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The report provides an insight into the Global Electric
Vehicle market. The findings of the report are based on
research conducted by CleanBridge and its research
partner Alchemy Research and Analytics. The report
provides an overview of the Global Electric Vehicle
industry with insights on prevailing market conditions
encompassing recent trends and drivers, challenges,
and outlook in major countries across Europe and the
Americas. The report starts with a high-level view on the
dynamics of the industry, touching upon the regional
variations and analyzing the implications of the same. It
then profiles the major markets country-wise, to provide a
holistic view of the state of the industry in these countries,
highlighting the growth opportunities, demand drivers and
prevalent challenges. Macroeconomic data was sourced
from the publications of multilateral institutions such as the
International Monetary Fund (IMF). The industry-specific
data is attributed to industry associations, Government
authorities / statistical departments, Bloomberg New
Energy Finance (BNEF) and International Energy Agency
(IEA). This was supplemented by news reports, trade
journals and related sources.
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Introduction

Globally, the electrification of transportation will
represent the single largest industrial investment
made for a generation. In that journey, we are only
just at the earliest stages, with decades of future
investment needed to transition our industrial,
commercial, and personal modes of transportation
to an all-electric zero carbon based transportation
system. The consequences of the coming transition
will be far reaching, and will affect all elements of the
global economy, from energy security, industrialization,
jobs and employment, and geopolitical considerations
across markets.

The global political path has been set for the revolution
coming in the electrification of transportation, with the
majority of major world economies and governments
adopting net zero by 2050 targets for transportation. In
that regard Europe and China are leading the way, with
India following close behind in setting near-in 2030
targets, whereby no new internal combustion engine
(“ICE”) vehicles may be purchased thereafter. These
are material regulatory changes to transportation that
are near-in, and that have consequences across the
global transportation industrial complex.

Across regions, these are exciting times for a new
generation of investment, and employment, as the
transportation industries across automotive, truck
transport, shipping, and aviation, all look to carbon
free and/or lower carbon transportation technologies
and options. Investment in new technologies, such as
battery technologies, charging infrastructure, power
management, have been accelerating over the past 7
- 10 years, with the transportation industrial complex
following along in transitioning their manufacturing
complex to support the “transportation transition”, a
transition that will make the “energy transition” look
small in comparison.

Our first look into the electrification of global
transportation looks at the global policy features
involved, then the early investment being made, and
the early development activities of the principal market
participants. We then explore regional dynamics
involved, trends, outlooks, and next steps. We follow
by diving into the core markets and economies in
providing a closer look at opportunities, challenges,
and expected paths forward.

The purpose of CleanBridge's Annual Primer series
is to provide a high-level view of the demand drivers,
opportunities, challenges and outlook prevalent in
major markets. An understanding of global industry
trends and country-specific market factors are critical
to success for all potential market entrants.

We hope you will enjoy reading our inaugural report
on the Global EV Transportation Market, and we look
forward to briefing you on otherthe continuing market’s
developments in and over the coming months.

L. Warren Pimm, CFA

Partner, & Sr. Managing Director
CleanBridge
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Executive Summary

Globally, electrification in transportation is key to achieve
objectives in carbon emissions control. A phase-out of
internal combustion engines (ICE) is thus on the anvil, as
per announcements by the government authorities, both
at national and/or municipal authority levels. The number
of such announcements is on a rise, partly reflecting
the convergence of goals worldwide. Some, especially
the European Union, are taking a stringent approach at
emissions targets while others are yet to devise a roadmap.
All the same, such announcements, at the very least, help
set the direction and context.

Broadly, the direction is apparent in the trend of passenger
electric vehicle (EV) sales - which attract the maximum
policy and business attention in the overall scheme of
transport electrification. Between 2016 and 2021, global
passenger EV sales grew at CAGR 46% (BNEF estimates)
and held about 6% share in the total new vehicle sales
by end-2021. Such a growth accordingly displaced the
ICEs’ share in the total automotive sales - from 97% to
87% during the review period. The pattern lends some
credence to the contention of a transition underway in
transport electrification. It is however a long journey to
cover - globally passenger EVs are about 1% of the total
fleet. Together with other segments (commercial and
buses), the contribution appears negligible.

The pace and momentum of transition are subject to the
level of policy support as well as the country-specific
local factors at play. Fundamentally, there is a case for
incentivising EVs to bridge the gap against ICEs. The latter’s
dominant position is premised on technological maturity
and an efficient fuel distribution, which EVs are yet to match.

Policy support, especially in terms of the upfront purchase
subsidies, have proven to be effective in propping up the
demand. This is observed in the experience of European
countries such as Norway, Netherland, and Sweden,
where passenger EV offtake was led by generous purchase
price discounts funded by subsidy allocations.

Policy framework however is evolving with the stages of
progress countries achieve. There is a gradual shift from
a subsidy-led growth (demand-side support for nascent
stage) to one based on fleet-wide emission targets
incentivising EV adoption (supply-side norms at a mature/
growth stage). The European mechanism of punitive
measures for manufacturers on average fleet-wide
emission levels appears to have equally helped propel the
EV sales. The Chinese market demonstrates the same with
the stated goal to cease subsidy support by end of 2022.
The result is an expansion in product varieties across price
points, to propel demand and sales.

A generalisation of such policy trajectory will still be
difficult because of country-specific local factors. For
instance, decarbonisation goal for transport systems also
brings forth other competing drivetrain technologies such
as those based on hydrogen, fuel cells or flexfuels. When
it is observed in this context, the path to zero-emission
transportation could be a combination of multiple
drivetrains with EV being one of them. An example in point
is Brazil where ethanol constitutes a key component of the
decarbonisation move and the related flexfuel ecosystem
by automakers. While EV is not ruled out, its rate of
adoption will be subject to a competition.
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Executive Summary

In fact, the most important local factor is the EV charging
infrastructure availability. The inherent disadvantage of
batteries in supporting a limited distance range on a single
charge, also referred to as ‘range anxiety’, can be addressed
only through a comprehensive and fast-charging network.
Between 2016 and 2020, cumulative installed charging
connectors across key markets registered a CAGR of 34%.
But the installed capacity is skewed, predictably across
the markets with high EV adoption - China corners about
60% of it, followed by Europe with a quarter share. Many
other EV markets increasingly find charging infrastructure
as a potential bottleneck. This will need a mix of public
and private investment. Also important is the development
of requisite regulatory guidelines (standardisation in
equipment, tariffs, etc.) for the EV charging infrastructure.

Government investment is not the only determinant in the
upcoming capacity creation in the EV market. The private
sector role is gradually coming to the fore, such as in
terms of the conventional utilities pivoting to this industry
by setting up or acquiring EV charging businesses, or
technology startups seeking to cater to a specific segment
of the EV business (such as light commercial vehicles).
Some of the major investments in this business are from
the incumbent automakers for whom the transition to EV-
based drivetrain is imminent.

The investments along with the competition in the global
EV market appear to be determined by multiple factors.
Increasingly, with market growth, there is a focus on
localisation in EV manufacturing. Europe is the leading
example. It leads the EV demand and adoption and is
increasingly seeking EV capacities closer to the high-

demand regions. Battery manufacturing capacities
currently under development in Europe could make it
effectively reduce if not displace the Chinese market
leadership. The Chinese market will still play the most
important role in the EV supply chain even as the new
investments seek diversification across the globe.

The automotive industry’s conventional globalised
supply chain network is under reconsideration by major
stakeholders, especially the major automakers and policy
authorities. The rapid shocks, initially from the pandemic-
led global shutdown and subsequently geopolitical
issues such as US-China trade dispute and the ongoing
Ukrainian armed conflict, have contributed to a rethink on
investments in indigenous facilities. In US, General Motors’
and Toyota's renewed investment allocations for electric
vehicle manufacturing facilities reflect such considerations.

The investment commitments and capacity development
over the next few years will set the base for a potential
mass-production scale that can generate economies of
scale. Pure-play EV entities may not find this very easy.
At the same time, there will be an accelerated need for
capacity in developing integrated control and software for
EV platforms - something that traditional automakers may
not be able to easily transition to. The trajectory of progress
is thus more likely to be an uneven one. In either growth
scenario, the outlook for electric vehicles’ industry is
brighter than before, as decarbonisation and electrification
in transportation gets traction.
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Electric Vehicle Penetration and Adoption

Introduction The global passenger EV fleet
expanded at a CAGR of 52.8%
between 2016 and 2021

The Electric Vehicle (EV) market has gradually assumed traction due to the
policy direction globally at electrification of the transportation system. The
pace and nature of EV adoption however varies. Passenger vehicles’ offtake,
while promising in trend, faces the challenge of a high ownership cost and is
thus limited to select pockets of the global market. The two-wheeler segment
on the other hand has had a rapid growth due to greater accessibility in price
points for the urban consumer base in developing countries. The competitive
cost of EVs, as a culmination of technology improvement, thus holds the key.
Meanwhile, to realise the objectives in EV penetration, there is an almost
urgent need to ramp up the charging infrastructure.

Status and Trend at an Aggregated Level

Between 2016 and 2021, the global EV passenger vehicle fleet (battery electric and plug-in hybrids together) expanded at a
compound annual growth rate (CAGR) of 52.8%. For the overall passenger vehicle fleet, that includes the internal combustion-
based vehicles, CAGR for the same period stood at 2.4%. The year 2020 could be regarded as an outlier, as pandemic-led
restrictions and supply chain disruption led to a sharp decline in conventional vehicles, while that of electric vehicles rose
unabated with policy support.

Global Passenger Vehicle Fleet by Drivetrain

Drivetrain 2016 2017 2018 2019 2020 2021 CAGR
Battery

. 995,177 1,698,643 3,028,422 4,614,028 6,734,252 10,058,783 59%
E'y‘;ﬁ;;” 784,391 1,180,594 1,800,948 0.347.826 3.333,137 4749517 43%
Fuel cell 2,749 6,154 10,104 17.856 26,195 37,565 69%
Hybrid 13,092,023 15,645,119 18,459,358 21,670,770 25,581,285 30,397,445 18%
Internal ) 157 448435 1.094.673.838 1.130.961.065 1.166,547.390 1,187.691.774 1,188.664.187 2%
combustion

Total 1,072,322,775 1,113,204,348 1,154,259,897 1,195,197,870 1,223,366,644 1,233,907,497 3%

Source: BNEF Long Term Outlook Report

The consistent and sharp growth in electric vehicle sales appears to be displacing the relative position of internal combustion-
based vehicles. At 6.2%, EV penetration (share in total sales) is about five times of what it was five years ago. The impact of such
a shift is fundamental in the established automotive drivetrain technology ecosystem.

CLEANBRIDGE Global Electric Vehicle Market Review | 9



Electric Vehicle Penetration and Adoption

Deliberate policy action is thus critical for the initial market support. Despite Deliberate policy action is critical for
the growth so far and the attractive prospects, electric vehicles so far account
for just 1% of the total passenger vehicle fleet. This share is lower or even
negligible in case of the commercial vehicles or buses. With barriers such as
in ownership cost and infrastructural gaps, the process to mainstream EVs is
a protracted one, entailing among other things, direct incentives and indirect
ones in terms of regulatory norms.

the initial EV market support

Global Share of Passenger Vehicle Sales in Electric and Internal Combustion

Drivetrains
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Electric Vehicle Penetration and Adoption

Status and Growth by EV Segment

In terms of adoption, the EV segments broadly include passenger vehicles,
buses, commercial vehicles (such as trucks and the related across weight
classes) and the two-/three-wheelers. Each has a different dynamic and
growth driver. When observed in terms of such segments, EV adoption

appears to be progressing in multiple speeds and tracks.

Global EV Sales Volume by Segment (as of 2021)
0.7% 0.3%

Note: Commercial category above is an aggregate of light, medium and heavy commercial vehicles

Source: BNEF Long Term Outlook report

Global Electric Two-Wheeler Sales Trend
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Affordability and subsidies acts as
the main growth drivers for adopting
electric two-wheeler

For one, the current adoption
appears to be predominantly
skewed  towards  two-wheeler
segment. This is understandable
at an intuitive level. Two-wheeler
segment is among the most
affordable in the total ownership
cost and found steady offtake in
China, Taiwan and Vietnam as well
as Europe. Policy driver (in terms
of subsidies) is a major factor.
Notably, startups lately emerged as
the major entities pushing the case
of electric two-wheelers, which is
most discernible in case of shared
mobility modes such as e-scooters.

The pandemic outbreak phase
appears to have tempered the
rate of growth in two-wheeler
sales trend - a reflection of the
postponed consumer purchases in
most of the developing markets. Yet
the growth was a sustained one as
subsidy support helped prop the
market. With decline in the upfront
prices, due to cheaper Lithium-
lon batteries, two-wheelers sales
are progressively expected to be
driven by the high-performance,
price competitive option against the
internal combustion or lead-acid
battery-based vehicles.

'CLEANBRIDGE
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Electric Vehicle Penetration and Adoption

The EV passenger market gets the most focus in electrification of
transportation. Several countries are joining the fray in announcing a ban on
internal combustion cars to make way for EVs in privately-owned transport. In
fact, during 2020 the EV sales grew even as that of internal combustion ones
declined. In part, this could be attributed to factors such as the huge backlog
in production and supply chain and the segment’s dependence on higher-
income consumer segment than the lower price-sensitive one.

Global Passenger EV Sale and Penetration Trend
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Global Sale of Electric Buses
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Share in new vehicle sale

EV passenger vehicles continue
to be behind competition in cost,
which impedes large-scale adoption
in the segment

The EV passenger vehicles however
continue to be behind competition
in cost, which impedes large-scale
adoption in this segment. Demand-
side policy incentives in terms of
tax exemption or subsidies are thus
instrumental in driving offtake, as
has been observed to be the case
in Europe. The emission norms
being enforced in various countries
is another major propeller. Several
leading automakers for instance
increased  their EV  launches
significantly to enable compliance
with emission norms of China and
Europe, failing which there could be
penalties.

The growth in electric buses
is an outcome of the policy
stance on mitigating emissions
in overall public transportation.
The policy incentives have had a
key role in propping up the sales.
Rationalisation of the Chinese
subsidies in 2019 did impact the
market temporarily, after which the
outbreak of COVID-19 worsened
the growth further. However, the
business recovery since then
helped improve the prospects.
While China is known to be a leader
in this, others have made inroads
as well. Notable examples are Latin

American cities in Chile and Colombia. Infrastructural challenges are however likely to get the better of most of such plans. The
lack of abundant and fast-charging infrastructure network together with absence of conducive local norms/regulations makes it
challenging for electric buses to offer a reasonable competition to diesel-based fleets any time soon.

CLEANBRIDGE
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Electric Vehicle Penetration and Adoption

EV in shared mobility and/or micro-mobility Three-wheelers  constitute  an

important shared mobility vehicle
EVs are increasingly finding a critical role for the innovations in urban mobility.
This particularly refers to the deployment of EVs seen in many countries
through shared mobility or micro-mobility solutions. While many of the mobility
solutions are being driven by technology-led startups, the corresponding
policy and regulatory environment plays a key role in shaping it.

segment in India and China

The growth drivers and dynamics vary by each market’s local factors. For instance, the three-wheelers constitute an important
shared mobility vehicle segment in India and China, even as globally they account for a smaller market than the overall two-
wheelers. These vehicles are typically deployed commercially for the last-mile connectivity in passenger services or for light-
freight delivery.

Trend in the three-wheeler EV Fleet (units)

2016 2017 2018 2019 2020 2021
China 49,400,000 54,000,000 60,000,000 63,646,749 67,525,790 70,800,057
India 900,000 1,737,500 2,350,000 2,930,000 3,088,941 3,273,729
Other 4,128 5,938 7,995 10,344 13,127 17,858
Total 50,304,128 55,743,438 62,357,995 66,587,093 70,627,858 74,091,644

As part of the shared and micro-mobility models, electric bicycles (referred to e-bikes subsequently) of late emerged as a
fast-growing medium. This is most discernible in Europe where e-bike sales growth has been a sustained one. As per the
Confederation of the European Bicycle, e-bike sales in the UK and EU rose by 52% year-on-year, as of July 2021. This was also
a 20-year record for the region’s sales trend. Similar thrust is observed in the US, where e-bike sale is expected to exceed that
of battery electric and plug-in hybrid passenger vehicles.

After e-bikes, possibly the next most important segment of urban mobility is the e-scooter. As per EY report, e-scooter sharing
services, launched around September 2017 in the US, now is found across over 50 countries. The adoption of this medium has
been faster than that observed in e-bikes. Its growth however faces challenges in regulatory compliance, as its initial phase of
adoption took place in the absence of a proper regulatory framework. Yet, its prospects remain attractive, especially due to the
innovations in business and technology implementation.




Electric Vehicle Penetration and Adoption

Charging Infrastructure European countries rank among

the highest in terms of charger
The most critical element of the EV adoption is the charging infrastructure and . . .
batteries. The former plays a bigger role in the sense that a comprehensive density correlating with the EV sale
and ubiquitous charging base ameliorates the otherwise challenging limitation penetration achieved in the same
of range in a typical EV platform. In that context, the growth of public charging countries
infrastructure assumes significance. Expectedly, China leads the way in
this. While the absolute capacity size is important, the density of charging
infrastructure is the key parameter to track.

Cumulative Global Public Charging Connectors When  considered in charger
density, the European countries
1,500,000 1361.385 rank among thg highest. This
correlates well with the EV sales
;‘51,2007000— penetration achieved in the same
) countries. As per BNEF data, The
s 900.000- 917822 Netherlands has the maximum
2 ' public charging connectors per
°§ 590 433 100,000 population, at 563. It
g 600.0007 437,302 is followed by others including
314,787 Norway (315), lIceland (180),
300,000 183,013 . Sweden (114) and Denmark (112).
To be sure, the variation in density
0 —J between countries is also a result

2015 2016 2017 2018 2019 2020

of factors including prevalence of
housing stock (apartments versus
Source: BNEF Long Term Outlook report Standak)ne)’ pUblIC Charging
hardware, and the EV fleet stock.

Public EV Charging Infrastructure by Power Category Notably, there is a significant rise
in commercial activity around the
setting up of charging systems.
Several companies lately sought

B Standard (>3kW) funding options for expansion or
towards investing in EV charging

[ Mid-accelerated (3-20kW) companies. Most notable has
B Accelerated (20-43kW) ﬁee” the rapid progress by global
ydrocarbon majors in acquiring

Fast (43-100kW) the charging network companies to
enter this space. Shell for instance

Ultra-fast (>100kW) is poised to assume the position

of being the leading player in UK’s
EV charging market. Companies
in other sectors such as OEMs are
making similar moves - in January

Source: BNEF

2022, ABB announced the acquisition of InCharge Energy for the latter’s charging infrastructure and related solutions for
commercial fleets. In 2020, the same company had acquired a majority stake of a Chinese EV charging entity.

Just as charging infrastructure requirement continues to rise, so does the need to upgrade the power standards of the charging
points. Increasingly, fast chargers are needed to replace the legacy base of charging points. This is attracting significant interest
as investments get channelled at setting up the fast-charging corridors. In September 2021, the equipment manufacturer ABB
launched a fast-charger system claiming it as the world’s fastest, to offer 100 km range in less than three minutes. More such
product launches will be in line as the charging ecosystem evolves, not just in capacity or technology but most importantly in the
scale of demand and the business models to deliver it as a service.

& CLEANBRIDGE Global Electric Vehicle Market Review | 14
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Regional Overview of EV Adoption

Introduction With the mix of mandate and
incetives EV penetration growth in

Globally, the EV penetration appears to be led by a select group of European . .
y b on app ’ group ot furop Europe and China has gained the

countries, where the share of battery-based vehicles is nearing a tipping point.
But, in absolute terms, there is China to contend with. It is the market leader momentum
in terms of the total EV sales as well as the entire supply chain to support the

same. Both Europe and China’s growth trajectory is explained by the policy

thrust. There is a mix of mandate and incentives that set the momentum.

While other countries, notably the US are poised to catch up, the investor

interest is for now, in the European region.

The Top Countries/Regions in EV Adoption

As a region, Europe has a lead in EV penetration, with several of its member countries ranking among the top. China follows next
in competition. Asia-Pacific region, excluding China, is yet to progress in any significant proportion. The North American region,
led mainly by the US, has been lagging after a brief progress till last year in the EV penetration. The country’s lack of federal
support and guidance for this market continues to be drag, and just a handful of the states are driving the momentum.

EV Share of New Passenger Vehicle Sales by Country/Region2020 Beyond these regions, all other
15% Europe 14% markets are gt a distant Ieyel in
scale of maturity for EV adoption. It
12% is unlikely to changed drastically in
, the near to medium term, as each
China 9% s .
9% — country’s local factors determine
the rate of EV adoption. Among
o | Global 6% ) . X
6% other things, in many countries,
electric vehicles may serve as one of
3% | the options in the planned transition
— to cleaner or zero-emission
0% — — : : "
2016 2017 2018 2019 2020 2021 trar?sport.atlon: Major com.petltlve
options in this regard being the
== China - US. Canada flexfuel drivetrains’ technologies.
=== Japan India -=- South Korea
Australia -=- Southeast Asia Europe == Global

Note: Data refers to BNEF estimates for the year 2021
Source: BNEF

The policy approach and instruments for supporting the electric vehicle market continues to evolve. The Chinese market is an
important example. It plans to phase out the purchase subsidies completely in 2022, to make way for a greater role of supply-
side mandates - a certain share of all vehicles sold need to be electric, and the manufacturers are supposed to earn points
(to avoid penalties) for each EV produced based on range, efficiency, performance, and other parameters. To be sure, there
was a temporary impact on sales from such a policy announcement. But it made up for the lost ground with rapid recovery in
2020, despite the general disruption in the automotive industry from the COVID-19 pandemic. Other mature countries are
following suit. Select European countries are reconsidering or reconfiguring the suite of policy support measures to optimise
the budgetary allocations.

CLEANBRIDGE Global Electric Vehicle Market Review | 16



Regional Overview of EV Adoption

European countries are in fact placed better than most to devise market-
oriented policy measures replacing those of subsidy-led ones. Select
countries in this region are already the top-ranking ones globally in EV
penetration. In fact, for most of the OEMs including the Chinese ones,
Europe is currently the priority market to address for the sheer policy-led
demand growth underway. Countries such as Norway appear to be an
outlier against other European countries, due to the progress achieved in
penetration. The proximate reasons for this are found in the aggressive policy
thrust towards demand-side incentives (tax exemptions, subsidies and
similar benefits lowering upfront cost). It also helped that additional support
measures during the pandemic that helped check the decline caused by
overall disruption in the global automotive industry.

Share of Electric Vehicles in the New Vehicle Sales of European Countries (as of
end-2020)

76.4%

16.1%

Finland 14.1%
Germany 14.0%
Portugal 13.8%

Switzerland 11.7%

France 11.5%

UK 10.8%
Austria 10.3%
Belgium 9.9%
Spain 5.2%%
Ireland 5.1%
ltaly Europe: 11.3%
RoE

Source: BNEF Long Term Outlook 2021

Norway appeared to be an outlier

with

battery-based  passenger

vehicles accounting for 76.4% of
the new cars sold in 2021

The European policy thrust however
is not limited to incentives. Many
European manufacturers face the
prospects of punitive costs for
failure to meet emission targets.
The latter stem from the goals of
reducing total carbon emissions in
the economy, in which electrification
of transport assumes an integral
role. The regulations are even
expected to impact the bottom-line
in the short-term. For instance, last
year Volkswagen faced fines for
overshooting the 2020 emission
levels at fleet-level. European
Commission's recent proposals
suggest a higher stringency level
- 55% cut in the CO2 emissions
by 2030 (over 2021 levels), as
compared to 37.5% in existing
regulations.



Regional Overview of EV Adoption

Electric Buses

Buses constitute another key segment for EV penetration. At a policy-level,
it is a focus area for the scope of emission control through electrification of

With extensive subsidy support,
China has emerged as largest e-bus
market globally

existing fleets. So far, the progress in this direction has been limited, in part
due to the lack of adequate charging infrastructure. As per BNEF estimates,
electric buses account for approximately one-fifth of the total global bus
fleet. At a regional level, this is even lower for the otherwise leading global

passenger EV markets.

China holds the largest share of electric buses in its total fleet. In this context, it comes across as the largest e-bus market
globally. Subsidies drove this growth predominantly, which is also why electric bus sales registered a decline since the phaseout
of subsidy support. Yet it has gained significant traction as a market. The Chinese province Shenzhen, for instance, is reported
to have an electric bus fleet bigger than that of the US. Municipal bus fleet expansion, as the Chinese experience shows, is a
major driver of adoption. Furthermore, China’s electric bus manufacturing base of late emerged as a major supplier for all global
markets. Its two leading manufacturers - BYD and Yutong, account for the predominant share of electric bus sale in Europe
and other regions where demand is rapidly inching up from key segments such as municipal/public transport fleets, school bus

fleets, etc.

E-bus Share of the Total Bus Fleet across Key Regions/Countries

China
28.82%
25.12%
21.92%
18.02% I I
2018 2019 2020 2021

Note: Data refers to BNEF estimates for the year 2021

Source: BNEF Long Term Outlook 2021

Trend in Electric Bus Registrations in Western Europe and Poland

Other countries/regions

511%
3.72%
2.91%
2.24%
0.67%
I I 013%  0.09%
Canada  S.Korea  Europe u.s. India Japan Southeast Asia

m 2018 2019 m 2020 2021

Starting with a significantly lower

base, the European region is rapidly

scaling up the e-bus fleet. Some of

2.062 the key countries in focus include
Poland, France and the Netherlands
are  seeking replacement of

1337 their existing bus fleet with the
e-buses. The trend in the electric
bus registrations in the Western
European region is an attestation to
this.
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Regional Overview of EV Adoption

Two- and Three-wheelers As per BNEF China, India, and
Indonesia account for about 3/4th
Volume-wise, it is the EV two-wheeler and three-wheeler segments that hold of the global two-wheeler sales

the predominant share of the units sold. With lower ownership costs and
dependence on lower-cost lead-acid batteries, these modes have been driven
by the price-sensitive population segment typical of the developing markets.

As BNEF estimates indicate, about three-fourths of the global two-wheeler

sales come from three countries - China, India, and Indonesia. From the policy

perspective in such countries, two-wheelers are the lowest-hanging fruit in stepping up EV penetration and minimising carbon
emissions. This was the approach that China undertook early on to expand EV penetration. In this regard, the Indian market is
projected to be the next biggest for electric two-wheelers, as China approaches saturation.

Share of Electric in Total Two-Wheeler Sales by Market

2016 2017 2018 2019 2020
China 59% 59% 63% 61% 68%
Vietnam 9% 11% 9% 12% 14%
India 0% 0% 0% 1% 1%
Taiwan 5% 5% 12% 19% 10%
Europe 1% 2% 1% 5% 6%
South Korea 0% 0% 4% 12% 14%
Global 28% 28% 29% 30% 37%

Source: BNEF Long Term Outlook 2021

With each year, however, the focus on an electric two-wheeler is no longer expected to be concentrated in the developing
markets. This is because of the emergence of EV segments such as shared mobility and micro-mobility. Electric scooters and
electric bicycles are thus emerging as among the rapidly growing segments, attracting interests from startups and policymakers
alike. This explains the growth of two-wheeler penetration observed in Europe as well as South Korea, the latter being an entrant
in this only since 2018. Despite the popularity, shared mobility such as through e-scooters is also a major focus of regulatory
oversight due to the grey areas around the safety and legality of such transportation in several major European markets including
the UK, Netherlands, and Germany among others.

The three-wheeler segment is a smaller market than that of two-wheelers globally. It is largely about the two major markets
- China and India where this is deployed for commercial use, either in last-mile connectivity or for short-distance freight

Share of Battery Electric in India’s Three-wheeler Vehicle Sale transportation. Key aspects such as
regulatory loopholes (lack of clarity
60% 7 549% in safety norms, licensing, etc.) as

well as low ownership costs (lead-
acid batteries instead of Lithium-
lon) helped drive the adoption.

50% |

40% -
Both India and China achieved high
electrification levels in the three-
wheeler transportation segment.
As of end-2020, China's three-
wheeler fleet (about 80% in global
fleet share) had 78% electrification,
against India's 37%. Progressively,
the attention is likely to shift to the
Indian market as rationalisation in
costs spurs higher adoption.

30% -

20%

Share of battery electric

10% -

0 |

2018 2019 2020 2021

Source: BNEF Long Term Outlook 2021
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Battery and Charging Infrastructure BNEF estimates suggest that,
with  ongoing facilities under

The dgmand for batteries globally is predomi.nantly driven by the EV in.dustr.y, development, the total battery

in which the passenger EVs are the most important (almost two-thirds in ) .

share among segments). All existing manufacturers are in the process to manufacturing  capacity ~ globally

expand capacities at an unprecedented scale. Localisation is key for suppliers could quadruple by 2025

to maintain competitive product prices, which is why many of the upcoming

capacities are planned closer to the demand centres in the US and Europe.

BNEF estimates suggest that with ongoing facilities under development, the total manufacturing capacity could quadruple by
2025.

One striking element of the upcoming manufacturing capacity is the diversification of base underway. While China’'s market
dominance is a given, the European region is poised to massively enhance its indigenous production base. Over 38 Gigafactories
are planned in the region - the latest being Tesla’'s commissioned at Berlin, Germany in March 2022. In the last two years,
battery production capacity tripled in Europe. Furthermore, the need for a diversified of supply chain could assume urgency, as
geopolitical factors make it difficult to rely on select countries of competitive advantage.

Lithium Cell Manufacturing Capacity by Plant Location Region

Current Capacity Future Capacity (2025)

0%
1%

B China
[ Europe
B us

South Korea

2021: 586GWh

2025:2,539GWh

Japan

[l Other

Source: BNEF Long Term Vehicle Outlook 2021

After batteries, the next key input for the EV business is the availability of charging points. In this regard, the infrastructure is
in the phase of catching up to the demand. In absolute terms, it is apparent that the infrastructure base is significantly high in
China relative to other regions. Europe currently has the major thrust on public charging infrastructure as it expands upon the
electrification of transport. For many countries, this entails a significant change in policy and regulation to enable the provision
of charging infrastructure, especially in terms of engaging private operators. For instance, in India, it was only recently that the
regulation allowed private operators to devise tariff structures towards the charging points. Similarly, policy measures are being
tweaked - such as through changes in building codes to mandate provision of charging points in residential housing before any
approval.
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Regional Overview of EV Adoption

With the expansion in charging infrastructure, the charging points also need
to be upgraded in rating. Fast chargers are required to enable greater ease
of use and adoption of EVs across segments. Also, there are efficiencies
involved. Considering the already limited base so far in the provision of the
charging infrastructure, the growth of fast chargers is restricted to mature
markets. Another pertinent point in focus is that the provision of fast charging
is contingent on the local demand in the region - the power distribution
operators will have to accordingly make changes in the local grid supply
infrastructure.

Cumulative Global Public Charging Connectors

1,500 1.361
1,200
2
S 918
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o
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E
o 315
© 300 e sl III
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M China M Japan us. [ Europe 7 RoW

Source: BNEF Long Term Vehicle Outlook 2021

Share of Public EV Charging by Speed/Rating, in Select Major Markets

China 26.3% 12.0%

Norway 20.3% 9.7%

South Korea 29.4%

us 9.1% 10.3%
UK 15.8%
Germany [IESKG 9.4% 4.2%
France 42.0% 5.0%

Netherlands e’
I T T T T 1

0 20 40 60 80 100

Ml Standard (>3kW)  [11] Mid-accelerated (3-20kW) [l Accelerated (20-43kW) Fast (43-100kW) Ultra-fast (>100kW)

Source: BNEF Long Term Vehicle Outlook 2021

BNEF estimates show that the
total investment in the charging
infrastructure as of 2021 is about
USD8 billion, of which a significant
share is likely to be devoted towards
fast-chargers

BNEF estimates show that
the total investment in the
charging infrastructure as of
2021 is about USD8 billion,
as compared to the USD4.6
billion committed in 2019.
A significant share of the
planned investment in this
space is likely to be devoted
towards fast-charger stations
in public network. This is
because despite the lower
volumes involved (relative to
home/office or commercial),
fast-or ultra-fast chargers
are priced higher in both
equipment and installation.
In a regional perspective
however, the pattern of such
investment could vary. As
the trend indicates, home
charging network investments
have been relatively the most
important segmentsin Europe
and North America, whereas
in China, it is the commercial
and fast-charging networks
that led the investments.
Local factors (residential/
housing structure, adoption
rate of electric vehicles,
charging behaviour, local grid
capability, etc.) shape the
investment trajectory in such
infrastructure services.
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Infrastructure Investment in Key Regions across the Charging Categories
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Trends and Drivers

Introduction

The transition to EV-based drivetrain is gaining momentum, from being a
niche product-line to one for mainstream mass consumption. To be sure, with
barely 1% of the global passenger vehicle fleet by drivetrain, EVs have a long
way to make a dent in this market. The role of internal combustion engines is
even more pronounced in case of bus fleets and commercial vehicles. This
is likely to be the case, as EV adoption faces the challenge of ramping up
capacities fast enough to meet the projected demand.

A mix of policy measures, starting
from regional/national level
emission control norms to local
municipal rules on zero-emission
traffic have contributed to setting
the context and roadmap

Nevertheless, the progress towards electrification is more visible than it was earlier. Deliberate policy and regulatory action are
responsible for such clarity. Of late, a mix of policy measures, starting from regional/national level emission control norms to local
municipal rules on zero-emission traffic - contributed to setting the context and roadmap. For several automotive manufacturers,
technology providers and related stakeholders, policy and regulatory measures (such as phase-out of combustion-based

vehicles) propelled a drastic shift in business orientation.

The following sections of this chapter present a brief review of some of the major trends and drivers under way in the growth of

EV business across the world.

Battery Cost and Supply

Lithium-lon Battery Manufacturing Capacity Trend and Projection

3,000
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Source: BNEF Zero Emission Vehicles Factbook (November 2021)

The Lithium-lon battery plays the
predominant role in the entire
electric vehicle ecosystem even
as alternate battery technologies
continue to be under development
or deployment. With technology
maturity in this battery technology,
it finds a ready acceptance in the
industry. Over time, economies of
scale further helped in enabling
lowering the costs, as leading
suppliers scaled up capacities to
cater to the emerging and imminent
demand.

Existing annual battery manufacturing capacity stands at about 586GWh in 2021 - almost double that in 2019. As per BNEF
estimates the various manufacturing projects in pipeline globally, point to an expected quadrupling of the current capacity by
2025. While the Chinese leadership in this space is expected to continue largely unchallenged, it is important to note that the

European share is projected to rise from 6% currently to over 18% by 2025.

The demand-pull combined with the pressure to achieve lower unit costs is driving higher capacity sizes - evident in the
planned construction of Gigafactories. As per McKinsey’s estimates, about 60 new Gigafactories with average production
capacity of 25GWh are in pipeline for commissioning by 2030. Furthermore, such gigafactories are likely to scale higher in
their production sizes, reaching up to 100GWh in some cases. The time will be the key, considering the lead time involved in
getting all such capacities to full utilisation levels - most gigafactories need 3-6 years to ramp up for full capacity.
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Globally, the battery manufacturing capacity is concentrated in select
production hubs. At the same time, the emerging battery cell manufacturing
sites are being located closer to the demand regions in the US and Europe.
China's competitive advantage can thus be observed in this context, as it not
only has access to critical material supply but also has the facilities set up for
the supply chain. The country dominates over a three-quarter share of total
global capacity in this regard.

Global Battery Cell Manufacturing Locations and Key Players

Europe
~78Gwh

. Global production capacity for existing

and committed projects till 2023

Source: KPMG and CllI report on EV Landscape in India

Trend in Volume-weighted Lithium-lon Battery Pack Price (Real 2020 USD/kWh)
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Source: BNEF Zero Emission Vehicles Factbook (November 2021)

The near to medium term battery
pack prices may fluctuate but
the long-term trend is clearly that
of further decline as additiona
capacities come onstream

Panasonic

LG Chem
CATL

Envision AESC
Samsung SDI

SK Innovation

*0000

Primearth EV Energy
BYD

Northvolt

Toshiba

Saft

Leclanche

L & 4

The sharply declining trend in
battery prices reinforces the
competitiveness  of  Lithium-lon
technology over other storage
options in the market. Factors such
as rising global manufacturing
capacity, rising order sizes from
the major automakers, increasing
energy density and introduction
of new cell and pack designs -
all together contributed towards
the long-term decline in battery
prices. The near to medium term
battery pack prices may fluctuate
but the long-term trend is clearly
that of further decline as additional
capacities come onstream.

'CLEANBRIDGE

Global Electric Vehicle Market Review | 25



Trends and Drivers

Charging infrastructure

Progressively, the charging infrastructure availability is assuming a critical role
in EV adoption. It is at the same time contingent on the EV sales growth -
countries with relatively higher EV penetration are also the one undergoing the
most rapid and sustained expansion of charging infrastructure. The trend is
clearly visible from the experience in high EV penetration European countries
against the nascent markets of Latin American region (Chile, Mexico) or Asia-
Pacific (India).

Trend in Public Charger Investment

$4.9 bn
$3.4 bn $3.6 bn
$1.9 bn
$1.5 bn I
2017 2018 2019 2020 2021
Note: Data for 2021 is an estimated one
Source: BNEF Zero Emission Vehicles Factbook (November 2021)
Trend in Home Charger Investment
$3.2 bn

2017 2018 2019 2020 2021

Note: Data for 2021 is an estimated one
Source: BNEF Zero Emission Vehicles Factbook (November 2021)

Fast

chargers constitute about

20%-40% of the annual public

charger investments

The trend shows a consistent rise
in investment commitments for
charging infrastructure. The total
annual investment in 2021 in this
regard stands at an estimated
USD8 billion. Public charging has a
relatively higher share in this, partly
due to the higher unit cost of the
equipment involved. However, such
infrastructure proves to be a cost-
effective option once the utilisation
rates rise. As per BNEF estimates
such charging points can cater to a
range of five to over 100 vehicles’
requirement in a year, in contrast
to 1-2 vehicles in case of home
charging points.

Also notable is the fact that the
fast chargers constitute about
20%-40% of the annual public
charger investments, even as their
share in total installations averages
around 20%. At the same time, the
ultra-fast charging stations (rated
above 100kW) installation shows a
rising share. Such installations are
progressively taking place in urban
locations such as supermarkets
or on the public highways. Public
fast chargers entail a high cost of
investment (ranging USD30,000
- USD180,000) against those of
home charging (averaging around
USD1,000).
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In volume terms however, home charger installations outnumber those

in public segment. By 2021, the number of home charging installation

rates were estimated to be about four times of that in 2019. As per BNEF
estimates, this trend is most discernible in case of US and Europe as drivers
have the facility for a home charging point. Even so, the share of drivers
installing home chargers is expected to decline over the decade with the rise
in share of drivers without such facility (relying on public charging).

Trend in Share of Ultra-fast Charging Capacity
15% 14%

12% —
9%

9% — 8%

6% o

3%
2018 2019 2020 2021

Source: BNEF

By 2021, the number of home
charging installation rates were

estimated to be about four times of
thatin 2019
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Trends and Drivers

Localisation of Supply Chain Chinas predominance over the

global EV battery supply chain
With the rise in product launches, EV manufacturers and suppliers are seeking . .
expansion in target markets and setting up facilities to localise the production is gradually being countered by
of vehicles and components. Tesla got its locally produced EV in China by end Europe and the US
of December 2019, after setting up a local facility at Shanghai. It recently
commenced production at the Berlin Gigafactory in Germany. Other auto
majors such as Volkswagen and Toyota announced plans for manufacturing
plants across the countries, such as China and Mexico.

Reserves of Lithium-lon Battery Raw Materials in Selected Countries

S. Africa China India Russia Bolivia Brazil Chile Cuba Canada us Australia

Graphite

Copper

Aluminium

Manganese
Nickel
Cobalt
Lithium

B Significant proportion as a per cent of global known reserves B | ow proportion as a per cent of global known reserves

Source: KPMG report on Electric Vehicle Landscape in India

China’s predominance over the global EV battery supply chain is gradually being countered by Europe and the US. Some of the
key initiatives in this regard have been from the European region, reflecting the need to cater to the booming EV market there. The
battery cell manufacturing is being located closer to demand, with most of the new capacity set to come up in Central Europe.

Chinese entities too are similarly following this trend - the Chinese battery manufacturer CATL signed new contracts with several
international OEMs and plans to set up a factory in Germany. Other critical parts of the supply chain are similarly taking steps at
scaling up through localisation. For instance, Cathode active material producers, such as Johnson Matthey, Umicore and BASF,
announced plans for setting up material plants in Europe.

Localisation is also observed in manufacturing processes of automakers. Battery pack production, for instance, is being
increasingly carried out in-house. This is because this component of EV typically gets customised for each vehicle make and
transporting it adds to the cost. Thus, the Lithium-lon battery production in close proximity to automobile and battery-pack
production is helping OEMs minimise supply chain risk.

It also helps that a rising number of auto OEMs are favouring the joint venture route with battery/technology companies to take
a holistic approach. Some of the notable examples of the partnerships include LG Chem and General Motors in US, Saft AB and
PSA Peugeot Citroen in France and Germany and Northvolt with Volkswagen and Bayerische Motoren Werke (BMW) in Europe.
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Corporate Sector’s Initiatives and Commitments During 2021, at least 12 major
automakers announced global,

A significant part of the progress in EV industry is driven by the corporate . .
& P PTog y y P regional, or subsidiary-level targets

sector’s steps, regardless of the available support from respective government
authorities. One evidence of such intention is the capital outlay towards EV for phasing out ICEs
research and development (R&D) and related digital technologies (such as

battery management systems, etc.). Setting up the value chain for transition

in automotive drivetrain is a significantly capital-intensive exercise and fund

allocation indicates commitment. It is also notable that some of the biggest

automakers globally have committed an accelerated capital spending plan for

electrification within the next five years.

Major Automakers’ R&D and Capex Commitments on EV and Digital Tech in Related to the capex commitment
2020 (% of total) is the planned phase-out of internal
combustion engine (ICE) drivetrain

Volkswagen _ 589% by the leading automakers. During
2021, at least 12 major automakers

' 59 announced global, regional, or
Stellantis _ subsidiary-level targets for phasing
out ICEs. The manufacturers such as

S—— e A Fat, Vo ehose 2030.whie

GM targets it for 2035. Mercedes-

Ford _ 47% Benz put this in 2039 and Honda
Motors in 2040. Others such as

) 33% Ford, Hyundai, and Volkswagen
Daimler _ announced regional phase-out

plans specific to Europe. In a trend

Toyota . 6% perspective, such announcements
of intent stand out because none
Source: BNEF zero emission vehicles factbook (Nov 2021) of such Ieading auto companies

made any pledges to phase-out the
conventional technology vehicles.

Select Manufacturers’ Targets for Zero-emission Commercial Vehicles

2025 2030 2040
Daimler Trucks and Buses - Up to 60% 100% (2039)
Volvo - >35% "Absolute majority" as per company
* 50% (Scania)
Traton - 10% Scania in Europe « 60% (MAN delivery trucks)

* 40% (MAN long-haul trucks)

Source: BNEF
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Market Players and Competition

While the progress in commercial vehicles in slower than that of the passenger
cars, some of the major manufacturers in this segment came forth with
roadmap on zero-emission medium- and heavy-duty trucks. The available
clear evidence of such plans - namely Daimler, Volvo and Traton account for
almost a quarter of the global medium to heavy-duty truck business (based
on 2019-20 sales).

Vehicles Covered Under the EV100 Pledge (million)

al

2019 2021

Source: BNEF Zero Emission Vehicles Factbook (November 2021)

Share of Battery Electric Vehicles in Automakers’ Total Sales, Q32021

BYD I G5 %
Geely 1IN -
BMW I 5%
SAIC I 3%
GreatWall 1IN 1°2%
Daimler 1 1°%
JAC N 1%
VW Group | 10%
GM Il %
Changan 1 /%
Hyundai-Kia 1l 6%
GAC I 6%
BAIC 1M 5%
Stellantis 1l 5%
RNM I 5%
Brilliance 1M 5%

Source: BNEF

The Chinese major BYD, with over
80% of its total sales attributed to
EVs, has emerged as among the key
players in global EV marketplace

Lately, the non-profit entity Climate
Group's EV100 initiative - a broad
grouping of some of the major
global companies to pledge/support
transition to electric drivetrain - has
gained significant currency as a
corporate sustainability measure.
Under this initiative, companies
participating in this grouping
commit to 100% electrification of
their vehicles by 2030. The number
of EV100 members promising
fleet electrification rose from 53
in 2019 to 91 in 2021, while the
corresponding number of vehicles
under this commitment shows a
117% rise.

To be sure, for many incumbent
automobile  manufacturers, the
shift to EV is now part of the
inevitable, as they face pure-play
EV manufacturers such as Tesla
and NIO. An important player in this
regard is the Chinese major BYD.
With over 80% of its total sales
attributed to EVs, this company has
lately emerged as among the key
players in global EV marketplace. On
the other end of the spectrum, is the
contrasting picture of incumbents
such as GM where EV is yet to play
an important part of the sales.
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Role of Government

Globally, the growth fundamentals of EV market are being underpinned by
the policy and regulations. The country or region-wide (as in Europe) policy
position on mitigating carbon emissions defines the business case for EV
penetration. The recently held UN Climate Summit at Glasgow was notable
for the national governments explicitly committing the phase out, including
countries such as India and Kenya which tentatively agreed to accelerate
the zero-emission vehicles’ adoption. At the same time, some of the other
leading industrialised countries such as US, China and Germany stood out
for their refusal to commit such a roadmap at national level.

Countries with Stated Policy Goals on Electrification and Net-zero Transition

Denmark Scotland France
Iceland Singapore Cabo Verde Canada
Ireland Slovenia China Portugal

Israel Sweden Japan Spain

Netherlands UK UK

(0 100% Electrified Sales
Net Zero Emissions Pledges
@ 100% Zero Emission Vehicle Sales

100% Zero Emission Vehicle Stock

@ Net-zero Pledge

Source: IEA Global EV Outlook 2021

Globally, the growth fundamentals
of EV market are being underpinned
by the policy and regulations, while
the policy position on mitigating
carbon emissions defines the
business case for EV penetration

Internal Combustion Engine
Bans or Electrification Targets

Costa Rica

Germany

New

Chile Zealand

European

Union folvay

Fiji UK

There are notable examples of state- and/or municipal-level policies driving EV adoption instead of the centralised government
norms. Notable cases of regional or provincial policies, as distinct from national/central, are observed in the countries of US
(states of California, Massachusetts and New York) and Canada (provinces of British Columbia and Quebec). The importance
of state-level regulations can be understood from the fact that even though US does not have a national-level ICE phase-out
target, the state-level targets account for a quarter of total vehicle sales in the country. It should however be pointed out that
the legality and enforcement of the bans remains uncertain in many of the cases. This is because of the limited regulatory
direction (norms and their enforcement) to complement the stated policy goals by governments. Moreover, the phase-out
announcements in many cases are vague on many of the aspects such as the inclusion of EV categories such as hybrids or the

penalties that could be imposed upon non-compliance.
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A few cases where such steps were taken include Canadian province of
British Columbia where a law was passed incorporating the date of phasing of
combustion-based vehicles. In UK, the phaseout announcement was clarified
to highlight the inclusion of hybrids and plug-in hybrids. In case of European
Union, the legality of the bans is in question after Denmark’s phase out target
in 2019 was regarded as a violation of EU rules.

Cumulative Number of Government Authorities Announcing the Phase-out of

Internal Combustion Vehicle Sales
50
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40
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No. of government authorities

Source: BNEF Zero Emission Vehicles Factbook (November 2021)

As per the estimates from I[EA,
electric car sales rose 40% year-
on-year in 2020 attributing to the
higher purchase incentives and
stimulus offered

There is a bigger role that local or
municipal-level policies play, acting
both in favour and against the

EV adoption trend. The charging
infrastructure availability rests

on municipal authorities. They

also take the decisions on public
transportation, shared mobility, and
micro-mobility. There are learnings
from various cities globally as EV
penetration rises.

The Dutch cities of Amsterdam,
Rotterdam, and The Hague provide
free charging points on request of
individuals and businesses, due to
the emphasis on public charging.
But in Los Angeles, there is a better

case for home charging than public facilities, due to which the local authorities aim to focus on home charging to rapidly scale up
charging capacity at relatively lower costs. On the flip side, popular electric micro-mobility modes such as e-scooters face bans
or other restrictions in various European cities due to licensing, safety, or other norms.

In 2020, the government role in driving EV market came forth through the additional subsidy support. As per the estimates from
IEA, electric car sales rose 40% year-on-year in 2020 - a major contrast when all other vehicle categories reported a contraction
in sales due to the pandemic. In countries such as Germany, France and ltaly, higher purchase incentives offered in early 2020
helped drive the sales sharply during the first half of that year. Additional stimulus released by around mid-2020 helped boost
the sales towards the end of the year even when the pandemic’s second wave impacted other markets otherwise. Some of the
key factors that stood out in the stimulus packages released during this period include - a specific focus on electric and plug-in
hybrid, an integrated approach that took into account the charging infrastructure, public transport and non-motorised mobility.

National Subsidies Before and After Economic Stimulus Measures in 2020
12,000-
France Germany [taly

10,000+

8,000~

6,000~

Subsidy (USD)

4,000~

BEV PHEV BEV PHEV BEV PHEV
B Subsidy as of January 2020 [l Additional subsidy in 2020

Source: |IEA Global EV Outlook 2021
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Qutlook

Introduction

Globally, the transition to EV-based drivetrain is underway in varied pace
and momentum. The leading markets, as in China and European region, set
the context due to the rapid growth and the predictable policy roadmap on
the same. To be sure, the transition entails a significant change. It impacts
key players in the overall value chain, such as automotive manufacturers
managing a future phase out of combustion engines, municipal authorities
accommodating the public charging infrastructure in urban plans, and utilities/
grid operators preparing a bigger role of EVs in the network.

Passenger electric vehicles, being
focal point in policy framework, are
likely to account for a rising share
of new vehicle sales, reaching a
projected one-third level by 2030

EV Adoption and Penetration

The case for EV is set out by the policy roadmaps across markets. It is driven primarily by the transition to a lower emission
transportation framework and the related technological and investment growth in supporting elements of battery and charging
infrastructure. The COVID-19 outbreak was an outlier event that disrupted the supply chain of automobile manufacturers across
the globe. Yet, the EV sales relatively held up better than the combustion engines in most of the countries, partly because of

order backlog, new models as well as conducive policy support.

Projected Global Passenger EV Sales and Penetration

35+ 33.5% 359
30 —30%
0
2 25 —25%
=)
s 207 —20%
S 15 —15%
i)
& 104 —10%
5 —5%
0 | im 0.1 : 0%
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
[l Battery Plug-in Hybrid == Electric Vehicle Penetration
Source: BNEF

Electric Vehicle Share in Total

Passenger electric vehicles segment
attracts the maximum attention in
policy framework. Such vehicles are
likely to account for a rising share
of new vehicle sales, reaching a
projected one-third level by 2030.
Importantly, the projected growth
is expected to be led by battery
electric vehicles even though the
plug-in hybrids could lead the way
in the short- to medium-term.

The commercial electric vehicles’ segment starts from a very low base, and is expected to gain traction on the strength of
technological maturity as well as the stringent fuel economy standards that actuate automakers to expand their offerings. To be
sure, 99% of this market relies on the internal combustion engine drivetrain and is thus unlikely to take a drastic change to a new

platform when the support infrastructure is yet to be fully ready.
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Projected Global Commercial EV Sales and Penetration The electric bus segment is likely to
6 a5o maintain its momentum as various
. a0, £ national and city-level authorities
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Projected Global Electric Bus Sales and Penetration The global electric bus market has
a far higher penetration (in terms
200,000 | —65% of share in new vehicle sales) than
60% observed in passenger vehicles. This
i is a reflection of policy-level push
150,000 . 55% & .. R
= at the transition of public transport
—~ 50% 7; fleets for gradual electrification.
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source: BNER facilities for competitive offering.
Projected Global Electric Two-Wheeler Sales and Penetration Somewhat similar progress in
electrification is observed in case
501 [45% of the two-wheeler segment. Led
~ —40% mainly by the developing countries,
s 407 —35% ., the attractive price points of
2 730%%3 vehicles in this segment coupled
= 30 — with subsidy support, helped ramp
= 2 up the penetration early on. This is
< 20+ - 20% < expected to continue. While China
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Battery and charging infrastructure BNEF estimates electric vehicles’
share in global battery demand to
For all the segments taken together, electric vehicles account for an important ; 0 0
rise up to 90% by 2030 from 63%
share in the overall battery demand. As per BNEF, for Lithium-lon batteries, . X o by ?
the predominant battery technology, passenger electric vehicles accounted in 2021

for over half of the total demand in 2020. On taking the other electric vehicle
segments into account, the contribution to total demand rises to 63%.
Projections, using the same source, show that electric vehicles’ share in global
battery demand rising up to 90% by 2030.

Projected Lithium-lon Battery Demand Outlook
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The cost trajectory of batteries is key in driving adoption of EVs, especially those in passenger segment. The historically
declining trend observed in battery prices so far, is likely to sustain further. It will be not only due to manufacturing scale, but
also due to the varied technological options being tried out. The industry survey results appear to indicate that prices are on a
declining path ahead.

Projected Lithium-lon Battery Pack Price As per BNEF survey results, the
150 volume-weighted average price
. of a Lithium-lon battery pack, at
= 120 USD137/kWh in 2020, was the
g 120 lowest reported one since 2010.
9 Rising order sizes, expansion in
S 90 sales, as well as introduction of new
S cell/pack designs continue to drive
N the EV battery prices down. The
§ 60~ rate of decline in battery pack prices
o is instrumental in determining
E 30 the price parity between EV and
the internal combustion engine
0. platforms. Below the USD100/
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 kWh level, the cost of battery-based
electric vehicles is expected to be

Source: BNEF

competitive across the segments
and markets.
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Charging infrastructure is the next important and critical factor to support Charging infrastructure is the next
the potential growth in the electric vehicle market. In volume terms, the important and critical factor to
passenger electric vehicle market holds the maximum importance for the
required charging connectors. The projected requirements are largely based
on the energy demand likely from the emerging electric vehicle demand electric vehicle market
across countries. The moot point will however be not just the total network

capacity but its timely availability. It is on this count that many of the markets

are woefully behind the curve.

support the potential growth in the

Projected Public Charging across Major Electric Vehicle Segments (no. of

connectors)
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Note: The three segments’ requirements as shown above, accounts for over 95% of total.

Source: BNEF
Projected Public Charging Capacity for Home/Office Category (7-22 kW) Home charging is the largest
category, accounting for 80% of
100.000.000 | share in the projected capacity. As
the projections indicate, much of
80.000.000- this growth will be led by the existing
o base of relatively slow chargers (up
g | to 22 kW) that are amenable for
g 60.000.000 AC power connections at home/
S8 office. Supporting regulations in
40,000,000 this regard such as modification in
residential building codes as well
20,000,000 as harmonisation of equipment
standards are likely to gain further
0- importance in this segment of the
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 L
charging infrastructure.
Source: BNEF
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Fast charging (50 kW and above) is gaining traction, partly with the push from Wireless or inductive charging is
EV manufacturers to enable the adoption. Along with larger-sized batteries, one technology option that offers
the availability of faster-charging infrastructure supports the case of longer
route travel. This has implications for EV fleets related to commercial vehicles
especially in context of trucks. Notably, with availability in faster charging of charge points
infrastructure, the number of EVs per public charging connector rises,

resulting in better utilisation levels. For instance, Norway currently has about

20 EVs per connector - this is a level projected for Europe and US by 2030 by

when fast charging systems become available at requisite levels.

an alternative to the physical setup

Projected Public Fast Charging Capacity (50 kW and above)
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Source: BNEF

Evolving Business Case of Wireless Charging

Wireless or inductive charging is one technology option that offers an alternative to the physical setup of charge points. The
technology concept is not a novel one but its application for electric vehicles is both an innovation and challenge due to the
adaption needed for the specific requirements. In such technology, using magnetic coils, electric current can pass through over
a short distance without wires and charge the electric vehicles in a moving or stationary state without plugging in. The promising
results at research laboratories have spurred efforts toward commercialization.

Pilot projects are underway across countries to test its viability for an eventual large-scale rollout. While the mainstream
implementation of the technology may take time (due to factors such as standardization of equipment standards, preparation
of infrastructure, etc.), various markets might likely find a limited launch for specific segments. For instance, in February 2022,
the US-based wireless technology company WiTricity announced a limited beta release of its Halo wireless charging system, to
be released for broader availability in 2023. Notably, the company has been offering the same to automakers but now plans to
market it as a consumer aftermarket product.

As the ongoing pilot projects indicate, the potential deployment of a wireless/inductive charging system appears to be best
suited for the segment of heavy-use commercial vehicles and taxis. The next round of investments is thus most likely to be
focused on developing wireless charging infrastructure around high-traffic motorways, parking lots, and taxi fleets to ensure a
widespread impact.
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lllustration of the Major Pilot Projects in Wireless EV Charging In March 2022, Volvo launched a
Company Country Pilot project particulars three-year wireless charging pilot
In March 2022, Volvo launched a three-year wire- project at Gothenurg, Sweden
less charging pilot project at Gothenurg, Sweden.
Volvo Gotenburg, Sweden Other partners in the project include Volvo Bil,
Vattenfall, Goteborg Energi and Business Region
Gothenburg.

In April 2022, Electreon announced a one-year
extension of its Smartroad pilot project in Gotland,

Flectreon Gotland, Sweden Sweden. The extension is being funded (EUR2
million) by the Swedish Transport Administration.
gg'g%::irssion The UK's Office for Zero Emision Vehicles is fund-
- Nottingham, UK ing a GBP3.4 million investment for trial of wire-
Vehicles (UK ) . S ;
less charging-based electric taxis in Nottingham.
government)
Since October 2021, the wireless technology
N company WiTricity has been running a pilot based
WiTricity Massachusetts, US on Tesla Model 3 for its wireless charging offering
being sold as an aftermarket product.
Source: BNEF

Integration of EVs in Power System

The unprecedented rise in EV adoption will necessitate steps to balance the overall power system with which it is to be connected.
As of end-2019, the global EV fleet entailed a total power consumption of 80TWh, marking a 40% rise over previous year
(IEA estimates). As per BNEF projections, by 2030, the electricity demand from such vehicles could reach almost 800TWh.
Proportionately, this is a small part of the total global electricity consumption and on it own is unlikely to cause any displacement.

The concerns are however centred around the potential impact on grid management and integration, as multiple demand and
supply modes become active. As the trends show, the share of renewable energy generation could reach about 17% of total
consumption by 2030. As per one projection scenario of IEA, in a typical unmanaged charging setup, the share of EV charging
in the average evening peak demand could reach up to 4-10% in some of the major EV markets (China and Europe primarily)
over the next ten years.

There are apparent gaps in the infrastructure - most glaringly in the lack of adequate charging station capacity. A high
concentration of electric vehicle on limited charging network could potentially strain the local power infrastructure and trigger
a cascading response at the extreme. At the same time, it could exert pressure to ramp up capacities in both grid network and
peaking power facilities. Global investments in power transmission and distribution networks show a decline in recent years,
mainly due to limited capital spending in developing countries.

According to a study published by Deloitte, Eurelectric and European Distribution System Operators (EDSO), by 2030 the
European power distribution systems will require investment ranging EUR375-425 billion to accommodate for the transition to
renewable energy as well as the rising electrification in transportation and heating. In the US context, the projected investment
requirement is understood from a recent report by American Society of Civil Engineers. As per this, the US grid infrastructure
faces an investment gap worth USD208 billion by 2029, of which the distribution segment accounts for almost a quarter.
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Projected Electricity Demand Attributed to Electric Vehicles
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As of end-2019, the global EV fleet
entailed a total power consumption
of 80TWh, marking a 40% rise over
previous year

Volatility in Global Hydrocarbon Energy Supply and Pricing

Trend in Global Crude Oil Prices
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The trend in global oil supply and
prices have material changes in
the competitive proposition of the
electric vehicle, in varied measures
across countries. The current
price volatility observed in the
global market is thus relevant in
this context. While price shocks in
global crude oil market are not new,
the one during 2022 is notable for
multiple factors. The current price
rise is led by a demand-pull coming
in aftermath of a post-pandemic
business recovery. At the same time
supply has not been forthcoming
as the OPEC cartel did not ramp up
production in required proportions
while US shale supply lagged
as well. Inventories meanwhile
are also significantly depleted as
major countries drew down on the
reserves to control prices.

As per I|EA, globally higher oil
prices strengthen the case for
electrification of transportation. The
impact could lie in an acceleration
of its electric vehicle adoption, as
payback period of such purchases
appear  competitively  shorter.
Furthermore, at a policy level, higher
prices of crude oil could make an
effective case for active support in
electric vehicle adoption, whether in
terms of subsidy support or through
development of the requisite
infrastructure.
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Policy/Regulatory Outlook As per BNEF estimates at least
Evolving Policy Structure for Electric Vehicle Market 60% of the new car sales will have

to be electric in 2030 to meet the
targatted CO2 reduction by 37.5%

Getting to till 2030 against 2021 level

Kickstarting the Lowering the

market (subsidies) barriers scale

sManufacturing subsidies =Charging infrastructure sEmission regulations
funding

aDirect purchase subsidies =EV quotas
=Public procurement

alax credits =City restrictions on
=Charging Standards polluting vehicles

«Company car allowances
alnternal Combustion

Engine bans

—

Effective, but expensive Inexpensive, competitive, scalable

Source: BNEF

The global policy trajectory for electric vehicle is conditioned by the country-specific local factors. For this reason, the outlook for
policy and regulatory cannot be generalised across global markets. Even then, the experience so far points to a broader pattern
- upfront subsidy support at the nascent stage to build up the business case, followed by a gradual tapering off in such support
and developing norms and standards for wider participation coupled with enabled funding support. It culminates in reaching a
scalable model where targets are set for vehicle adoption and the conventional vehicles’ platforms are actively penalised.

Direct purchase subsidies, while demonstrably successful in promoting electric vehicle adoption, are also a strain on the public
finances. For countries with rapid and credible progress in electrification, there is a rethink on subsidy support. China, the global
market leader, will be completely phasing out the passenger vehicle subsidies in 2022, while the same for public transport could
be rationalised by 20% during the year. In December 2021, UK similarly announced a reduction in the purchase grants offered
for passenger battery electric vehicles and vans. The decision in this case was justified as a means to free up the budget for larger
decarbonisation objectives.

The globally leading markets of China and Europe are thus progressively shifting to adoption of supply-side policies. Fleet-
wide fuel economy targets are gradually gaining traction. Both markets have some of the most stringent standards in place and
their compliance effectively means expansion in the sale of electric vehicles. As a result, there has been a multitude of electric
vehicle models with varied price points by the automakers to expand the sales footprint. Such a policy position is likely to set
the template for other markets as well. Most important in this context, is the role of climate and energy policy targets that the
governments devise. European Union’s targets are a case in point.

Europe’s fuel economy standards, which were already stringent since 2020, require a 37.5% reduction in CO2 emissions by
2030 (against the 2021 level). The European Commission could be planning even tougher targets, with a proposal for CO2
emission reduction target (during 2021-2030) to rise from 37.5% to 55%. As per BNEF estimates, assuming battery electric
vehicle-based sales, at least 60% of the new car sales will have to be electric in 2030 to meet such targets. The Commission also
plans to phase out all the conventional drivetrain-based vehicles by 2035, as is the case with other national governments as well.

CLEANBRIDGE Global Electric Vehicle Market Review | 41



Executive Summary

Electric Vehicle Penetration and Adoption
Regional Overview of EV Adoption

Trends and Drivers

Outlook

Key Regional Markets

Europe, N. America and S. America
References

About CleanBridge




Key Regional Markets - Europe

Countries Covered

1. Norway

2. Sweden

3. The Netherlands
4. Finland

5. Denmark

6. Germany

7. France

8. United Kingdom
9. Spain

10. Italy
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Norway

Over the years, Norway emerged as the
leading example of EV penetration. By the end
of 2021, EVs accounted for almost two-thirds
of the new passenger vehicle sales. A major
reason for the progress has been active policy
steps at promoting the EV adoption, in terms
of incentivising it vis-a-vis the conventional
vehicles. A major driving factor in policy
measures is the country’s stated objective
of phasing out the conventional vehicles by
2025.

GDP (Current Prices)

USD (2020) 362.52bn
GDP Growth Forecast
(constant prices) 2.63%

(2021-2025)

65% of total new car registered

EV Penetration (2021)
EV Target 1.5 million EVs by 2030
Planned Year of Phasing 2025

Out ICE Vehicles

GDP Source: IMF, World Economic Outlook
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Norway

EV Penetration and Trend

As per Norway’s Road Traffic Information Council (OFV)?, battery electric vehicles (BEVs) accounted for about 65% of Norway’s
new car registrations by the end of 2021. This marked an 11-percentage point rise over previous year's level. It conforms to
the ongoing consistent trend in the country’s EV adoption - share of EVs in new car sales was 42.4% in 2019 and a mere 1% a
decade back. Notably, the estimates also indicate a rise in the plug-in hybrid electric vehicles (PHEVs) - from 19.4% in 2020 to
20.8%in 2021.

Trend in EV Passenger Vehicle Sale? Importantly, 2021 was also the year
50,000 when Norway’s total passenger car
sales (across fuel types) achieved
a record registration levels at
176,276. Furthermore, the latest
registration data also points to
about 10,000 older cars with
internal combustion engines (ICE)
disappearing from stock altogether.
This might suggest a progress
towards the policy target of a
complete phase out of ICEs.
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At current rate of progress, by end
of 2022, the country’s passenger
vehicle fleet of 2.8 million could
Source: BNEF have EV platforms contributing

by at least about one-fifth. It also

helps that the leading EV brands
Electric Vehicles in Norway’s Total Passenger Vehicle Fleet (March 2020)3 are progressively introducing newer
offerings such as four-wheel drive

Q12018 EHECE]

Q22018
Q32018
Q42018
Q12019
Q22019
Q32019
Q42019
Q12020
Q22020
Q32020
Q42020
Q12021
Q22021
Q32021

Cat Total unit Share in total stock : .
aresony orarunts are In fotal stoc vehicles and SUVs that tap into the
Petrol engine-based 1,250,305 45.0% fast-growing demand. Over half
Diesel engine-based 1,256,453 45.2% (56.5%) of the new EV passenger
vehicles had four-wheel drives in
Electric 270,309 9.7% 2021
Others 405 0.01%

The EV penetration achieved in
Total 2,777,472 100.0% passenger cars is finding its way
in other vehicle modes as well. The

Source: Road Traffic Information Council (OFV)

notable case in point being that of vans* - while diesel makes for the predominant share, electric vans are on a steady rise. In
2021, electric van registrations grew by 122%.

Select Norwegian cities however adopted an aggressive approach in expanding the electric bus fleet. In January 2022, the
public transport operator Unibuss placed a major order of 183 electric buses with Polish manufacturer Solaris, for an expected
delivery by 2023°. The city council of Oslo has a stated goal of electrification of entire bus fleet by 2023, for which an additional
NOK50 million was planned to be allocated annually®.

Concerns around sustainability have led policy makers to focus on shared mobility options as vehicle ownership loses relevance
in an emission free environment. The city of Bergen took a lead in this direction becoming the first Norwegian city to start a
mobility hub. The objective was to establish permanent, reserved parking space for shared vehicles, preferably electric ones’.

Micro-mobility is also gaining traction. Oslo's city centre officially became car free in 2019 because of a concerted push by
policymakers to popularise micromobility in the form of electric bicycles and e-scooters®. Lime rolled out the first fleet of
e-scooters in Oslo in July 2019. However, a rising number of safety-related incidents involving e-scooters also led the city
council to impose restrictions on e-scooters, such as restriction on rental time and number of e-scooters to be available on hire
at a point of time®.
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Charging Infrastructure

Norway's tremendous progress in the EV market has been enabled, in part, by a strong drive to expand the charging infrastructure,
to support the growth in the number of electric vehicles on the road. Initially, the charging infrastructure started developing
centred around Oslo, where the first municipal EV charging point came up in 2008.

Trend in Norway’s Charging Infrastructure?® With policy emphasis on public
20.000- 19968 charging infrastructure, the number
2 eo7s of EVs per charging point has
S : sharply declined - from over 160
%0 15,000 13678 in 2010 to a level of less than
& 120 now!!. The country’s charging
% 10,711 infrastructure is about 9% of EU’s
% 10,000 9,166 total charging network, despite
: 7.699 having a population share of only
£ 1%. The Norwegian government
z 5.000- has outlined a goal to achieve one
fast charging station every 50
0 kilometres on major highways!2.
2016 2017 2018 2019 2020 2021 Providers are offered subsidies to
B Normal B Chademo 50 kW+ CCS 50 kW+2 Tesla Supercharger accelerate the pace of roll-out of

public charging stations.

Source: NOBIL

Norway's installed capacity for power generation is skewed towards hydropower with almost 90% of the country’s production
capacity being sourced from hydropower generation. It also accounts for roughly half of the hydropower reservoir capacity in
Europe, placing the country in an ideal position to play a leading role in the energy storage market. For battery capacity, there are
notable projects in the pipeline to set up a manufacturing capacity to cater to Norway and the region’s EV demand.

Policy and Regulation

Norway's policy and regulatory measures actively incentivise EV adoption, against the conventional options!®. This includes a
combination of direct fiscal incentives (taxation) and indirect ones (such as in parking, lane access, etc.). Fiscal incentives such
as elimination of import tax and decreased registration tax on EVs initially helped offset the higher production costs of EVs.

EV users are provided several benefits whether they lease (no VAT on leased EVs) or own (exemption from purchase tax and VAT,
no road tax, 40% reduction in company car tax) the vehicle. In addition, usage costs are markedly lower via incentives such as
50% discount on parking charges, ferry fares and toll road charges. EVs have access to bus lanes nationwide making the riding
experience much more convenient vis-a-vis fossil fuel vehicles.

Local governments offer Electric Vehicle Supply Equipment (EVSE) grants to housing associations to incentivise setting up
charging infrastructure. While the quantum of grants varies across regions, it generally covers a maximum of 20% of the cost of
the EVSE purchase up to an upper limit which averages NOK 5,000 per charging point'*. Although Norway's charging ecosystem
is a heterogenous one, with participation from the government, local municipalities and private investors, there has been a
concerted push to expand the number of public charging facilities and fast charging points.

The subsidy-led push for EV adoption however has also imposed a burden on public finances, that may require corrective
measures. There is an estimated $2.2 billion worth of deficit in tax revenue, attributed to the taxation foregone from exempting
electric vehicles (and ICE vehicles rapidly falling in share of new sales). There are thus some discussions underway for raising
taxes on select segments of EV ownership (such as plug-in hybrids)*S.
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Market Opportunity

The demand for charging infrastructure is set to grow in Norway as the policy goals expand to cover more modes of transportation.
While the short-term goals aim to have 100% emission-free passenger cars, light vans and new city buses by 2025, all new
heavy vans, 75% of new long distance buses and 50% of new lorries need to be emission free by 2030. This is likely to place
additional pressure on the charging infrastructure. The transition to emission free transportation is likely to create a fleet of 1.5
million EVs by 2030, as per NVE, the electricity market regulator in Norway.

The charging infrastructure, while conventionally led by government investments, is gradually finding a rising interest from
private sector, especially OEMs. In January 2022, Tesla announced the expansion of its pilot programme to Norway and France,
pertaining to opening-up its Supercharging network to EVs of other manufacturers. The company is expected to allow access
to EV drivers to a wider pan-Europe charging network!®. There are other private investments that appear to be tapping into
the need for standardised and reliable EV charging network. Mer, a renewable energy company owned by government-owned
Statkraft, recently announced tying up with Israel-based software company Driivz to standardise its EV charging network in
Norway and Sweden?’.

A bigger investment opportunity lies in the establishment of battery manufacturing. As of May 2021, Morrow Batteries finalised
an agreement with the Norwegian city of Arendal for construction of a battery cell factory. Starting in 2023, the facility will have
an 8GWh annual capacity in each of the four stages planned for completion. Total cost of this facility is estimated at EUR470
million?e,

Another major development in the same context, is that of Freyr Battery - a developer of clean battery cells. As of February
2022, the company entered into nine frame agreements with raw material suppliers for the customer qualification plant (CQP)
planned at Mo i Rana, Norway. Another four frame agreements are in advanced stages of negotiations. The agreements form the
basis of the CQP and the Gigafactories planned?®.

Hydrovlt, a JV between Norwegian materials processing company Hydro and Swedish lithium-ion battery manufacturer
Northvolt, is constructing a lithium-ion battery recycling plant capable of processing over 8,000 tonnes of EV battery modules
annually. This entails an investment of NOK120 million?°.

Stavanger based battery technology company announced a new financing round of NOK 125 million (~$14.8 million) from
investors such as Arendals Fossekompani, DSD Investering, Equinor Ventures and Must Invest in December 2020. Similarly,
Australian mining company Mineral Commodities has announced plans to build a factory to manufacture low-emission anodes
for battery production in Norway. Further upstream, Norwegian major Elkem has announced plans to build a new graphene
factory which will boost access to environmentally friendly graphene production for manufacturing batteries.

Outlook

Norway's growth in EV sales and penetration is globally regarded as an exemplary one. The expansion in EV fleet is expected
to continue apace, considering the attractive incentives available in terms of the various tax exemptions and other incentives.
However, there is a rethink on the extent of such exemptions, considering the impact on government finances. This may entail a
gradual claw back in the incentives, especially in VAT and purchase tax exemptions.

A 2019 study commissioned by Norway’s power regulator DNV GL estimated that there will be 1.9 million electric cars in Norway
by 2040, implying an increase of ~3.9x over existing fleet size. This is likely to result in a combined annual power requirement of
5 TWh, requiring an investment of $1.3 billion in the electricity grid by 2040 to accommodate the power demands of a largely
electric vehicle fleet in the country??.
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Sweden

Sweden is one of the leading countries in
terms of EV penetration in Europe, attributing
to the subsidies and tax benefits offered
by the government. By end of 2021, the
passenger EV segment accounted for almost
half of the total new vehicles registered in the
country. Notably, the pressure put on timely
delivery of charging infrastructure by growing
EV usage was, to a certain extent, handled by
investments injected by government in 2021.
However private investments in the segment
are yet to suffice the need. Additionally,
indigenous battery manufacturing capacity
needs to receive major boost to cater to an
expanded EV base.

GDP (Current Prices)

USD (2020) 541.06 bn
GDP Growth Forecast
(constant prices) 2.84%

(2021-2025)

45% of total new vehicle registered

EV Penetration (2021)
EV Target Complete carbon neutrality by 2045
Planned Year o