OPEX costs for individuals that own ICEVs and drive l onger distances can be pushed further.

Policy Description and example(s)
BEV sales % 
change

Emissions 
impact

Just 
transition

Ease of 
execution

Cost to 
government

Fuel carbon 
taxes

The addition of a fee for each unit purchase of petrol or diesel to compensate for the 
emissions they generate, to disincentivize the purchase and use of ICEVs. In Sweden, 
has implemented a carbon tax since 1991, currently at a rate of €122/tCO2e rather than 
using a volume-based tax1.

Targets 
vehicle 
mileage but 
not HH income

Mandate 
energy 
providers to 
expand 
cheaper tariffs 
for EV charging

Mandate energy providers to reduce the cost of electricity for EV charging, such as 
through funding programmes, regulations etc. 
• Cheap charging: Octopus Energy in the UK offers Intelligent Octopus Go, which when 

paired with an approved charger provides consumers with six hours of renewably 
generated electricity for EV charging from 11:30pm – 5:00am2.

• Energy rebate: Ovo’s Charge Anytime offers a reduced rate (7p/kWh) for electricity 
consumption for EV charging. All consumption is initially charged at regular rates and 
the difference is refunded each month for eligible EVs or EV home chargers3.

EV 
maintenance 
and warranty 
regulations

EV battery replacements can be costly, and the risk of that cost may dissuade potential 
customers despite its unlikelihood. Regulations that push the responsibility of EV 
performance and subsequent maintenance costs can boost consumer confidence and lower 
OPEX costs especially for used BEVs. Examples include:
• Battery state of health (SOH) monitoring to estimate a battery’s remaining capacity4, 
• Mandating the extension of the length of breadth of EV battery warranties. 

Californian state law requires EVs to be covered under warranty for 10 years or 150k 
miles driven, higher than the US and UK federal 8 years/100k miles requirement5

Warranties 
affect resale 
value and 
OPEX costs 
that are most 
impactful for 
lower-income 
groups

Negative Neutral Positive

1. Sweden’s carbon tax - Government.se
2. Intelligent Octopus Go | Octopus Energy
3. Charge Anytime EV add-on | EV tariffs upgrade | OVO Energy

4. Government considers new electric vehicle battery degradation laws (fleetnews.co.uk)
5. California Vehicle and Emissions Warranty Periods | California Air Resources Board

https://www.government.se/government-policy/swedens-carbon-tax/swedens-carbon-tax/#:~:text=Swedish%20carbon%20tax%20rates&text=The%20carbon%20tax%20was%20introduced,of%20SEK%2010.87%20per%20EUR).
https://octopus.energy/smart/intelligent-octopus-go/
https://www.ovoenergy.com/electric-cars/charge-anytime
https://www.fleetnews.co.uk/news/latest-fleet-news/electric-fleet-news/2023/05/02/government-considers-new-electric-vehicle-battery-degradation-laws
https://ww2.arb.ca.gov/resources/fact-sheets/california-vehicle-and-emissions-warranty-periods


Barrier: Lack of home charging access
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Existing policy:

• The UK implemented regulations in 2021 in England to mandate any new building development with parking to be fitted with elec tric vehicle charge points (EVCPs) or 
cable routes for future EVCP installations. This also applies to residential buildings undergoing a material change of use or  large-scale redevelopments.1

• UK Government also previously provided funding and guidance for local authorities to deploy EVCP through the on -street residential charge point scheme (ORCS) and the 
Local EV Infrastructure (LEVI) Fund.2 The Energy Saving Trust’s DfT-funded Local government support programme provides guidance and workshops for local authorities 
to deploy and govern EVCP efforts.

• The charge point grants for renters and flat owners, for households with on-street parking, and for landlords (including landlords of car parks) made available in 2022 or  
will close after Q1 2025, and they provide financial support covering 75% of the costs related to chargepoint installation (up to £350) for residences3.

Potential policy gaps: Drivers living in existing housing without 1) a convenient electrical connection to a parking space, 2) an off -street parking space or 3) any dedicated 
parking at all may still struggle with accessing home charging at their dwelling. Public charging is a suboptimal, but possible alternative to home charging (next slide).

Policy Description, Example(s)
BEV sales 
% change

Emissions 
impact

Just 
transition

Ease of 
execution

Cost to 
government

EV-only/priority 
parking spaces

Funding or regulation to help local authorities implement and 
enforce parking access close to public residential EVCPs. Use and 
installation of on-street EVCPs near residences may be hindered by 
ICEVs blocking/occupying parking bays. Designating parking bays as EV-
only whilst charging, especially in areas where residential parking may 
be scarce, can provide assurance for hesitant potential EV owners4.

No direct BEV sales % 
change or emissions 
impact. (Indirect impacts 
to both from reducing the 
home charging access 
barrier, leading to 
increased BEV adoption)

Residential on-street 
charging regulations

Funding or regulation to help local authorities implement and 
enforce EVCP programmes. An example can be funding for EVCP pilots 
or local studies to conduct stakeholder input regarding trailing 
cables/gullies for on-street charging from residences4.

Requirements for 
EVCPs for new/ 
renovated 
residential buildings

Mandating the inclusion of EVCPs or cable routes for new buildings 
- already in place in England1. Harmonise this requirement for the rest 
of the UK so that EVCPs are available in car parks associated with 
residences (where cars are likely to be parked for overnight charging).

Negative Neutral Positive1. Infrastructure for charging electric vehicles: Approved Document S - GOV.UK (www.gov.uk)
2. On-Street Residential Chargepoint Scheme guidance for local authorities - GOV.UK (www.gov.uk)
3. Approved document S: infrastructure for the charging of EVs (2021)
4. Local-Authority-Guidance-Positioning-chargepoints.pdf (energysavingtrust.org.uk)

https://www.gov.uk/government/publications/infrastructure-for-charging-electric-vehicles-approved-document-s
https://www.gov.uk/government/publications/grants-for-local-authorities-to-provide-residential-on-street-chargepoints/grants-to-provide-residential-on-street-chargepoints-for-plug-in-electric-vehicles-guidance-for-local-authorities#about-the-on-street-residential-chargepoint-scheme
https://assets.publishing.service.gov.uk/media/6218c5d38fa8f54911e22263/AD_S.pdf
https://energysavingtrust.org.uk/wp-content/uploads/2020/10/Local-Authority-Guidance-Positioning-chargepoints.pdf


Barrier: Lack of public charging access
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Existing policy:

• The UK has a public ambition of installing 300,000 public EVCPs by 2030 and 6,000 fast chargers along motorways and 
A roads by 2035. The UK passed the milestone of 50,000 EVCPs installed at the end of 2023. 1

• The UK’s Public Charge Point Regulations came into force on 24 November 2023, which put in place various requirements that ch arge point operators (CPOs) are required 
to meet within the next 1-2 years (depends on requirement) including: enabling contactless payments, payment through at least on e roaming providers, 99% average 
network reliability, 24/7 staffed customer helpline, clear display of maximum price of a charging session in p/kWh (effective  immediately).2

• The Workplace Charging Scheme and the EV infrastructure grant for staff went into effect in 2022 and will close after Q1 2025 , and they provide financial support covering 
75% of the costs related to CP installation for workplaces and for small- and medium-businesses, respectively.3

• In England, new or renovated non-residential buildings with >10 parking spaces must have a minimum of one CP and cable routes for 20% of the total number of spaces.4

Potential policy gaps: Largest gaps are 1) adequate spread and geographical distribution of public charge points; 2) adding public EVCPs at public p arking/refuelling 
locations

Policy Description, Example(s)
BEV sales % 
change

Emissions 
impact

Just 
transition

Ease of 
execution

Cost to 
government

Mandating petrol 
stations to provide EV 
charging

Germany and Brazil have both proposed legislation that would 
require all petrol stations or companies with >200 petrol stations in 
the country, respectively to install fast chargers.

No direct BEV sales % change 
or emissions impact. (Indirect 
impacts to both from reducing 
the public charging access 
barrier, leading to increased 
BEV adoption)

Although 
public 
charging can 
be used by 
anyone, it is 
the only 
option for 
consumers 
without home 
charging 
access.

Regulation for 
distribution of public 
EVCPs

Under the EU’s Alternative Fuels Infrastructure Regulation, by 
2025, all of the trans-European transport (TEN-T) network must 
have fast chargers of at least 150kW available every 60km.

Requirements for 
EVCPs for new/ 
renovated non-
residential buildings

Mandating the inclusion of EVCPs or cable routes for new 
buildings - already in place in England. Harmonise this 
requirement for the rest of the UK so that EVCPs are available in 
carparks for shopping centres, businesses and other public 
locations where consumers park regularly. 

Negative Neutral Positive
1. Taking charge: the EV infrastructure strategy (2022)
2. Public Charge Point Regulations 2023 guidance, UK Government (2023)
3. EV chargepoint and infrastructure grant guidance for installers (2023)
4. Approved document S: infrastructure for the charging of EVs (2021)

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1065576/taking-charge-the-electric-vehicle-infrastructure-strategy.pdf
https://www.gov.uk/government/publications/the-public-charge-point-regulations-2023-guidance/public-charge-point-regulations-2023-guidance#:~:text=New%20public%20charge%20points%20of,becomes%20public%20to%20offer%20contactless.
https://www.gov.uk/guidance/electric-vehicle-chargepoint-and-infrastucture-grant-guidance-for-installers#ev-chargepoint-grant
https://assets.publishing.service.gov.uk/media/6218c5d38fa8f54911e22263/AD_S.pdf


Barriers: Ability to drive in local area without a BEV and BEV/technology 
mistrust
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Existing policy:

• The UK DfT published a framework for local authorities to implement and operate Clean Air Zones (CAZ) in England. CAZ in Engl and are 
currently enforced in Bath, Birmingham, Bradford, Bristol, Portsmouth, Sheffield, and Tyneside (Newcastle and Gateshead). 1 

• In Scotland, a Los emissions Zone (LEZ) has been in effect in Glasgow for all vehicle types since Jun 2023, and in 2024 LEZ w ill be 
adopted in Dundee, Aberdeen, and Edinburgh.1 CAZ and LEZ in the UK require daily charges for the highest polluting cars and vans, but 
they do not require BEVs.

Policy Description, Example(s)
BEV sales % 
change

Emissions 
impact

Just 
transition

Ease of 
execution

Cost to 
government

Mandate ZEZ for cities 
above a certain 
minimum population

In France, all cities and municipalities with populations >150,000 
will be required to implement LEZ by 2025. Twelve zones are 
currently enforced in different locations, while more than 30 will 
need to adopted to comply with the regulation.3 Eventually this 
ambition may be increased to zero-emissions zones (ZEZ).

Formation of new 
government entity 
focused on ensuring 
positive EV experience

The establishing, or improved marketing of existing EV 
information hubs. No examples identified. Such a body could: set 
and ensure compliance with consumer minimum service 
guarantees, work with energy companies to ensure appropriate 
and means testing pricing, etc.

Require car dealers to 
upsell EV 

No examples identified. This would require partnering with OEMs 
and their retailers.

Negative Neutral Positive
1. Clean Air Zone Framework (2022)
2. Low Emission Zones Scotland (2023)
3. Connexion France (2024)

Potential policy gaps: Largest gaps are 1) increased ambition of CAZ/LEZ and 2) mechanisms to increase consumer confidence and comfort with BEVs

https://www.gov.uk/government/publications/air-quality-clean-air-zone-framework-for-england/clean-air-zone-framework
https://www.lowemissionzones.scot/
https://www.connexionfrance.com/article/French-news/2024-MAP-Where-are-low-emission-zones-in-France-and-what-are-rules


From the policy long-list evaluation, six policies were selected for the 
short-list and were subsequently run through the stock and sales model
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Many of these short-listed policies were selected because they can be tailored to specifically support consumers in the ICEV tai l. Any policies 
focused on addressing BEV technology preferences/mistrust or local restrictions were not shortlisted because they could not be modelled 
using the method selected for this study.
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I cannot charge a BEV at 
home

BEVs are more expensive 
than ICEVs

The public charging network is not 
good enough

I do not 
like/trust BEV 

technology
Barrier

I can drive in 
my local area 
without a BEV

Short-listed 
policies

Feebates

Social leasing scheme

home charging 
access

Public charging support

ICEV scrappage 
scheme

Used BEV grant / 
subsidy

Policy focuses on increasing BEV uptake
Policy focuses on BEV distribution (just transition)



When evaluating the short-listed policies that impact the ICEV tail, they fall into 
two primary categories

62

Percentage of second-hand and older BEVs in stock by archetype (cars and vans)

Charging access (greens)
No charging access (blues)
Lower income (light colours)
Higher income (dark colours)

1. Policies focused on increasing BEV uptake (feebates, social leasing scheme, and ICEV scrappage scheme): When considering the six consumer 
archetypes below, these policies would shift the cluster of lines to the left (BEV uptake happens sooner for all or specific archetypes, depending on the 
policy) and/or increase the slope of the uptake curves.

2. Policies that affect the distribution of BEVs among consumers in the ICEV tail (home charging access, public charging support, used BEV 
subsidy/grant): This policy type includes most policies that impact just transition considerations to support consumers who face the most barriers to EV 
adoption. When applied to the six consumer archetypes, these policies could:

• Shift the uptake trajectory for consumers with lower-income (lighter colours) closer to that of  higher-income consumers (darker colours)

• Shift the uptake trajectory for consumers who face charging access barriers (blue colours) closer to that of those that have charging access (green 
colours)

The results of the sales and stock modelling of the six short-listed policies (implemented on their own) will be shown in the next sub-section.

Seventh Carbon Budget 
(2038 through 2042)
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UK NDC (2030)
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Policy timeline 

modelled: Active 2025-30, 

remove in 2031 as most 

new sales are BEV

A potentially revenue-neutral tax program to penalise vehicles that are 
highly-polluting (e.g., ICEVs) and subsidise zero-emission vehicles to 
encourage powertrain switches. 

Feebates: A lower-cost and effective affordability lever; does not support 
just transition impacts without careful tailoring of the policy

Case Study: France’s bonus-malus scheme provides ≤€7k grants for 

new BEV purchase subsidies and up to €60k in fines for ICEVs1.

Modelling approach
• A £2,000 relative reduction in BEV price simulated for all vehicle 

types and size. This could be a full £2,000 subsidy on BEVs, a full 
£2,000 penalty on ICE, or in between; this does not affect the 
modelling of EV uptake performed.

• The purchase parity date is calculated for both the base scenario and 
with the feebate (based on CCC price data). This results in the 
purchase parity date being brought forward by 0.6-1.1 years, 
depending on segment.

• Small cars: 1.1 years (2028 to late 2026)
• Medium cars: 0.9 years (2027 to 2026)
• Large cars: 0.7 years (early 2026 to 2025)
• Vans: 0.6 years (early 2026 to 2025)

• The EV uptake in each policy year (2025-30) is taken as the EV uptake 
in the base scenario x years in the future (e.g. Small EV uptake in 2026 
is equal to the base scenario in year 2026 + 1.1, interpolated between 
years). In 2031, EV uptake returns to the base scenario level.

• Emissions impact: annual emissions in 2040 reduced by 11%.

Negative Neutral Positive

1: 2024 CO2 malus tax on the most polluting vehicles | Service-Public.fr
2: Clean Car Discount scheme financial reports | Waka Kotahi NZ Transport Agency (nzta.govt.nz)

BEVs are more 
expensive than ICEVs

Modelled policy:
Policy structure: A 
purchase rebate/fee pro-
rated to WLTP tailpipe 
emissions applied during 
vehicle registration.
Magnitude: A feebate 
difference of £2000 from 
2025-2030 to encourage 
EV adoption.
Distribution: Option to 
also pro-rate subsidy 
amounts by household 
income/vehicle price.

Metric
ERM Assessment (scoring updated relative to other 
short-listed policies)

BEV sales % 
change

Targets powertrain switches due to the simultaneous 
effects of 1) punishing those who continue to purchase 
ICEVs and 2) assisting those who choose to switch to 
BEVs.

Emissions 
impact

Just 
transition

Inherently, this scheme would help higher income 
households buy a BEV more than lower income 
households, as they are more likely to buy a new vehicle.

Subsidies and fees can be varied based on household 
income/vehicle price/emissions to ensure funds are 
more equitable, although political pushback is still 
expected with any fee introduction, and a focus on 
measures to mitigate this would be support its passage.

Ease of 
execution

Easy to understand and can be integrated into existing 
processes (vehicle registration), but may be more 
politically contentious due to fee introduction

Cost to 
government

The program’s cost to government can vary depending 
on the relative number of rebates and fees expected to 
be distributed, and their amounts2.
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https://www.service-public.fr/particuliers/vosdroits/F35947?lang=en
https://www.nzta.govt.nz/vehicles/clean-car-programme/clean-car-discount-ended-on-31-december-2023/clean-car-discount-scheme-financial-reports/


Feebates: This policy may have secondary effects that have not been 
modelled that could affect the equity and emissions impact of this policy.
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As with all the policies modelled, there are potential secondary effect which have not been explicitly modelled, which may reinforce or undermine the 
effectiveness of the policy.

For the modelled feebates policy, potential secondary effects include:

• Reducing the rate of pre-subsidy cost reductions for EVs: If a feebate was introduced and artificially closed the purchase price gap between ICE and BEV, 
this may reduce the incentive for OEMs to reduce their costs. This may be attractive to OEMs who are not ready to meet the increased demand that the cost 
reduction would cause.

o This would result in cost parity not being reached as soon as modelled (as modelling the feebate assumes the same manufacturing cost reductions as 
the base scenario), reducing BEV uptake and increasing emissions relative to those modelled. Introducing feebates will still increase BEV uptake and 
reduce emissions relative to no feebate.

• Skewing the distribution of small/medium/large vehicle sales: The feebates could be applied differentially to different size of vehicles (either based on 
gCO2e/km or vehicle weight), with a greater subsidy for small vehicles and greater fees for larger vehicles. This will reduce the price of smaller vehicles, 
which may increase demand for these over larger vehicles, reducing the current trend towards larger vehicles being sold.

o If implemented in this way and consumer demands change to match this, more small vehicles will be sold, especially small BEVs. This could decrease 
emissions further (as less battery material will be needed for small BEVs and small ICEs are more fuel efficient).

o This will increase the availability of smaller (and cheaper) BEVs entering the second-hand market, which may improve equity for consumers in the tail.

• Increased feebates for low-income households may improve equity: While a flat feebate may not positively impact the equity of the transition, having an 
increased subsidy for low-income households is likely to improve the uptake with households who are unable to buy BEVs currently due to financial barriers. 

o The equity impacts of feebates on new vehicle buyers have not been modelled in this report, as this report focuses on the second-hand and older vehicle 
owners in the tail of the EV transition.



Seventh Carbon Budget 
(2038 through 2042)

Feebates: BEV uptake gains across archetypes, shifting from 0.5-1 year earlier, with 
sequencing based on BEV propensity
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#1 - Low-income / No charging access

#2 - Low-income / Charging access

#3 - Mid-income / No charging access

#4 - Mid-income / Charging access

#5 - High-income / No charging access

#6 - High-income / Charging access

All archetypes

Home charging access (greens)
No home charging access (blues)
Lower income (light colours)
Higher income (dark colours)

CARS VANS

1: Note that percentage point (pp) differences reducing toward 2050 does not mean the policy loses 
efficacy over time. Rather, it indicates that all vehicle stock gets much closer to 100% BEV by 2050, so 
differences between archetypes become smaller.

(+) = BEV 
uptake is 
increased 
by policy

Absolute difference between base scenario and feebates for second-hand and older BE car and van uptake in stock by archetype1

1. BEV uptake: Out of all modelled shortlisted policies, feebates had the largest impact on increasing BEV uptake across all archetypes (see grey dotted line).

• Until around 2036, consumers with home charging access (greens) increase their BEV uptake most from the policy, with the BEV uptake rate for 
Archetype #2 (Low-income / charging access) peaking in 2034. However, uptake for this group remains higher than the average increase in uptake 
across all archetypes until around 2043.

• From 2033 onward, BEV uptake is higher for mid- and high-income consumers who do not have home charging access, with Archetype #3 (Mid-
income / no charging access) experiencing the highest uptake out of all groups from 2037-2048. 

2. BEV distribution (just transition): BEV stock share differences across archetypes were not modelled since the feebates policy on its own is not assumed to 
impact the allocation of BEVs to ICE tail consumers. (All archetypes increase their BEV uptake, and none reduce their rate of uptake under the feebate policy.)

UK NDC (2030)
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Metric
ERM Assessment (scoring updated relative to other 
short-listed policies)

BEV sales 
% change

Assuming individuals that participate in the scheme 
are lower-income and would not be able to afford a 
BEV otherwise, the number of participants is 
equivalent to the BEV sales increase over the base 
scenario.

Emissions 
impact

Just 
transition

Innately equitable as lower-income households tend to 
lease instead of own vehicles, and they are also more 
likely to want smaller and cheaper BEV models.

Can add requirements such as household income and 
household size2

Ease of 
execution

May vary depending on structure, may require pre-
selecting models (and working with OEMs to ensure 
vehicle supply) or screening lessors for eligibility1.

Cost to 
government

Can only allow smaller, cheaper BEV models to be 
eligible and filter applicants by household income to 
minimize programme size and cost.
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Policy timeline 

modelled: Active 2025-30, 

remove in 2031 as most 

new sales are BEV

Programmes to fund a reduction in leasing rates for BEVs. This may 
involve reducing the upfront purchase price of BEVs to reduce their 
monthly payments and/or capping monthly payments for certain 
models (and subsidising the difference).

Social leasing scheme: A progressive and affordable lever, which 
balances government cost with supporting a just transition 

Modelling approach

• New BEV sales increased by the number of social leasing grants 
provided (assuming recipients would not buy a new BEV otherwise). 
50,000 additional small and medium BEVs were added to sales in 
2025-30, replacing the equivalent number of ICE sales.

• Approximately 250k new vehicles are modelled to be bought by low-
income households (£<20,000) per year, meaning the policy could 
impact up to 40% of current low-income new car buyers.

• Emissions impact: annual emissions in 2040 reduced by 3.4%.

Potential secondary effects (not modelled)

• Social leases may also encourage low-income households who 
normally buy second hand to buy a new BEV. This directly pulls them 
out of the ICE tail, improving the equity in the tail end of the transition.

• Increasing familiarity with BEVs in groups which wouldn’t own one 
otherwise may also increase acceptance and desire for BEVs more 
widely., increasing sales more than just the social lease does.

1: FAQ My electric lease | Ministry of Ecological Transition and Territorial Cohesion (ecologie.gouv.fr) 2: France halts €100-a-month electric car leasing scheme after huge demand | France | The Guardian

Negative Neutral Positive

BEVs are more 
expensive than ICEVs

ERM suggestions:
Policy structure: A 
guaranteed low lease price 
for new BEVs, focused at 
small and medium cars.
Magnitude: 100k new 
leases per year, size of 
discount sufficient to 
encourage demand (likely 
cheaper than ICE)
Distribution: Limit to low-
income households (e.g., 
<£20,000), potentially with 
a sliding scale of support. 
Could be combined with 
other requirements (e.g. 
old vehicle scrappage). Case Study: France offered 50,000 electric cars leased at €100/month, 

specifically to low-income households (annual taxable income of 

≤€15.4k/person). The scheme closed in February 2024 after six weeks 

due to high demand but is intended to be relaunched in 2025.2
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https://www.ecologie.gouv.fr/faq-mon-leasing-electrique
https://www.theguardian.com/world/2024/feb/13/france-halts-100-a-month-electric-car-leasing-scheme-after-surge-in-demand#:~:text=1%20month%20old-,France%20halts%20%E2%82%AC100%2Da%2Dmonth%20electric%20car,leasing%20scheme%20after%20huge%20demand&text=The%20French%20government%20has%20suspended,the%20number%20of%20vehicles%20required.


Seventh Carbon Budget 
(2038 through 2042)

Social leasing scheme: Moderate increases in BEV uptake for consumers without 
charging access from the mid-2030s
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#1 - Low-income / No charging access

#2 - Low-income / Charging access

#3 - Mid-income / No charging access

#4 - Mid-income / Charging access

#5 - High-income / No charging access

#6 - High-income / Charging access

All archetypes

Home charging access (greens)
No home charging access (blues)
Lower income (light colours)
Higher income (dark colours)

CARS VANS

1. Note that percentage point (pp) differences reducing toward 2050 does not mean the policy loses 
efficacy over time. Rather, it indicates that all vehicle stock gets much closer to 100% BEV by 2050, so 
differences between archetypes become smaller.

(+) = BEV 
uptake is 
increased 
by policy

Absolute difference between base scenario and social leasing scheme for second-hand and older BE car and van uptake in stock by archetype1

1. BEV uptake: The social leasing scheme policy increasing BEV stock share across all ICE tail archetypes with home charging access (greens) first until around 
2032, then from 2034 groups without home charging access (blues) benefit most.

• Until 2032, the largest increase in BEV stock share under the policy is seen in Archetype #2 (Low-income / charging access). Once the vehicles 
offered to new car buyers through the scheme in 2025-2030 (see previous slide) begin entering the second-hand market, these consumers will benefit 
first.

• Mid- and low-income consumers without home charging access (lighter blues) increase their BEV stock share most from ca. 2037 onward.

2. BEV distribution (just transition): BEV stock share differences across archetypes were not modelled since the social leasing scheme on its own is not 
assumed to impact the allocation of BEVs to ICE tail consumers. (All archetypes increase their BEV uptake, and none reduce their rate of uptake.)
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Metric
ERM Assessment (scoring updated relative to other 
short-listed policies)

BEV sales 
% change

Reduces the number of old ICEVs on the road, reducing 
the emissions in the ICE tail. The stock is replenished 
by new BEVs, or not replaced in favour of public 
transport (depending on policy priorities).

Emissions 
impact

Just 
transition

Scrappage schemes inherently benefit higher-income 
groups. These groups may be able to scrap a lightly 
used older vehicle to get a discount on a new vehicle, 
whilst lower-income groups may struggle to purchase a 
newer vehicle even with a scrappage scheme.

Subsidies can be linked to household income or 
number of vehicles in household to improve equity. 

Ease of 
execution

Easy to understand and can be integrated into existing 
processes (vehicle scrappage licensing), though adding 
in extra requirements (e.g. income level) will increase 
administrative burden of the scheme.

Cost to 
government

The programme would have a net cost to government, 
but the amount can vary depending on the number of 
grants issued, vehicle eligibility and their amounts.
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Policy timeline 

modelled: Active from 

2030 onwards.

ICEV scrappage scheme: An affordability lever which removes the most 
polluting vehicles, but requires tailoring to support a just transition

Modelling approach

• Increase scrappage rates for ICE vehicles over 10 years old from 
2030 onwards. The rate of increase is higher for older vehicles.

• This increased scrappage is not explicitly linked to a set scrappage 
scheme: this shows the outcome of significantly increasing 
scrappage without estimating the magnitude of policy required.

• Emissions impact: annual emissions in 2040 reduced by 11.5%.

• Average vehicle lifetime reduced from 16.5 years to 15.9 years, with 
~1.3 million additional ICE vehicles scrapped across 2030-35.

Potential secondary effects (not modelled)
• If the scrappage scheme was dependent on purchasing a new (or 

nearly new) BEV, and weighted towards low-income households, this 
could directly target owners of older ICE vehicles who are unable to 
switch to BEV for financial reasons.

• This could significantly improve the equity of the scheme, 
without significantly reducing the emissions impact.

1. Note, increased ICEV scrappage may also increase without policy 
intervention if the petrol station network constricts at some point, 
making it much more costly to continue driving an ICEV.

Negative Neutral Positive

BEVs are more 
expensive than ICEVs

ERM suggestions:
Policy structure: An ICE 
scrappage incentive for 
vehicles over 10 years old.
Magnitude: A scrappage 
incentive, which increases 
with age of vehicle. 
Distribution: Only eligible 
if replacing with a BEV or 
put towards public 
transport passes rather 
than new car. Subsidy 
amount should be linked to 
household income and/or 
decrease with number of 
vehicles in household to 
improve equity. 

Case Study: California’s Clean Cars 4 All program provides up to $12k 

for the scrapping of ICEVs with a model year before 2008, based on a 

household’s income and size2.
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Extra ICE vehicles scrapped compared to base scenario (‘000s)

Grants provided to individuals that scrap old ICEVs to remove their 
polluting potential from continued use (typically increasing with 
greater age or emissions intensity), that are applied to BEV purchases. 1 

Number of ICE 
vehicles scrapped is 
actually lower than 
base scenario from 
late 2030s, as a 
significant number of 
old ICE vehicles are 
scrapped in early 
2030s.

2. Clean Cars 4 All | California Air Resources Board

https://ww2.arb.ca.gov/our-work/programs/clean-cars-4-all


ICEV scrappage scheme: Supports BEV uptake among the hardest to reach consumers 
(low- and mid-income without home charging access) later than for other archetypes
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#1 - Low-income / No charging access

#2 - Low-income / Charging access

#3 - Mid-income / No charging access

#4 - Mid-income / Charging access

#5 - High-income / No charging access

#6 - High-income / Charging access

All archetypes

Home charging access (greens)
No home charging access (blues)
Lower income (light colours)
Higher income (dark colours)

CARS VANS

1. Note that percentage point (pp) differences reducing toward 2050 does not mean the policy loses 
efficacy over time. Rather, it indicates that all vehicle stock gets much closer to 100% BEV by 2050, so 
differences between archetypes become smaller.

(+) = BEV 
uptake is 
increased 
by policy

Absolute difference between base scenario and scrappage scheme for second-hand and older BE car and van uptake in stock by archetype1

1. BEV uptake: BEV uptake impacts from the scrappage scheme result in a cluster around the all-archetype average for groups with charging access and for 
Archetype #5 (High-income / no charging access) until around 2039. 

• BEV uptake increases for low- and mid-income without home charging access (who are the archetypes with the slowest EV uptake) (lighter blues) 
see a smaller effect slower, reaching two percentage point increase relative to the base scenario by 2038, five years later than the other archetypes.

2. BEV distribution (just transition): BEV stock share differences across archetypes were not modelled since the scrappage scheme policy on its own is not 
assumed to impact the allocation of BEVs to ICE tail consumers. (All archetypes increase their BEV uptake, and none reduce their rate of uptake under the 
policy.)

UK NDC (2030)
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The three short-listed policies that focus on increasing BEV uptake have varied 
impacts on new BEV sales (not part of ICE tail) relative to the base scenario
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CARS VANS
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1. Note that the sales and stock curves for the public and home charging access policies and for the used 
BEV purchase grants and subsidies (since BEV uptake is unchanged for these policies).

Absolute new BEV sales growth (cars and vans)

• For Feebates, by bringing forward 
purchase price parity to as early as 2025 
for some vehicles (see previous slide), new 
BEV sales increases can be seen for the late 
2020s until 2031. From then on, new BEV 
sales match the base scenario.

• With the Social leasing scheme, 50,000 
new small and medium BEVs are made 
available for sale to qualifying low-income 
consumers each year from 2025-2030 (see 
previous slide), accounting for the 
moderate increase in new BEV sales 
compared to the base scenario for this 
period. From then on, new BEV sales match 
the base scenario.

• Under the ICEV scrappage scheme, new 
BEV sales almost exactly mirror the base 
scenario until 2030 when it is introduced 
(see previous slide), at which point several 
thousand additional new BEVs are sold for 
the next five years. The impacts of the 
policy on increasing new BEV sales begin to 
taper from 2034 as fewer and fewer ICEVs 
are available to scrap each year.
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Policy timeline 

modelled: Penalty against 

high-mileage users 

reducing from 2025, 

removed by 2030.

Funding or regulation to ensure the UK public EV charging network is 
comprehensive and affordable. This may build upon DfT’s Rapid 
Charging Fund to ensure that chargers are installed along the main 
road network, as well as giving Ofgem (or another body) the power to 
regulate the price of rapid charging at these sites.

Public charging regulations: increasing access and/or controlling prices to 
ensure availability of affordable charging across the country

Modelling approach
• Reduce access to home charging barrier, as public charging is 

easier and can compensate for lack of home charging.
• Reduce the negative impact of high-mileage on choosing between 

a BEV or ICE vehicle. Negative bias removed by 2030 (2035 in base 
scenario)

• Emissions impact: negligible decrease (0.1%) in emissions in 
2040.

Potential secondary effects (not modelled)
• Increase in new BEV uptake as confidence in public charging network 

increases. This may occur if the policy is rapidly deployed and well 
publicised, otherwise the main benefits will come when most new 
sales are already BEV.

• Increasing confidence in the public charging network could reduce 
the demand for high-range BEVs, with consumers comfortable with 
average range BEVs and charging en-route for long trips. As smaller 
battery BEVs will be cheaper, this shift will make them more 
attractive, which may also increase BEV sales.

• These would increase BEV uptake and reduce emissions.
• As public charging is more expensive than home charging, this policy 

will benefit higher income households more, as they are more likely to 
be willing (or able) to pay the higher costs.

• This could be mitigated by regulating the cost of public 
charging, or by also focusing on home charging where possible.

1: European Union (2023)

Negative Neutral Positive

ERM suggestions:
Policy structure: Ensure 
access to public charging is 
sufficient for all long 
journeys within the UK and 
regulate the price of rapid 
charging (like as done for 
domestic prices by Ofgem).
Magnitude: Busiest roads 
to have complete charging 
networks by 2030, with 
other roads by 2035. 
Distribution: Focus on key 
trunk routes.

The public charging 
network is not good 

enough

Case Study: Under the EU’s Alternative Fuels Infrastructure 

Regulation, by 2025, the trans-European transport (TEN-T) network 

must have fast chargers of at least 150kW available every 60km.1

Metric
ERM Assessment (scoring updated relative to other 
short-listed policies)

BEV sales 
% change

No direct increase in BEV sales, but a comprehensive 
network will increase consumer confidence in BEVs. If 
established by 2030, this may increase sales in late 
2020s/early 2030s.

Emissions 
impact

Just 
transition

Consumers without home charging access may rely 
more on public charging: ensuring good access to 
affordable public charging will support a just transition 
(though not as much as ensuring BEV owners can 
charge at home).

Ease of 
execution

Depends on policies selected, may require funding, 
CPO or service station provider engagement, etc.

Cost to 
government

Likely to be low cost to government but may incur 
costs to monitor and ensure compliance with new 
regulations. Regulating public charging costs would 
require some funding, though significantly less than 
any subsidy policies.

https://www.consilium.europa.eu/en/press/press-releases/2023/07/25/alternative-fuels-infrastructure-council-adopts-new-law-for-more-recharging-and-refuelling-stations-across-europe/
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Public charging regulations: Higher income and no home charging access groups 
increase BEV stock share 
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#1 - Low-income / No charging access

#2 - Low-income / Charging access

#3 - Mid-income / No charging access

#4 - Mid-income / Charging access

#5 - High-income / No charging access

#6 - High-income / Charging access

All archetypes

Percentage of second-hand and older BE cars and vans in stock by archetype

Home charging access (greens)
No home charging access (blues)
Lower income (light colours)
Higher income (dark colours)

CARS VANS

Note, overlap/reduced separation between 
blue (no home charging access) and green 
(have home charging access) groups

Uptake differences 
by income group 
have widened (e.g., 
mid- vs high-
income) as shown 
by arrows.

Base scenario upper/lower bounds (for reference)

1. BEV uptake: Improved public charging is assumed to not have direct effects on overall EV sales and was therefore not modelled. (The ‘All archetypes’ uptake does 
not change.) In practice, the secondary effects of reduced range anxiety will likely eventually result in increased EV sales and use.

2. BEV distribution (just transition): The BEV stock share difference between charging access groups become narrower as home charging dependency is 
decreased. Uptake by income groups widens as higher-income groups tend to drive more, and the BEV uptake curves among higher income groups shifts sooner.

• Archetype #5 (High-income / no charging access) benefits the most from this policy, increasing their BEV stock share from 2% to 8% in 2030 and from 
59% to 69% in 2040

• This is consistent with the assumption that higher income groups have higher mileage, so may require destination charging more for long journeys. Public 
charging will also counter the additional cost and inconvenience of no home charging access
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#1 - Low-income / No charging access

#2 - Low-income / Charging access

#3 - Mid-income / No charging access

#4 - Mid-income / Charging access

#5 - High-income / No charging access

#6 - High-income / Charging access

Home charging access (greens)
No home charging access (blues)
Lower income (light colours)
Higher income (dark colours)

CARS VANS

1. Note that percentage point (pp) differences reducing toward 2050 does not mean the policy loses 
efficacy over time. Rather, it indicates that all vehicle stock gets much closer to 100% BEV by 2050, so 
differences between archetypes become smaller.

(+) = BEV 
uptake is 
increased 
by policy

(-) = BEV 
uptake is 

reduced by 
policy

Absolute difference between base scenario and public charging policy for second-hand and older BE car and van uptake in stock by archetype1

Public charging regulations: Higher income and no home charging access 
groups increase BEV stock share 

• Assuming overall BEV uptake is not changed by this policy (see point 1. on previous slide), policy intervention that increases public charging access 
changes the distribution of BEV uptake among the archetypes by as much as 7-12 percentage points in the mid-2030s.

• With the policy, all consumer archetypes without home charging access (blues) have their BEV uptake increased starting from the 2030, with the impact 
peaking in the mid-2030s. All high-income groups also increase their BEV uptake until ca. 2040, when Archetype #6 (High-income / home charging 
access) is no longer impacted relative to the base scenario. Mid- and low-income groups (lighter greens) with home charging access “give up” some of 
their BEV uptake to support the increased uptake among the groups above.

UK NDC (2030)

Seventh Carbon Budget 
(2038 through 2042)
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Policy timeline 

modelled: Home charging 

barrier reduced from 2025 

onwards.

Focus on helping local authorities implement and enforce EVCP 
programmes, such as expanding technology options (e.g., gullies), 
streamlining permitting, etc. for EVCP installation for consumers who 
do not have off-street parking access. People who live in existing 
buildings or shared buildings may be concerned about pushback from 
landlords or neighbours1, 2, thus establishing charging rights or similar 
regulations can help fill residential charging gaps and clarify any 
potential disputes.

Home charging access: Ensuring all BEV owners can charge near their 
home

Modelling approach
• No impact on BEV uptake modelled.
• Significantly reduce access to home charging barrier, as home 

charging is easier for those likely without off-street parking (e.g. 
flats).

• Emissions impact: Slight impact (0.5% reduction in 2040) as 
BEV uptake is unchanged, the main impact is on equity.

Potential secondary effects (not modelled)
• This policy may increase new BEV purchases by increasing 

confidence among consumers, however this depends on deployment 
speed.
o If widespread change can be achieved from 2025 onwards, 

this may unlock more demand for BEVs and increase BEV 
uptake, reducing emissions.

• Increasing support for home charging solutions may reduce costs of 
chargers and accelerate the development of innovative solutions 
which may be cheaper or more convenient than current options (e.g. 
cross-pavement solutions, smart charging)

1: Do you need planning permission for EV chargers? EV charger installation (wepoweryourcar.com)
2: Kingston Town - Source London electric vehicle charging point objections 2.pdf
3. DfT Future of Transport: User Study (2020)
4: The regulations - Charging of electric cars in housing associations and condominiums — The 
electric car wholesaler – Elbilgrossisten AS

Negative Neutral Positive

ERM suggestions:
Policy structure: Local 
policy amendments to 
facilitate the installation of 
accessible residential EV 
charging.
Magnitude: All households 
in the UK without home 
charging access
Distribution: Applies to 
everyone, though could 
focus resources (e.g., 
guidance) on urban areas 
which are most likely to be 
affected.

I cannot charge a BEV 
at home

Case Study: Norway implemented “charging rights” for people living 

in flats in 20174. Housing associations and co-owners cannot prevent 

another resident from installing a BEV charger at their parking spot 

without a credible reason. It is the responsibility of the housing board 

to provide evidence for refusal. Credible reasons may include existing 

plans to invest in larger scale charging at the site or large financial 

obligations preventing additional debt from infrastructure upgrades.

Metric
ERM Assessment (scoring updated relative to other 
short-listed policies)

BEV sales 
% change

As an indirect lever, it is difficult to determine its effect 
on BEV sales and emissions. Yet a lack of home 
charging is widely cited as a reason against purchasing 
an EV3, with the assumption that its alleviation would 
increase EV uptake and thus lower emissions.

Emissions 
impact

Just 
transition

Equalises access to home charging, especially for 
urban, lower-income groups

Ease of 
execution

May require local authorities to fund or implement;  
training and guidance may need to be issued

Cost to 
government

Few costs outside of administrative burden for local 
authorities

https://wepoweryourcar.com/do-you-need-planning-permission-for-ev-chargers/#:~:text=If%20you%20rent%2C%20you%20must,Distribution%20Network%20Operator%20(DNO).
https://moderngov.kingston.gov.uk/documents/s89453/Kingston%20Town%20-%20Source%20London%20electric%20vehicle%20charging%20point%20objections%202.pdf
https://assets.publishing.service.gov.uk/media/5fbd16e2e90e077ee32ea0cd/Future-of-Transport-User-Study-accessible.pdf
https://www.elbilgrossisten.no/en/pages/regelverket-lading-av-elbil-i-borettslag-og-sameie
https://www.elbilgrossisten.no/en/pages/regelverket-lading-av-elbil-i-borettslag-og-sameie
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#1 - Low-income / No charging access

#2 - Low-income / Charging access

#3 - Mid-income / No charging access

#4 - Mid-income / Charging access

#5 - High-income / No charging access

#6 - High-income / Charging access

All archetypes

Percentage of second-hand and older BE cars and vans in stock by archetype

Home charging access (greens)
No home charging access (blues)
Lower income (light colours)
Higher income (dark colours)

CARS VANS

Note, overlap/reduced separation between 
blue (no home charging access) and green 
(have home charging access) groups

Uptake differences 
by income group 
have widened (e.g., 
mid- vs high-
income) as shown 
by arrows.

Base scenario upper/lower bounds (for reference)

Home charging access: Similar to public charging regulations, higher income and 
consumers whose living situations made home charging difficult increase BEV stock share 
Overall, the influence of the home charging access policy very closely matches that of the public charging support policy, with home charging access policy 
having slightly larger impacts across archetypes. These differences are directly attributable to the BEV propensity score adjustments made for each policy.

1. BEV uptake: Improved home charging is assumed to not have direct effects on overall EV sales and was therefore not modelled. (The ‘All archetypes’ 
uptake does not change.)

2. BEV distribution (just transition): The BEV stock share difference between charging access groups becomes narrower as home charging becomes feasible 
for more consumers, uptake by income groups widens as higher-income groups tend to drive more, and the BEV uptake curves among higher income 
groups shift sooner.

• Archetype #5 (High-income / no charging access) benefits the most from this policy, increasing their BEV stock share in from 2% to 8% in 2030 
and from 59% to 74% in 2040.
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#1 - Low-income / No charging access

#2 - Low-income / Charging access

#3 - Mid-income / No charging access

#4 - Mid-income / Charging access

#5 - High-income / No charging access

#6 - High-income / Charging access

Absolute difference between base scenario and home charging policy for second-hand and older BE car and van uptake in stock by archetype1

Home charging access (greens)
No home charging access (blues)
Lower income (light colours)
Higher income (dark colours)

CARS VANS

1. Note that percentage point (pp) differences reducing toward 2050 does not mean the policy loses 
efficacy over time. Rather, it indicates that all vehicle stock gets much closer to 100% BEV by 2050, so 
differences between archetypes become smaller.

(+) = BEV 
uptake is 
increased 
by policy

(-) = BEV 
uptake is 

reduced by 
policy

Home charging access: Similar to public charging policy, higher income and consumers 
whose living situations made home charging difficult increase BEV stock share 

• Assuming overall BEV uptake is not changed by this policy (see point 1. on previous slide), policy intervention that increases home charging access 
changes the distribution of BEV uptake among the archetypes substantially without changing the total number of BEVs in the stock.

• With the policy, all consumer archetypes who had house types or home parking circumstances that made home charging difficult (blues) have their BEV 
uptake increased starting from the late 2020s, with the impact peaking in the mid-2030s. All high-income groups also increase their BEV uptake. Mid- 
and low-income groups (lighter greens) with home charging access “give up” some of their BEV uptake to support the increased uptake among the 
groups above.

UK NDC (2030)

Seventh Carbon Budget 
(2038 through 2042)
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Policy timeline 

modelled: Used BEV 

purchase grant 

implemented from 2025-

2034.

Upfront price reduction for the purchase of used BEVs, which could be 
administered at point of purchase from approved vendors. 

Used BEV grants/subsidies: A popular but expensive affordability lever; the impact 
of which may depend on size of secondary effects

Case Study: The Netherlands offers a €2k purchase or leasing 

subsidy for used BEVs, a slight reduction compared to new (€2,950).1 

Individuals can apply online with a written purchase agreement and 

the EV must have an original new price of <€45k  to qualify and be 

owned for at least 3 years before being resold to keep the full subsidy.

Modelling approach
• The financial barrier to purchasing a used BEV is reduced for the 

years in which the grant is provided (2025-34). In 2035, the 
financial barrier reverts to the base scenario in 2035.

• Emissions impact: Negligible impact (0.1% increase) in 
emissions in 2040 as BEV uptake is unchanged, the main impact 
being on equity.

Potential secondary effects (not modelled)
• There is a significant risk that this artificially inflates the second-hand 

value of BEVs pre-subsidy. (e.g. for a subsidy of £1,000, the new car 
seller could increase the car list price by £750, leading to the actual 
price for a buyer decreasing by £250).

• This would reduce the equity impact, as the subsidy is 
effectively paid to the new car owner rather than second hand 
buyer.

• However, increasing the residual value of new BEVs may 
reduce the leasing cost to new car buyers, which may increase 
BEV sales and reduce emissions.

• Alternatively, if second-hand BEV prices reduce sufficiently, it may 
tempt consumers who would otherwise buy a new BEV to buy second 
hand.

• This would reduce the sale of new BEVs, which would 
increase emissions.

Negative Neutral Positive

1: Subsidieregeling Elektrische Personenauto’s Particulieren (SEPP) (rvo.nl)

BEVs are more 
expensive than ICEVs

ERM suggestions:
Policy structure: A 
purchase subsidy available 
for used (second-hand or 
beyond) BEVs through 
approved vendors. 
Magnitude: Subsidy 
required to (at least) match 
price of a comparable used 
ICE.
Distribution: Option to 
pro-rate subsidy amounts 
by household income or 
other vehicle 
characteristics.

Metric Used vehicle grants

BEV sales % change Used vehicle subsidies may be less effective 
in the present due to fewer used BEVs 
available, but their implementation helps to 
support future growth in the second-hand 
BEV market.

Emissions impact

Just transition

Innately equitable as used vehicles are 
typically purchased by lower income 
households. Can add additional requirements 
to further tailor to lower income households

Ease of execution

Easy to understand and can be integrated 
into existing processes (vehicle registration), 
easier to achieve public support due to 
incentive approach.

Cost to government

The programmes would have a net cost to 
government, but the amount can vary 
depending on the relative number of 
subsidies expected to be distributed and 
their amounts.

https://www.rvo.nl/subsidies-financiering/sepp


Used BEV grants/subsidies: As BEV vs ICE vehicles reach price parity in the mid-2020s, 
reducing the purchase cost of 2nd-hand and older vehicles has little impact on BEV uptake
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#1 - Low-income / No charging access

#2 - Low-income / Charging access

#3 - Mid-income / No charging access

#4 - Mid-income / Charging access

#5 - High-income / No charging access

#6 - High-income / Charging access

All archetypes

Percentage of second-hand and older BE cars and vans in stock by archetype

Home charging access (greens)
No home charging access (blues)
Lower income (light colours)
Higher income (dark colours)

CARS VANS

1. BEV uptake: A government scheme to reduce the purchase cost of used BEVs is assumed to not impact EV sales and was therefore not modelled. (The ‘All 
archetypes’ uptake does not change.)

2. BEV distribution: The BEV stock share differences between charging access groups remain fairly stable, except for small differences in uptake in the 
2030s, with no impact of the policy on the BEV stock beyond 2040.

• Archetype #2 (Low-income / charging access) benefits the most from this policy around 2034, increasing their BEV stock share from 31% to 
35% that year.

• Mid- and high-income consumer groups without home charging access (darker blues) have their BEV uptake curves shifted slightly later by the 
policy in favour of earlier uptake for low- and mid-income groups with home charging access (lighter greens).

The chart on the next slide better distinguishes the subtle impacts from the used BEV grant / subsidy across the archetypes.

Base scenario upper/lower bounds (for reference)
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by income group 
have narrowed (e.g., 
mid- vs high-
income) as shown 
by arrows.



Seventh Carbon Budget 
(2038 through 2042)

Used BEV grants / subsidies: As BEV vs ICE vehicles reach price parity in the mid-2020s, 
reducing the purchase cost of 2nd-hand and older vehicles has little impact on BEV uptake
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#1 - Low-income / No charging access

#2 - Low-income / Charging access

#3 - Mid-income / No charging access

#4 - Mid-income / Charging access

#5 - High-income / No charging access

#6 - High-income / Charging access

Home charging access (greens)
No home charging access (blues)
Lower income (light colours)
Higher income (dark colours)

CARS VANS

1. Note that percentage point (pp) differences reducing toward 2050 does not mean the policy loses 
efficacy over time. Rather, it indicates that all vehicle stock gets much closer to 100% BEV by 2050, so 
differences between archetypes become smaller.

(+) = BEV 
uptake is 
increased 
by policy

(-) = BEV 
uptake is 

reduced by 
policy

• Relative to the two charging support policies analysed, which impacted archetype BEV uptake in the stock by ±15-20 percentage points, the impact of 
the used BEV grant / subsidy is much smaller at ±2-3 percentage points.

• The first beneficiaries of the used BEV grant / subsidy are the low-income group with home charging access around 2029, but then to a smaller extent 
around 2034, the high-income group with home charging access also benefits.

• The peak in the impact of the policy in 2034 highlights the end of this policy intervention, with no differences seen compared to the base scenario 
beyond 2040.

Absolute difference between base scenario and used BEV grant/subsidy for second-hand and older BE car and van uptake in stock by archetype1
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As expected, policies focused on increasing BEV uptake have the greatest emissions impact
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Modelled impact of policies on used car and van tailpipe emissions

Year Policy
Annual emissions for year 
(MtCO2e)

Annual change in 
emissions relative to 
base scenario for year1

2030

Feebates 51.27 -2.3%

Social leasing scheme 52.18 -0.6%

ICEV scrappage scheme 51.78 -1.3%

Public charging regulations 52.43 -0.1%

Home charging access 52.42 -0.1%

Used BEV grants/subsidies 52.62 +0.3%

2040

Feebates 13.49 -10.9%

Social leasing scheme 14.63 -3.4%

ICEV scrappage scheme 13.40 -11.5%

Public charging regulations 15.12 -0.1%

Home charging access 15.07 -0.5%

Used BEV grants/subsidies 15.15 +0.1%

2050

Feebates 1.17 -13.5%

Social leasing scheme 1.31 -3.4%

ICEV scrappage scheme 0.87 -35.7%

Public charging regulations 1.29 -4.8%

Home charging access 1.35 -0.4%

Used BEV grants/subsidies 1.35 0%

Policy focuses on increasing BEV uptake
Policy focuses on BEV distribution (just transition)

• Note, all emissions figures are for consumers in the ICE tail only (second-hand 
and older car and van purchasers), so they do not account for the emissions impact 
of new BEV sales.

• Considering the emissions impacts of the policies focused on increasing BEV uptake 
relative to the base scenario:

o Feebates impact emissions soonest, with a 2.3% additional emissions 
reduction in 2030.

o In 2040 and 2050, feebates emissions impacts are overtaken by the ICEV 
scrappage scheme, which continues to remove high-polluting ICEVs as 
additional vehicles qualify to be scrapped each year, resulting in the highest 
emissions reduction.

o Reductions from the social leasing scheme among those in the ICE tail are 
moderate, however, the figures here do not account for the emissions savings 
from additional BEV uptake when the scheme is first introduced as this 
impact's new car buyers.

• For the policies that focus on BEV distribution across archetypes, relative to the 
base scenario, emissions impacts are small since these policies do not directly 
increase BEV uptake:

o Used BEV grants/subsidies result in a negligible increase in emissions in 
2030 and 2040, however, by 2050, emissions from this policy match the base 
scenario.

o Home charging and public charging support policies have very low 
emissions reduction impacts up to 2040. By 2050, public charging policy has 
a higher emissions reduction impact as consumers at the end of the tail who 
still cannot charge at home may have more confidence in the public charging 
network.

CARS VANS

1. Negative figures indicate additional emissions reduction relative to the base scenario for that 
year, while positive figures indicate an increase in emissions relative to the base scenario for that 
year.



While not explicitly modelled, policies which focus on the just transition 
have the highest potential for secondary effects to improve emissions
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Summary of potential secondary impacts of policies on second-hand and older car and van tailpipe emissions and equity of transition

Policy Potential secondary impacts on emissions
Net expected impact of secondary 

effects on emissions
Potential secondary impacts on equity

Net expected impact of secondary 
effects on equity

LEGEND
Increases emissions
Reduces emissions

Increase Neutral Reduce
Reduce equity

Increase equity
Reduce 
equity

Neutral
Increase 

equity

Feebates

• OEMs absorb feebates, slowing price parity 
date. Alternatively, OEMs could absorb the 
difference, bringing TCO parity to where it 
was before feebates were introduced.

• Policy design skews new vehicle sales to 
smaller vehicles.

Uncertain, will require supply side 
push to ensure OEMs don’t absorb 
BEV price changes.

• Policy design can target low-income 
households buying cheap BEV.

• If new sales are skewed towards smaller 
(and cheaper) BEVs, this could improve 
equity for second-hand buyers.

Increase equity impact on new car 
buyers (and later second-hand 
buyers) with policy design.

Social leasing 
scheme

• Increasing familiarity of BEVs in low-income 
households increases BEV demand once 
affordable.

Increasing familiarity may reduce 
attitudinal barriers/technology 
mistrust.

• Historical low-income second-hand buyers 
may partake in scheme, significantly 
accelerating their purchase of a BEV.

Potential to benefit low-income 
households who would otherwise be 
in the tail.

ICEV scrappage 
scheme

• Consumers may delay selling/scrapping old 
ICE vehicles until the scrappage scheme is 
implemented.

Minor negative from some ICE 
vehicles life extended before 
scrappage scheme starts.

• Historically schemes taken up most by 
higher income households, who can afford 
to scrap an old vehicle.

• Options to target policy to low-income 
households to buy a new/nearly new BEV.

Negative equity impacts could be 
mitigated with policy design.

Public charging 
regulations

• Increased BEV sales from increased 
confidence in charging network.

• BEV price reduction if smaller battery 
models become more common.

Additional increase in BEV sales 
reduces emissions.

• Increased cost of public charging (compared 
to home charging) may limit benefits to 
those who can afford to charge regularly 
publicly.

Focus on public charging may 
disadvantage those who cannot 
afford it.

Home charging 
access

• Increased BEV sales as charging from home 
is possible for more consumers.

Additional increase in BEV sales 
reduces emissions.

• Increased focus on home charging may also 
reduce cost of charging solutions and/or 
increase innovation.

Potential to reduce costs of solutions 
for consumers who can’t currently 
easily charge at home.

Used BEV 
grants/subsidies

• Historically new car buyers might buy 
second-hand BEVs rather than new BEVs.

• Subsidy could be absorbed into new car 
residual value, reducing cost for first owner.

Potential to indirectly reduce the 
cost of new BEV leasing or may 
encourage second hand BEVs over 
new BEVs.

• Subsidy could be absorbed into new car 
residual value, meaning second-hand BEV 
price does not reduce as much as expected.

Potential for the cost reduction to be 
passed onto new car buyers rather 
than second-hand buyers.

Policy focuses on increasing BEV uptake
Policy focuses on BEV distribution (just transition)
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Since feebates had the largest BEV uptake and emissions reduction impact and home 
charging access had the greatest just transition impact, these two policies were run 
through the model together as a policy package, blending their individual impacts
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#1 - Low-income / No charging access

#2 - Low-income / Charging access

#3 - Mid-income / No charging access

#4 - Mid-income / Charging access

#5 - High-income / No charging access

#6 - High-income / Charging access

All archetypes

Home charging access (greens)
No home charging access (blues)
Lower income (light colours)
Higher income (dark colours)

Absolute difference between base scenario and combined feebates and home charging access  policy for second-hand and older BE car and van 
uptake in stock by archetype1

(+) = BEV 
uptake is 
increased 
by policy

(-) = BEV 
uptake is 

reduced by 
policy

1. BEV uptake: All archetypes except #2 (Low-income / Charging access) increase their BEV uptake starting from around 2028, translating to a lower overall 
contribution toward accelerating BEV uptake relative to the feebates policy on its own but a net increase in BEV uptake share relative to the base scenario.

2. BEV distribution (just transition): As with the home charging policy on its own, the #2 (Low-income / Charging access) group “gives up” some of their 
BEV uptake to support increased uptake among other groups but to a lesser degree (peak of -6pp difference in BEV uptake rate in 2034 vs -11.5pp for the 
home charging policy alone). As shown on previous slides, the charging access groups (greens) are faster to take up BEVs, so a maximum 2pp drop in their 
uptake rate in the mid-2030s is a mild impact.

Seventh Carbon Budget 
(2038 through 2042)

UK NDC (2030)
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-10

-5

0 pp

5

10

15

20

25



For the combined policy package with feebates and home charging 
access policy, an equivalent emissions reduction by 2050 is achieved as 
with the feebates policy on its own but adds on just transition support  
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Impact of policies on second-hand and older car and van tailpipe emissions1

Year Policy
Annual emissions for year 
(MtCO2e)

Annual change in 
emissions relative to 
base scenario for year1

2030

Feebates 52.47 -2.3%

Home charging access 52.43 -0.1%

Combined feebates / home 
charging policy package

51.10 -2.6%

2040

Feebates 13.49 -10.9%

Home charging access 15.07 -0.5%

Combined feebates / home 
charging policy package

13.59 -10.2%

2050

Feebates 1.17 -13.5%

Home charging access 1.35 -0.4%

Combined feebates / home 
charging policy package

1.17 -13.5%

Policy focuses on increasing BEV uptake
Policy focuses on BEV distribution (just transition)

CARS VANS

1. Negative figures indicate emissions additional reduction relative to the base scenario for that 
year, while positive figures indicate less emissions reduction (an increase in emissions) relative 
to the base scenario for that year.

• The feebates and home charging policies are complementary and if 
implemented together as a policy package, an equivalent emissions reduction 
is achieved as for the feebates policy alone, but with home charging access 
policy, BEVs are distributed more equitably among consumers in the ICE tail 
with the package.

• Note, all emissions figures are for consumers in the ICE tail only (second-
hand and older car and van purchasers), so they do not account for the 
emissions impact of new BEV sales.

• In earlier years (up to 2030), the emissions impact of the combined policy 
package is slightly greater than for either feebates or home charging access 
policy on its own.

• Toward 2050, the emission impact of the combined policy converges to 
toward that of the feebates policy on its own.
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For full descriptions of what would be involved in UK Government implementing the policies below, see the Results from policy short-list modelling sub-section.
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Policy focuses on increasing BEV uptake
Policy focuses on BEV distribution (just transition)

Quantitative rankings based on modelled ICE tail consumer 
impacts (2nd-hand & older purchasers)

Qualitative ranking 
(estimated)

Overall rank 
(averaged)

Policy
BEV uptake 
impact rank

Emissions   
impact rank

Just transition 
impact rank

New vehicle 
buyer equity rank

1
Combined feebates / home 
charging policy package

2 2.5 (2nd/3rd ) 1 3

2 Feebates 1 2.5 (2nd/3rd) 7 4

3 (tie) Social leasing scheme 4 5 7 1

3 (tie) Home charging access 7 6 2 2

5 ICEV scrappage scheme 3 1 7 7

6 Public charging regulations 7 4 3 5

7 Used BEV grants/subsidies 7 7 4 7

• BEV uptake impact rank is based on the size of the overall increase in BEV stock share across all archetypes for car and van consumers 
in the ICE tail. Policies that do not impact BEV uptake, were assigned the lowest rank of 7.

• Emissions impact rank is based on the magnitude of the additional emissions reduction resulting from the policy in 2050 relative to 
the base scenario. Policies that do not reduce emissions in 2050 relative to the base scenario were assigned the lowest rank of 7.

• Just transition impact rank is based on how much the policy supports car and van consumers in the ICE tail who do not have home 
charging access in increasing their rate of BEV uptake. Policies that do not change the distribution of BEVs among the archetypes were 
assigned the lowest rank of 7.

• New vehicle buyer equity rank is based on how much the policy is expect to support BEV uptake for new car buyers who face the most 
barriers to BEV adoption. Policies that are not by default expected to make the distribution of BEVs among new car buyers more 
equitable were assigned the lowest rank of 7.

Comparing all short-listed policies modelled based on ranking their impacts, the 
combined policy package of feebates paired with home charging access comes out first

• Considering an equal weighting between 
four factors of BEV uptake, emissions 
reduction, and just transition impact 
(from modelled results) and new vehicle 
buyer equity impact (estimated), the 
combined overall ranking suggests the 
policy packaging of feebates and home 
charging access as the top policy 
option, followed by feebates on its own 
and the social leasing scheme.

• However, when the rankings for all 
policies evaluated in this study are 
considered separately, a different picture 
emerges. For example, the overall 
averaged rank for the ICEV scrappage 
scheme is low (6th), however, this policy 
was ranked 1st in terms of emissions 
impact.

• Therefore, when UK Government is 
considering policies to implement to 
support consumers who would be the 
latest adopters in the EV transition to 
accelerate their switch away from ICEVs, 
the appropriate policies to implement 
depend on the relative importance of the 
ranking factors.
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Glossary of acronyms
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Acronym Definition

BE Battery electric

BEV Battery electric vehicle

BNZP Balanced Net Zero Pathway

CAGR Compound annual growth rate

CAPEX Capital expenditure

CAZ Clean air zone

CB Carbon buget

CCC Climate Change Committee

CP Charge point

CPO Charge point operator

DfT Department of Transport

ERM Environmental Resources Management

EV Electric vehicle

EVCI Electric vehicle charging infrastructure

EVCP Electric vehicle charge point

gCO2e Grams of carbon dioxide equivalent

HH Households

Acronym Definition

Ofgem Office of Gas and Electricity Markets

OPEX Operational expenditure

ORCS On-street residential charge point 
scheme

pp Percentage point

SOH State of health

TEN-T Trans-European transport

tCO2e Tonnes of carbon dioxide equivalent

WLTP Worldwide Harmonised Light Vehicle 
Test Procedure

UK United Kingdom

YoY Year on year

ZEV Zero emission vehicle

ZEZ Zero emission zone

Acronym Definition

ICE Internal combustion engine

ICEV Internal combustion engine vehicle

IEA International Energy Agency

kgCO2e Kilograms of carbon dioxide equivalent

kWh Kilowatt-hour

LEVI Local electric vehicle infrastructure

LEZ Low emission zones

Lge Litres of gas equivalent

MOT Ministry of Transport

Mt Megatonne (one million tonnes)

MtCO2e Megatonnes of carbon dioxide 
equivalent

mi mile

NDC Nationally determined contribution

NI Northern Ireland

NTS National Travel Survey

NTAS National Travel Attitudes Survey



BEV propensity score weightings by scenario
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BEV supply in all years beyond the base year of 2023 was allocated to each individual based on a mix of personal and transport behaviour 
characteristics. To model BEV uptake, these weights were adjusted as the appeal and accessibility of BEVs would be expected to vary based on the 
implementation of three policies (used BEV grants/subsidies, home charging access, and public charging regulations), provided below. Note, all of the 
other modelled policies (feebates, social leasing scheme, and ICEV scrappage scheme) used the same BEV propensity scoring as the base scenario, 
since these policies focused on impacting BEV uptake rather than affecting the distribution of BEVs. Weights were linearly interpolated between 2025-
2030 and between 2030-2035. Weights were held constant beyond 2035.
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Household income

Home ownership

Household type

Vehicle mileage

Household area

Mobility difficulties

Age of individual

Barrier Metric in NTS

BEVs are more 
expensive

Household income

Home ownership 
status

I cannot charge 
at home

Household type

Home ownership 
status

The public 
charging 
network is not 
good enough

Vehicle mileage

Household area

Mobility difficulties

I don’t like new 
technology

Age of individual

I cannot drive in 
my local area 
without a BEV

Household area

Base scenario1 Used BEV grants/subsidies Home charging access Public charging regulations

BEV propensity score weights for 2025, 2030 and 2035, by policy scenario

1. Base scenario BEV propensity score weightings were also used for the feebates, social leasing scheme, and ICEV scrappage 
scheme policy model runs. 
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Barrier: 
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Policy timeline for 

maximum impact on ICE 

tail: Mid/late (>2030)

The addition of a fee for each unit purchase of petrol or diesel fuel to 
compensate for the emissions they generate, to disincentivise the 
purchase and use of ICEVs. 

Fossil fuel taxes: A revenue-positive policy lever to reduce emissions; 
likely to negatively impact low-income households reliant on their vehicle

Modelling approach – for discussion

• No impact on BEV uptake, as will be introduced when most/all new 
sales are BEV already.

• Reduce affordability barrier for choosing between used ICEV and 
BEV: as running cost differential will be greatly increased.

• Increase BEV propensity for high mileage users, who will have 
higher ICEV operating costs.

• Increase ICE scrappage from introduction of fossil fuel tax, with 
increased scrappage for older ICE vehicles in particular.

• Modelled emissions reduction in 2040 is likely to be low (<5%), 
given a late introduction and has a larger impact on who buys BEVs 
rather than the number in the fleet.

Potential secondary effects (not modelled)
• Equity impacts (e.g. increasing cost of travel for low-income 

households) will not be explicitly modelled, though illustrative case 
studies will be used to highlight this issue.

• Potential reduction in average mileage travelled will not be 
modelled, but may occur for used ICEV, especially for lower income 
users who are more price sensitive. This could increase emissions 
savings by 5-15%1.

1: Analysis: Fuel-duty freezes have increased UK CO2 emissions by up to 7% - Carbon Brief
2: Revealed: Cutting fuel duty helps the rich, not White Van Man - Social Market Foundation. (smf.co.uk
3: Based on ERM modelling of central CCC scenario
4: Sweden’s carbon tax - Government.se

Negative Neutral Positive

BEVs are more 
expensive than ICEVs

ERM suggestions:
Policy structure: 
Increased fuel duty/carbon 
tax on fossil fuels
Magnitude: A sustained 
20-30p/l  (£90-140/tCO2e) 
increase may reduce fossil 
fuel transport demand by 
5-15%1

Distribution: Likely an 
even rate, this could be 
paired with other 
(potentially non-transport) 
policies to reduce equity 
impact.

Metric ERM Assessment

BEV sales 
% change

Increasing fuel costs may increase BEV sales, though 
will be limited if introduced beyond 2030 (when most 
sales are BEV already)

Emissions 
impact

Emissions can be reduced by both increasing BEV 
uptake and reducing mileage travelled in ICEVs.

Just 
transition

Currently, high-income groups pay the most in fuel 
duty (and benefit the most from fuel duty cuts)2, 
however this will change as high-income consumers 
switch to BEVs. Additionally, while the high-income 
groups may pay the most, the increase will affect low-
income groups more as a proportion of their income.

Substantial additional policies to support low-income 
households would be required to ensure a just 
transition (e.g., climate rebates)

Ease of 
execution

Increasing fuel duty can be contentious as it increases 
vehicle running costs. Recent governments have cut 
rather than increased fuel duty1.

Cost to 
government

Revenue positive to government, potentially around 
£2bn/year in 2040 for a 20p/l rise3.

Case Study: Sweden has implemented a carbon tax since 1991,which 

is currently at a rate of €122/tCO2e rather than using a volume-based 

tax4. 

This policy was 
considered for the short-

list but was ultimately 
not selected by the CCC. 
ERM analysis is included 

here for reference.

https://www.carbonbrief.org/analysis-fuel-duty-freezes-have-increased-uk-co2-emissions-by-up-to-7/
https://www.smf.co.uk/revealed-cutting-fuel-duty-helps-the-rich-not-white-van-man/
https://www.government.se/government-policy/swedens-carbon-tax/swedens-carbon-tax/#:~:text=Swedish%20carbon%20tax%20rates&text=The%20carbon%20tax%20was%20introduced,of%20SEK%2010.87%20per%20EUR).
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