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INNOVATIVE DEVELOPMENTS WITHIN
THE AUTOMOTIVE SECTOR | "



Zero emission new car sales:

2040 - Globally
2035 - Leading markets

MARKET/TECHNOLOGY DRIVERS

Tesla versus the rest

Leading car companies by market capitalisation (Sbn)

Bl Electric/hybrid vehicles only
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THE NEED FOR INCREASING CIRCULARITY

in operation, but more lectristyfor the use. bt only circular-economy
. S innovations can finish the job
in production phase helps...
1 1 !
4 N - N - N
Carbon emissions 146 124 44 3

per passenger km

Today' + Adoption of BEVs? + Low-carbon energy + Circular-economy

for use phase® innovations*

‘ Use phase ‘ Materials, assembly and end-of-life



TRANSFORMATION PATHWAYS

Achieving net-zero carbon emissions across the whole life cycle Product

e.g. Low-carbon materials and assembly, integration with energy grid decarbonization
Enabling resource recovery and closing material loops Material

e.g. Ena-of-life disassembly and reverse logistics, product passports circularity
Increasing the lifetime of the vehicle and its components Lifetime

e.g. Subscription-based ownership, reuse and remanufacturing at scale optimization
Ensuring efficient vehicle use over time and occupancy Utilization

e.g. Vehicle on demand, mobility on demand, breathing fleets improvement

Source: Accenture Strategy



BARRIERS TO IMPLEMENTATION

» Cars as an ‘aspirational’

purchase. .

» Consideration of Technological
marginal costs vs. Use patterns and regulatory
overall costs. hurdles

» Large ‘grey’ fleet
already in operation.
Barriers to

circularity

. International
Business models ) .
» Current focus on sales considerations

price rather than total
cost of ownership.

» Benefits of lifecycle
optimisation difficult to
capture by single
business entity.

» Lifecycle technologies
currently
underdeveloped.

» Strict regulatory
environment for
design/manufacturing in
automotive industry.

» Competition between
nations.

» Differences in
infrastructure.

» Efforts are typically
coordinated at the
national rather than
global level.



GOVERNMENTAL INFLUENCE

CHINA, UNITED KINGDOM AND NORWAY
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" 2.2 Category Results—Renewable Energy 2. Overall Results CCPI 2022

RoL

Renewable energy is expanding,

despite worldwide economic decline Still no countries are ranked in the top

three overall positions
Key developments:
Renewable energy

Key results:

The world map shows the aggregated results and overall
performance f
the overall rank
in the four inde:

aluated countries. The table shows
indicates how the countries perform

< No country performs well enough in all index catego-

Source: Germanwatch, 2021. Climate Change Performance Index. [Online] Available at: hitps://ccpi.org/

Climate Change Performance Index
(CCPI)

Overall Results CCPI 2022
6. 2 A Norway

7. -2 V¥V United Kingdom
38. -5 ¥ China

Greenhouse Gas Emission
4. United Kingdom

13. Norway

60. Chinese Taipei

Renewable Energy
3. Norway

27. United Kingdom
58. Chinese Taipei

Energy Use

10. United Kingdom
43. Norway

57. China

Climate Policy
13. China

14. United Kingdom
18. Norway


https://ccpi.org/

GOVERNMENTAL INFLUENCE

CHINA, UNITED KINGDOM AND NORWAY

Norway
Index components

Overall Index
Regulations

Purchase Incentives
Uptake

Affordabliity

Energy Infrastructure
Consumer sentiment
Avallabliity

Charging Infrastructure

M

China
Index components
Overall Index
Avallabllity

Charging Infrastructure
Consumer sentiment
Energy Infrastructure
Affordabliity

Uptake

Purchase Incentives
Regulations

55
93
66

46
42
40
32

Source: https://impact.economist.com/sustainability /project /the-rev-index /rev-index/

United Kingdom
Index components

Overall Index
Regulations
Avallabliity

Purchase Incentives
Energy Infrastructure
Consumer sentiment
Charging Infrastructure
Affordabllity

Uptake

The rEV Index
Countries readiness for EVs

%

West Wales and The Valleys

Index components

Overall Index
Regulations
Avallabllity

Energy Infrastructure
Purchase Incentives
Consumer sentiment
Charging Infrastructure
Uptake

Affordabllity

g

63
58
a1
40
31
24
20
20



https://impact.economist.com/sustainability/project/the-rev-index/rev-index/

GOVERNMENTAL INFLUENCE

CHINA, UNITED KINGDOM AND NORWAY

Countries readiness

China

Progress to date
* High availability of EV models in the market

* Development of an ultra-fast EV charging network
» Strong policy and regulatory environment to support uptake

Opportunities to accelerate
* Expanding the density of charging infrastructure to improve accessibility
* Increasing/managing grid capacity to support higher electricity demand

N LA
UK 11~

Progress to date

* High density and ease of access to public chargers

» Strong regulations and data transparency to support ChargePoint development and
use

* Ambitious targets for achieving an EV transition

Opportunities to accelerate

* Increasing the affordability for consumers to switch to EVs through short-term
policies and incentives and the introduction of lower cost EVs

* Continued expansion of charging infrastructure (with a focus on rapid-charging
facilities)

* Increasing/managing grid capacity to support higher electricity demand

Norway =|=

Progress to date

 Significant financial incentives offered to make an EV switch more affordable

* High share of renewable energy generation, maximising the benefits of an EV
transition

* Ambitious targets for achieving an EV transition

Opportunities to accelerate

* Expanding electricity generation capacity to manage increased demand

* Continued expansion of charging infrastructure (with a focus on rapid-charging
facilities)

Wales i

Progress to date
* Relatively high levels of spare grid capacity to meet increasing electricity demand

Opportunities to accelerate

* Continued expansion of charging infrastructure

* Supporting a shift towards renewable energy to maximise the benefits of an EV
transition

* Increasing the affordability for consumers to switch to EVs through short-term
policies and incentives and the introduction of lower cost EVs




HIGH TECHNOLOGY-BASED: TESLA

» Tesla Motors Inc. founded in 2003 by Elon Musk, Marc Tarpenning and Martin Eberhard.
« Tesla has created an iconic following like Apple, generating high expectation.

» Musk stated "transitioning to electric mobility with a digitised business model”.

» Teslafirst in the US to sell directly to customers.

« Tesla employs Tesla Rangers — mobile technicians who make house calls.

« Tesla 360-degree strategy to create complementary clean energy businesses.

T
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LEASE AND CIRCULAR MODEL: RS

le
WALES riversimp

» Riversimple set up by former Morgan motorsport engineer Hugo Spowers in 2007.

« An “alternative to battery electric cars for those who will find charging them a challenge”.
« “service as opposed to sold” - aimed at eliminating waste.

« Higher quality build components to save operating costs over the lifetime of the vehicle.

» Created the Circular Revolution is the first UK hub for circular economy thinking.

33
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'FIRST SMART POWER SOLUTION": NI0 =

CHINA

« NIO founded in November 2014, Shanghai, China.

» “Urban life is fast, but Power Swap is even faster”.

|t takes only 3 minutes to swap a fully charged battery.

« Swappable and upgradable batteries to provide users with power services for all scenarios.
« Battery and vehicle electric system checks are performed during each swap for optimisation.

» Blue Sky Lab, which transforms vehicle manufacturing scrap materials into environmentally friendly products.

ey

BLUE SKY LAB




OTHER FIRST MOVERS IN EV'S

INTERNATIONAL

Cost... b,

Changli CLZKC-009 truck is a 3KW
truck with a top speed of 28mph. This
$2,000 electric pickup truck has more
range than a used Nissan Leaf.

Access...

T

i WeCharge

WeCharge originally from Kickstarter,
allowed everyone to profit from supplying
power through individual external wall
plugs. Recently acquired by VW
reworked into a monthly subscription.

Flexible...

iIEV Motors ApS, Car that starts
at 78cm wide and expands
robotically to accommodate up
to 3 adults. Saving energy and
storage when not in use.



Moving towards sustainability

TRADITIONAL CAR MANUFACTURING COMPANY Sustainability
* Adoption & transition to mobility model

* Adapt to the new market constraints

* Exploitthe innovation as a market opportunity

* Usingproven technology and manufacturing strengths
* Collaborationswith other companies

* Investment in R&D

Usingthe 3 pillar model as a template to transition
to eco-sustainability Sustainability values include being future-oriented

and collaborating accross disciplines

* Environmental

* Social Business sustainability consists of three principles,
= aconomic often regarded as the pillars of sustainability:

« Pillar one: The environment
« Pillar two: The society

« Pillar three: The economy

% process.st’



SUSTAINABILITY ASPIRATIONS & GOALS

Many companies usethe sustanabilty statement toconvey

* Sustainability aspirations

* Sustainability goals

* Sustainability progress

Typically used inwebste information and Company annualreportsthisclearly sets out how thecompany will
dealwith sustainability and envircnmental issues.

Thisisvitalto provide confidence inthe company and its product through the transition

Owre Sustainability Aspirations

W e morking B0 TR tom e Mobity . fusled by rew (halerget and the
danirn 10 Malp basid & bertter i for evarpore

7

{Ford Motor Group, 2021) {BMW GROUP, 2020)




Sustainability progress
and Standards

Benefits of ISO 14001 Certification

@ K B 9

feduced = Improved

Ivgroved
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Proven business Abty 1o win
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WONO0NT A AT RO 40 COMRCORON OEaNs COON.
{EFR Cert, 2020}

» The need to promote eco-sustainability values of the Company for Customers, shareholders
and potental investors.

» The use of ISO standards and affiiation to Globa! organizations concerned with sustainable
and socal polices

= Global reporting initiative
* United Nations Global Compact
= The World business council forsustainable Development
= The use of ISO 14001 Environmental standards and 1SO 26000 Social responsibility

Environment

Advens A s ] beves age
COOONalion, SecOgring Tt T fate of your
Dutiness it Sed 10 o Slarwt.

Our envirosemen! work O

Our secial work ©

Sustainable Development

UN Gogs Compas Whee o gt i wors

{United Nations Global Compact, 2021)



COLLABORATIONS

Automotive manufacturers have in the past collaborated with engine or vehicle floor plans to provide models to
complete in their range without substantial Investment in new designs and production facilities.

Types of collaborations

e Technological & Data

* Manufacturing & Production
* Infrastructure

* Financial

Volkswagen




CONCLUSION

Net zero goal remains a primary driver of innovation.
Governmental support for manufacturing EV has driven down cost

The approach by manufacturers to ease the use of EV vehicles is ever-expanding
and diverse.

Collaborations with other car manufacturers and those with EV, battery technology
and software developers is crucial in accelerating this transition.
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