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INNOVATIVE DEVELOPMENTS WITHIN | &<
THE AUTOMOTIVE SECTOR
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For todays presentation we are going to look at recent innovative developments within the automotive sector. We will consider the how this industry is projected to evolve over the coming decades, what governments and businesses are currently doing and what this means for manufacturing companies serving this sector. These insights should enable the leadership teams within our company, CMSW, to formulate a viable strategy that accounts for the changing landscape and meets the future needs within this market. 


MARKET/TECHNOLOGY DRIVERS

Zero emission new car sales:

2040 > Globally
2035 - Leading markets

Tesla versus the rest

Leading car companies by market capitalisation ($bn)
Electric/hybrid vehicles only
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One of the primary innovation drivers in the world today is the need to limit global warming and achieve the goals of the paris climate agreement. During the COP26 summit there was a commitment by governments and businesses to phase out the sale of non-zero emitting cars by 2040 globally. The increasing contribution of electric cars to drive progression towards these goals is reflected in the meteoric rise in market capitalisation experienced by not only Tesla but a number of other Chinese newcomers such as BYD and Nio. In reaction to this, carmakers have announced a total of $330 billion into electric and battery technology over the next five years.


THE NEED FOR INCREASING CIRCULARITY

BEVs use less energy Shifting to low-carbon .
. - = ...but only circular-economy
in operatlon, bgt more electricity for the use innovations can finish the job
in production phase helps...
1 1
4 N A\ 4 A
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


Presenter
Presentation Notes
However, the adoption of electric vehicles is not in itself the complete solution. Electric vehicles can lead to significant reductions in emissions during the use phase of the vehicle, especially if the electricity is sourced from low carbon sources. But in many cases the carbon emissions during the materials, manufacturing and end-of life phases are greater with electric vehicles. Some of this can be attributed to well-honed efficiencies associated with established combustion engine based technologies. Nonetheless it is clear that dealing with the emissions generated during these phases will require the increased application of circular economic principles.


TRANSFORMATION PATHWAYS

Product
decarbonization

Achieving net-zero carbon emissions across the whole life cycle
e.g. Low-carbon materials and assembly, integration with energy grid

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

Utilization
improvement

Ensuring efficient vehicle use over time and occupancy
e.g. Vehicle on demand, mobility on demand, breathing fleets

BDO©E®

Source: Accenture Strategy
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A report by the world economic forum identified 4 key transformation pathways that could be adopted by the industry to increase circularity. The first of these is product decarbonisation. This pathway entails the increased adoption of low carbon energy across the whole lifecycle of the vehicle, encompassing both the manufacturing and use phases. The second relates to material circularity. This pathway entails the adoption of a cradle-to-cradle approach, creating closed material loops with minimal waste. This process can be aided with the adoption of standardised product passports, which can track the lifecycle of the various materials employed. The third relates to lifecycle optimisation, increasing the lifetime of the vehicle and its components. This approach can be incentivised by the adoption of subscription based business models. The fourth and final pathway concerns utilisation improvement. It has been estimated that cars are only effectively used for around 1.5% of their seat and time capacity. This statistic highlights the enormous efficiency improvements that could be realised by adopting an ‘on demand’ model for vehicle ownership. While this may be impractical with current car usage patterns, it is easy to see how this may be facilitated by the growth in autonomous vehicle technologies. 


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.


Presenter
Presentation Notes
Despite the great promise of these transformation pathways, there are some considerable barriers to innovation that must be overcome.
The first of these we will consider relates to the current use patterns:
-Firstly, cars are often seen in many cultures as an aspirational purchase, rather than purely as a functional means of getting from A to B. It is important to remember this aspect as a significant ‘market need’ currently within the automotive sector.
-Secondly, people often consider only marginal costs such as fuel when comparing with other modes of transportation, rather than the total costs of ownership.
-Thirdly, given cars can be expected to last between 15 and 20 years, there is already a substantial grey fleet of cars on the road that are old, inefficient and highly non-circular.
The second barrier we will consider is current business models:
-Firstly, there is a significant focus on the upfront sales price of vehicles. Since there is a reasonable chance that this metric will be negatively affected by the adoption of circular principles, it is natural that there will be significant resistance to this. 
-Additionally, with a product rather than a service focused mindset, the benefits of investing in a circular approach may be difficult to capture by a single business entity.
The third barrier to consider are the technological and regulatory hurdles. The design and manufacturing environment within the automotive sector is highly regulated and controlled, and while this is obviously for good reasons and well intentioned. It can pose a significant barrier to the adoption of circular principles, especially with aspects such as re-use and re-manufacture.
The fourth and final barriers we are going to discuss relates to the varying political, social and economic climates between the nations of the world:
•Firstly, it is important to recognize the intense competition between various countries. This can be seen in china where there is significant economic support for homegrown competitors to foreign companies such as Tesla.
•Secondly, there as significant differences in the current levels of infrastructure and standardization between different countries. For example, the implementation of country-wide autonomous vehicles in china is especially challenged by the completely unstandardised use of road signs. 
•Lastly, efforts made are typically taken at the national rather than global level, resulting in often divergent initiatives which limit the economies of scale that could be realized by a more aligned approach.
Despite these barriers, the four transformation pathways provide a promising and ultimately viable approach to meeting net zero. In the next section Tyra is going to compare and contrast the approaches taken by various governments with regards to achieving net zero within the automotive sector.
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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

S~
UK =S

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 E|=

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 G

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”.

» Tesla first 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.
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LEASE AND CIRCULAR MODEL: RS

r rsimpl
WALES iversimple

» 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.

@V ¢ Chwyldro Cychol
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'FIRST SMART POWER SOLUTION": NIO m

CHINA

NIO founded in November 2014, Shanghai, China.

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

It 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.

-

BLUE SKY LAB

Q2 NIO




OTHER FIRST MOVERS IN EV'S

INTERNATIONAL

Flexible... _\

Cost... ok B, Access...

- WeCharge

WeCharge originally from Kickstarter, iIEV Motors ApS, Car that starts
Changli CLZKC-009 truck is a 3KW allowed everyone to profit from supplying at 78cm wide and expands
truck with a top speed of 28mph. This power through individual external wall robotically to accommodate up
$2,000 electric pickup truck has more plugs. Recently acquired by VW to 3 adults. Saving energy and

range than a used Nissan Leaf. reworked into a monthly subscription. storage when not in use.



Moving towards sustainability

TRADITIONAL CAR MANUFACTURING COMPANY Sustainability
 Adoption & transition to mobility model
 Adaptto the new market constraints

* Exploitthe innovation as a market cpportunity

* Using proven technology and manufacturing strengths
* Collaborationswith other companies
* Investment in RED

Usingthe 3 pillar model as a template to transition

to eco-sustainability Sustainablility values include baing future-oriented

) and collaborating accross disciplines
* Environmental

= Social Business sustainability consists of three principles,

« economic often regarded as the pillars of sustainability:

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

« Pillar three: The economy

#3 process.st’



SUSTAINABILITY ASPIRATIONS & GOALS

Many companies usethe sustanability statement toconvey

*  Sustainabilty aspiations

*  Sustainabilty goals

*  Sustainabilty progress

Typically used inwebsie information and Company annualreportsthis clearly setsout how thecomparny will
deal with sustainability and erwironmental issues.

Thisisvital to provide confidence inthe company and its product through the transition
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Sustainability progress
and Standards

Benefits of ISO 14001 Certification
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The need to promate eco-sustainability values of the Company for Customers, shareholders
and potential investors.

The use of |50 standards and affiliation to Global organizations concemed with sustainable
and social polices

Global reporting initiative
United Nations Global Compact
The World business council for sustainable Development
The use of 150 14001 Environmental standards and 150 26000 Social responsibility

Environment
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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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In conclusion, the global goal to reach net zero emissions remains one of the primary drivers of innovation within the automotive sector. However, despite the current focus transitioning to electric vehicles, it is essential that this is coupled with the adoption of more circular approaches if net zero is to be realised. While there are multiple viable approaches to transforming the industry in a circular manner, there remains some significant barriers that must be overcome.
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