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Foreword

Tara Foley
AXA UK&l CEO

The transport sector is the largest contributor to the UK’s
total greenhouse gas emissions (28%), so its decarbonisation
is critical to achieving the Government’s net-zero target.!
Cars and taxis account for 53% of total transport emissions,
making it essential that we look to replace the 32 million
internal combustion engine (ICE) vehicles in the UK with low-
carbon alternatives and shift to cleaner road transport over
the next decade.?

In 2023, AXA conducted research into the challenges affecting
the supply and demand of electric vehicles (EVs) and proposed
policy recommendations to foster the growth of the UK’s

EV market. One of our primary recommendations focused

on bolstering the affordability of EVs by stimulating the
second-hand market through the provision of battery health
certificates at resale. Last year, we convened a roundtable

of experts from across the motor industry to discuss battery
health certificates, key aspects of their development and how
industry and Government can work together to implement
them.

Despite the rapid evolution of technology in this space, the
second-hand EV market only represented 2.5% of the total
second-hand market in 2024, in contrast to the 73% of people
who said they would be willing to buy a used EV.>* For many,
purchasing a used ICE car is second nature, as mileage serves
as a key indicator of the vehicle’s condition, longevity and,
ultimately, price. This practice also instils confidence for
insurers when assessing the risks and costs associated with
these vehicles. However, it is important to note that there

are huge differences between ICE vehicles and their electric
counterparts, meaning they can’t be compared ‘like for like’.

Research has identified battery health concerns as the
primary barrier to unlocking the used EV market, with 62%
of those who said they wouldn’t buy a used EV citing it as

the reason why.> Our roundtable experts made it clear that
there are a wide range of differences in EV battery types
between manufacturers, and even models. AXA believes

that introducing standardised battery health certificates is a
workable and effective solution to this issue. These certificates,
showing the ‘state of health’ of an EV battery compared to its
new condition, would ensure accurate pricing of EVs in the
second-hand market, where the battery can represent 30-40%
of the total vehicle cost, and provide customers with a reliable
benchmark for assessing the value of these vehicles.®

AXA is dedicated to supporting our customers’ transition to
lower carbon transport. As an insurer, mitigating the impact
of climate change is an essential requirement to continue
safeguarding our customers in the future.

That’s why we welcome the Government’s commitment to
“support buyers of second-hand electric vehicles through
standardising the information supplied on the condition

of batteries”.” AXA believes that the most effective way of
delivering on this commitment is through standardised battery
health certificates, which will provide greater transparency

for consumers when buying second-hand EVs in the short
term. Longer term, implementing regulations that require
vehicle manufacturers to provide users with real-time details
of their EV’s battery health will address this issue for the future
generation of EVs on the roads.
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Introduction

Last year, AXA assembled experts from across the EV and
motor industry to delve further into the concept of battery
health certificates and notable barriers to their rollout.
Participants included representatives from ChargeUK, Public
First, Institute of the Motor Industry (IMI), National Grid, The
Association of British Insurers (ABI), and Tesla.

The discussions primarily revolved around the progress that

has been made via the United Nations (UN) Global Technical
Regulation (GTR) 22, which regulates aspects of the design

and construction of EVs, the materials used, and the measures
taken to ensure safety. Within GTR 22, there are requirements
on manufacturers to provide the user with the state of health
reading of the EV battery, either in-vehicle or via an app.2Itis
important to note that this regulation would only apply to new
EVs once implemented by each national Government, not to EVs
already on our roads.

There has been progress on several of the issues raised as
barriers to adopting EVs in a previ

For example, the availability of charging infrastructure is often
cited as an issue, but there has been clear advancement on this,
reducing ‘range anxiety’ and the ability to utilise EVs as a main
form of transport. There has been a 164% increase in the total
number of chargepoints in the UK since 2021 to over 74,000, with
the UK Government pledging to make 300,000 public chargers
available by 2030, although significant progress still needs to be

made in order to meet this target.”*

Our polling, in partnership with Stack Data Strategy, found the
two most important factors to consumers when considering
buying a second-hand EV are the price of the vehicle, and its

long-term battery health, at 66% and 52% respectively. The
issue around affordability of EVs remains. In the UK, the average
price of a new EV is over £50,000 and only one in three used EVs
cost under £20,000 according to the Government.* However,
only 10% of people polled said they would be willing to pay over
£20,000 for a second-hand EV. The EV’s battery is the biggest
component of this cost, making up between 30-40% of the
total.’? In order to make these vehicles more affordable, the
second-hand market needs support to be able to thrive, and
eventually bring down the cost of EVs for consumers. Battery
health testing is a critical solution to this.

Whilst several battery health testing services are available, there
is a clear misconception of battery health and charge, which in
turn is leading to consumer confusion:

« Battery health - condition of an EV battery compared to a
brand-new battery.

- Battery charge - capacity for the battery retaining its charge.

There is a need to educate consumers, so they feel comfortable
with the differences between batteries used in EVs and ICE
vehicles. For example, an EV battery health test is different to
normal battery testing undertaken by mechanics and garages
for ICE vehicles. Clear communication about these differences
and the need for specialist equipment specifically for these
technical and high voltage vehicles is critical. In addition, there
are differences between EV batteries themselves, with the
various manufacturers using a range of batteries and operating
systems. Participants in our roundtable noted that it’s similar to
‘comparing apples with oranges’.

MOT tests can also cause confusion amongst consumers.
Experts at the roundtable said the public often assume an MOT
tests the health of an EV battery as well as vehicle safety and
roadworthiness, but this is not the case. An MOT only tests the
roadworthiness of the vehicle at that exact point in time. This
results in many EV owners having no clarity of their battery’s
health, or an unfamiliarity to the importance of that metric. This
in turn creates issues when looking to resell the vehicle, or when
their warranty comes to an end, as they are no longer covered by
the manufacturer’s guarantee.

Challenges to EV rollout

Range of the vehicles

Charging infrastructure available

Technical expertise to fix and maintain these
vehicles

No standardised solution to determine market
value when reselling

Affordability of vehicles

AXA | SPARKING CHANGE

4


https://www.axa.co.uk/globalassets/pdfs/newsroom/reports-and-publications/axa-supercharging-the-uk-supply-and-demand-of-electric-vehicles.pdf/

1l
/\

State of Play

< | .
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Whilst the EV resell market « In 2024, 13% of all new EV « In 2024, 11% of all new EV . In 2024, 64% of all new EV

is growing in the UK, it only registrations were in the EU.' registrations were in the US.'® registrations were in China.?°

represented 2.5% of the total b i The US G . .
market in 2024.1° « Adopted the GTR 22 into e overnment is EVs are more accessible to

‘Euro 7’ regulations in April considering adopting GTR 22 consumers due to cheaper
In 2024, new EVs accounted 2024." into national legislation, but cost and widespread ‘battery
for just under 20% of all new there are no concrete plans as swap’ models, whereby the
car registrations in the UK. of February 2025." battery of the EV is separated

from the car body and can be
‘swapped’ for a fully charged
battery. The battery operation
company will monitor,

As of February 2025, the maintain, and manage the

UK Government is currently battery centrally. *1:*?
exploring options for the

implementation of GTR 22,

but no concrete plans have

been outlined.

The cost of switching to an EV
is higher in the UK than many
other markets.'

Aside from the EU, South Korea and Japan are also in the process of implementing the UN’s GTR 22 into their national legislations.
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Existing regulation

Current UK regulations of EVs and their batteries cover a wide range of aspects,
including vehicle safety, emissions, and charging infrastructure. These regulations
largely mirror those of the EU. However, post-Brexit there has been an effort to
implement various initiatives that promote the adoption of EVs. These largely focus
on charging infrastructure and grants rather than promoting policy changes to
encourage the second-hand EV market, in order to ultimately make these vehicles
more affordable and accessible to customers.

In terms of EV battery resilience, there has been specific regulation to mandate that
EVs, and their batteries, must have warranties of eight years, or 100,000 miles.*
However, this does not support an owner in monitoring the vehicle’s battery health and
performance.

The UN’s GTR 22 outlines minimum battery performance requirements for the battery
state of health. The requirements are based on years of collaborative work with
manufacturers and seek to create standardisation across the industry for new vehicles.

These regulations are global but require national governments to adopt them into
their respective legislations. The EU Commission intends to adopt the proposal into
regulation ‘Euro 7°. Once implemented, expected in 2027, the EU regulations will enable
drivers to see the range, energy, and overall state of health of their battery in real-time.
However, it will only apply to new vehicles from the date of implementation, and not to
existing EVs on the road. Currently, the UK Government has no known plans to adopt
GTR 22, which industry experts who participated in our roundtable said would leave
the UK deviating from the global standard for new EVs. This may leave us falling further
behind on the transition to EVs compared to global counterparts.

This leaves an opportunity for the UK to lead the way to develop standardised testing
for existing EVs, whilst simultaneously implementing the UN’s GTR 22 to cover new EVs
and future-proof consumer confidence in EV batteries.
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Barriers to the rollout of battery health certificates

At AXA, we believe that the introduction of standardised battery
health certificates will enable customers to make informed
decisions about the battery health and range of their vehicles,

or a second-hand vehicle that they want to buy. This boosts
consumer confidence in the market, which is stagnant compared
to ICE vehicles due to the uncertainty in the resell market.

There are several barriers to the delivery of battery health
testing and certificates which will require clear guidance from
the Government to prevent rollout of these methods

from stalling.

Cost

Currently, whilst uptake increases across the UK, battery
health certificates are likely to be produced at a cost to the
owner or driver of an EV. Battery health certificates that are
currently available in the UK and European market cost around
£99.2* At AXA, we are acutely aware of the rising cost pressures
on motorists, but the value of these certificates should not

be underestimated. They are critical in instilling consumer
confidence and ensuring the accurate pricing of EVs, both

for consumers and leasing companies, as well as helping to
stimulate the second-hand EV market.

Standardisation of certificates

Participants at our roundtable were conscious that different
EV batteries operate in slightly different ways, with variations
in components used, along with differences in manufacturers’
software from EV to EV. To avoid a scenario that compares

‘apples to oranges’, guidelines should be shared by the
Government to set the standards of what a battery health test
should include, what measurements are taken as part of this
testing, and how the results are communicated via a battery
health certificate.

When developing these standards, the Government should
consult with industry, to ensure that battery health certificates
provide an accurate picture of an EV’s battery health, and that
different manufacturers’ EVs can be compared by consumers
using these certificates.

Delivery of battery health testing

Once standards are agreed by Government and industry, the
means of delivering battery health certificates needs to be
considered. Some battery health certificates already available
on the European market can either be undertaken through at-
home testing by an EV owner, or via a garage at the time of an
MOT, service, or repair. The latter provides a quicker testing
service, as well as an opportunity for local garage networks to

upskill and diversify their service offerings in order to prepare for

a future with more EVs on the road.

Ownership of testing rollout also needs to be addressed. If

battery health testing becomes compulsory when selling an EV,
guidelines should be clear on whether this should be undertaken

by the buyer or seller, and whether rollout of these tests
should be centrally managed by the Government. AXA urges
the Government to set out clear guidance when developing

standards for battery testing. This will ensure that all parts of the
supply and demand chain are clear on what their responsibilities
are, and how to access battery health testing to capitalise on the
growth opportunity that battery health certificates can bring.

In Switzerland, AXA undertook a trial, partnering with AVILOO
to provide customers, for a fee, the opportunity to assess the
battery health of their EV. The resulting certificate indicates
the battery’s percentage capability and its implications for
the vehicle’s range. In the UK, AXA is considering how it can
implement battery health certificates in its existing product
offering.

AXA | SPARKING CHANGE



AVILOO

Austrian company AVILOO is a global
leader in battery diagnostics that has
developed the most comprehensive

test currently on the market. The test
measures the exact state of battery
health as a percentage compared to new
condition and can be used for electric
vehicles, including electric buses and
trucks.

AVILOO gives customers two options for
installation; a home test which customers
can complete themselves, offering
instructions for self-installation and
uninstallation, or certified garage ‘flash’
testing, which takes no more than three
minutes to complete.

The AVILOO box connects to the battery
via the onboard diagnostics port, then the

customer drives the vehicle on a full charge.

AVILOO then provides a battery health

certificate, including the implications of the

battery health on the range of the vehicle.
For flash tests, these can be undertaken at
the garage, with no need for the EV to be
driven at all.

/Il AVILOO

BATTERY DIAGNOSTICS

BATTERYCERTIFICATE

9/10/2023
Date of execution: 2

Executed by:

Vehicle information
Tesla

i Model 3 Long Range - 82 kWh

Model gl
Manufactured in

i VIN
" Aeasured data:

Start End
100 % 1%
3A8E 44°C
36°C 45°C
418V 3,08V
511V

;‘State of charge
Battery temperature min
Battery temperature max
Cell voltage min
Cell voltage max 419V
Mileage

61,587 km 62,001 km

=S

Analysis result
69.98 kWh
77.9kWh
552 km
614 km

Actually available (100% - 0)
Avalilable in new condition**
Remaining range™*

New condition range**

I o
Wolf ﬁzfir/gen MBA D\N\ko\ausMayerh':.'?et
DI Wolfgang

Managing director

Managing director
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The future of batteries and skills

In the last 10 years, the technology and components of

EV batteries have changed drastically. The roundtable
participants outlined we are now at a point where the
technology is changing and evolving on a weekly basis.
Manufacturers are continually improving battery efficiency,
increasing range, and enhancing charging capabilities.
Additionally, innovations in autonomous driving, connectivity
and sustainability are shaping the future of EVs more widely.

 Range - Average battery range for new EVs reaches almost
300 miles, a 42% increase since 2020.%

o Charging infrastructure - Charging is now available at 97% of
motorway service stations, with more than 800 rapid, or ultra-
rapid chargers in these locations.®

 Charging technology - Technology that could charge EV
batteries in as little as 10 minutes, without the need for
battery overhauls, could be rolled out in the next few years.*”

China is further ahead than other nations in both the
development of EV technology, and uptake of EVs - with the
number of new EV registrations in China growing by 35% in
2023.%

This is largely due to local advancements in battery technology
after heavy private sector investment, paired with government
incentives, over the last decade. Whilst it’s important to note
the differences between the UK and Chinese markets both in
terms of size and consumer behaviours, it does highlight the
need for increased investment in homegrown battery capability.
Investment is also needed throughout the entire EV supply

chain to continue stimulating the EV market and increase the
rate of adoption in the UK. Recent investment and funding such
as the Faraday Battery Challenge and commitments to create
gigafactories across the country are extremely welcome.?=°
However, AXA is calling for further public-private investment
into advanced manufacturing facilities to stimulate the sector
and make the Government’s 2030 vision to have a globally
competitive battery supply chain a reality in order to future-
proof the EV sector.!

There is also a strong need for continued investment in skills
across both the supply and demand chain, to be able to
keep up the pace with these technological changes and
battery advancements.

Previous research by AXA shows that less than 10% of the
automotive workforce is currently qualified to work on and
repair EVs.*? Without urgent action, the UK will face a serious
shortfall of 35,700 technicians by 2035*, with a growing need for
mechanics to be qualified to work on EVs as we see sales and
uptake of EVs increase year on year.

In addition, experts within the EV industry have noted that
existing mechanics are willing to support the transition but
require training of around five days** to be able to safely work
on EVs. This training costs around £1,800%* plus the loss of
productivity. Whilst on paper this appears accessible, there was
consensus from participants in our previous roundtable that

in the context of staff shortages, repair backlogs, and previous
changes to the Government’s 2030 net zero target,*

there is little to no incentive for mechanics to invest in such
training.

This creates a vacuum of skill in the UK that inhibits the rollout
of EVs, and certainly stifles consumer confidence when investing
in these vehicles as the lack of available experts may put

some buyers off purchasing either a new or used EV. However,
local garage networks could be a solution to deliver battery
health testing, either as an add on to an MOT, service, or as a
standalone service for customers. With the stimulation of the
second-hand market through battery health certificates, there
will be further pressure on local garage networks to be able to
work on EVs when needed.
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Policy Recommendations

Our polling found 61% of people who do not drive an EV, and have no plans to purchase one, cite the high cost of EVs are the main deterrent. It’s evident the
development of a comprehensive, cross-governmental strategy is urgently required to bolster the UK’s second-hand EV market. This will be crucial in resolving
concerns on battery health and longevity, and the urgent need to address the climate emergency. We are keen to support the Government with our expertise, and
we recommend that:

Guidelines should be published to support standardised battery health testing, providing consistency in battery health certificates for existing EVs to help stimulate the second-
hand market. AXA stands ready to help industry and the Government develop these standardised certificates, ensuring they are consumer-focused and accessible to those with no
technical knowledge. Rollout of battery health certificates will be most effective when accompanied by a Government-led communications campaign to educate consumers on the
transition to owning an EV, which as an insurer we are happy to support.

The UK Government should adopt the UN’s GTR 22 to Garages and repair networks should look at methods of delivering battery health testing for EVs,
ensure international consistency on battery health. including the opportunity to provide battery health certificates as an add-on to MOT or services. These

It should also bring forward legislation as soon as encounters are often the only point at which many consumers access garages on an annual basis.
possible to implement this regulation which would Broadening the service offering to battery health testing could provide an additional source of income

cover all new EVs. for garages.

The Government should invest in technicians’ skills to support garages being able to safely work on and test EVs. Previous research from AXA shows a skill shortage of 37,500
workers. AXA urges the Government to reposition the ‘full expensing’ scheme to include net-zero training and welcomes the commitment to reform the Apprenticeship Levy to
allow garages to flexibly use the new Growth and Skills Levy to upskill technicians so they can safely work on EVs. This will help garages to justify the costs of training and improve
the availability of mechanics who can work on EVs, including delivering battery health testing.
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