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2UHSE DC Power Supply Rewell

S$7000H Regenrerative DC Source-Load Power System

0~2250V /0~3600A / 900kW
.« QHFSE DC TS

- 2| 8" M7} Fof

« PV Array IV Simulation

- BHE{2| S/

- HHE{2]| A|=2|0]E]

-HEAHAIS

Application

)\ Renewable Energy & = oF
53 20
EV/HEV/Fuel Cell ' .- Factory

TRCDC | . "Budk & Booster|
Ml ety - il

| High Frequency Bmust + Air Conditioner Traction
| Rectifier : ;__] 1 —
Motor

Wireless Power Compressor

AC Qutlet

AC Supply

Business building s — e

NO 8= Fo a4 W xpEd Hl 11

1 | SAMY(V)/ FLHR(A) 2,250V /3,600A(HE) Master/Slave
2 | SHHH(W) eI E 30kWEICH

3 | Power Rack 7+4 Z|CH %124 900kw

4 | =2¥EE 2 <0.05%F.S. / MF <0.1%F.S.

5 Function Generator L§Z Aging, Automotive, PV MPPT, Battery, Relay/Fuse Test

6 | OiLiX] S| YE 95% DC>AC

7T | E2ONEE 30kW 3U SRS

8 | Autoranging power stage ERIMESE H2 Hele A M s5 Ils defa MR =8
9 | Communication Interface RS485/LAN/CAN/USB/Others S Optional

QS ()0l 4 X| 2t M Energy to the People www.ends.co.kr / sales@eands.co.kr TEL : 02-581-8252
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Regenerative Grid Simulator

Bidirectional DC Power Supply 61800 Series
62000D Series 9kVA / 12kVA / 15kVA

6kW / 12kW / 18kW 30kVA / 45kVA / 60kVA

i

urce & Auto Range Battery Univers.
Rg .Load Output pre-testing Simulator AClpt

HighPower Wild Voltage Parallel Regenera tive Universal

Density Output Capacity Capability AC Input
Battery Cell PCBA ATS Regenerative Battery Battery Pack OBC & DC-DC  EV AC/DC Charging
Charge & Discharge BMS Pack T est Systems EOL ATS Converter ATS compatibility ATS

Test System

TS

HHE{2| FH2T| dR|L|AR X F7| - AR} HAPRH| T2A
| RIFAL 2Fed TEST SOLUTIONZ: A|=2=fL| Y.
Ch WECO @

WE ()9 =

WECO E-Mail : sales@weco.co.kr
Energy to the People Tel : 82-(0)2-585-8253
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o ELASIOMN|ZEIE (14 A3 Country of origin: Germany
o CISMH|QaAZ A (2K} A3} Weight: 285~315g/m *
. ElAMO Thickness: 2.85to 3.15mm

3

density: 0.1g/cm
Fireproof temperature: 1,000°C (max: 1,300°C)

Tel. 1577-4711, Fax. 031-961-469

T Sl 2 2A| AIAEE SOl PCoEENS3], A0IEE S22 2R OfC|ALE ZL{E{RI0| 7HS51o,
o

EX-B0X D

. HEo|1 © 2,750 X 1,630X750mm @ 1,540 X990 X 750mm @ 1,200 X 750 X 750mm
« A20|E @ 2,750 X 1,630 X 750mm © 1,540 X990 X 750mm © 1,200 X 750 X 750mm
. ec © 2750X1,630X750mm @ 1,040 X 960 X 530mm
I o
SN s

(D [oJPN[= E'I A 7¢ 9l 2ol oI MBE{AR HIE|2|AIYE  Tel. 1577-4711, Fax. 031-961-4699
==

SH|0|X: https://www.insunmotors.co.kr
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On the way to a net zero society:
The role of electrified transportation

First electric vehicles m

2bommen Comme v ek

1901

| e

1T

Shmtens 40 12 190 et

Gabriela Ehrlich
|EC Director of Communications

At the beginning of motorized mobility pioneers had the choice between
steam drives, electricity, gas or gasoline. In 1881 Gustave Trouvé presented
the first electric vehicle, the Trouvé tricycle and in 1899 the Jeantaud electric
automobile factory was founded. In 1899 an electric vehicle broke the
100km/h speed limit with the ‘La Jamais Contente’, which translated means:
the never satisfied. By 1901 electric cars managed a distance of over 300km
on one charge.

Early in the 20th century the electric car was a status symbol of the rich and
famous.

By 1900 1/3 of all road vehicles in New York City were electric. People liked
them, because the outperformed their gas competitors in terms of smell,
noise or vibration. They were also easier to operate.

Over the next few years, followed the electrification of delivery vehicles,
trucks and buses.

Henry Ford, together with
his friend Thomas Edison
developed a prototype of an
affordable electric vehicle
for the masses, the Edison-
Ford.

However, the discovery

of Texas crude oil and the



following mass adoption of the Ford Model T meant the death blow to

electric cars. By 1935 electric cars had all but disappeared from the roads.

It took until the oil crisis in the1970s before interest in electric cars

resurfaced. But contrary to the electric cars of the turn of the century, the

‘modern’ 1970s cars didn’t drive faster than ca. 60km/hour with a range of

between 60 and 100km per charge.

And here we are today.

Transportation is the world’s 2nd largest carbon emitter, producing nearly

80% more emissions than in 1990. It also faces road safety and traffic

congestion issues.

The sector now accounts for a quarter of total global carbon emissions.

According to the International Council on Clean Transportation, electric

vehicles are the single most important technology for decarbonizing the

transport sector. They are several times more efficient at converting energy
into vehicle propulsion than gasoline and diesel vehicles, with much lower
life—cycle emissions.

More sustainable transportation is highly relevant to several UN sustainable

development goals (SDGs) and a vital ‘enabler’ for achieving them.

They are underpinned by technology innovations in 4 areas:

« the electrification of transportation vehicles of all kinds (ETV)

« intelligent transport systems and infrastructure (ITS) to improve efficiency,
relieve traffic congestion and reduce traffic accidents

* innovations for automated driving vehicles (ADV)

« the integration of transportation with our energy systems (ITE) which will
help promote the low-carbon transition for both the transportation and
power sectors.

International standards from the IEC, ISO and ITU play a key role in promoting

and deploying technology innovations in all four key areas of sustainable

transportation. Other major standards developing organizations such as

SAE, ETSI, or IEEE have also developed important standards to support the

deployment of innovations in these areas.

The definition of sustainable transportation mainly revolves around the three

pillars of sustainable development: social, economic and environmental.

Environmental:

It should reduce pollutant and carbon dioxide emissions to improve air quality
and help mitigate climate change

Improve traffic noise

Reduce the use, recycling and reuse of vehicles and accessories

Reduce the impact on the natural environment by limiting land occupation

EV 86187
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The imperative for electrification

What is sustainable transportation?
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Sustainable transportation affects 6 of 17 SDGs E

SUSTAINABLE
DEVELOPMENT

Norway EV and o —291"’0
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deployment emisann

Smart charging

More solar and Adaptation i
wnd pawn powes sysinm and
ez ton ahich i nauds

stosnga units

through infrastructure construction.

Economic:
Reduce economic losses by traffic congestion and accidents

Reduce cost and overall impact of transportation

Social:
Promote social equality and quality of life
Protect human health

Sustainable transportation directly affects 6 of the 17 UN SDGs

SDG 3: Good health and well-being

SDG 7: Affordable and clean energy

SDG 9: Industry, innovation and infrastructure

SDG 11: Sustainable cities and communities

SDG 12: Responsible consumption and production

SDG 13: Climate action

Road vehicles, ships, trains, and other transportation vehicles use electricity
to replace traditional fossil fuels as energy source.

Key technologies involve e.g. secondary battery technology, power
electronics, microelectronics and control technology, material technology,
electric motors or fuel cell technology

ETV helps get rid of our dependence on fossil fuels, helps improve energy
efficiency of transportation and to achieve significant reductions in CO2
emissions. For example, the deployment of electric vehicles and ships in
Norway has led to a transport-related emission reduction of more than 29%
since 2012.

Significant vehicle emission reduction is directly dependent on further
integration with renewable energy systems.

According to a recent IRENA report, smart charging holds the key to unleash
synergies between clean transport and low—carbon electricity and unlocks
the flexibility to use more solar and wind power. Smart charging means
adapting the charging cycle of electric vehicles to both the conditions of
the power system and the needs of the vehicle user. This facilitates the
integration of local renewable energy sources, while meeting mobility needs.
Cars, including EVs are usually parked 90% of their time. Smart charging can
allow vehicles to become grid—connected storage units and increase the
integration of solar and wind generation. Smart charging also reduces the
costs associated with reinforcing local electricity grids.

EV fleets can create vast electricity storage capacity. They can act as flexible



loads and decentralized storage resources, capable of providing additional
flexibility to support power system operations.

Smart charging allows a certain level of control over the charging process. It
includes different pricing and technical charging options. The simplest being
time—of-use pricing to encourage consumers to move their charging to off-
peak periods.

Modelling of uncontrolled EV charging showed a substantial increase in peak
demand requiring significant investment in grid and generation capacities.
Therefore, more advanced charging approaches may become necessary
once higher EV penetration levels are reached.

These include mechanisms such as switching charging on and off, or
increasing/decreasing charging rate, or bidirectional vehicle-to—grid charging
and discharging modes. Additionally, vehicle to home or vehicle to building
modes may serve as back-up power supplies for the storage of energy
produced on site or during power outages. All of this will also require vehicle
to grid integration technologies that are built on artificial intelligence and big
data to better serve EV consumer needs.

Transportation has strong connections with the smart grid and smart city.
Propelled by large amounts of electricity, various participants in the future
sustainable transport system will be deeply integrated into the electricity
systems.

As the leading standards development organization in the electrotechnical
technology field, the IEC has carried out a significant amount of
standardization work in the electrification of transportation vehicles, including
secondary battery technology, fuel cell technology, charging/discharging
technologies, etc. This helps promote the innovation and commercialization
of ETV technology globally.

Several |[EC technical committees have provided the solid foundation for the
integration of transportation with our energy systems. ITE work is crucial
for the acceleration of the global deployment of sustainable transportation
systems.

The IEC Standardization Evaluation Committee is currently finalizing a report
that outlines the needs for future sustainable transportation. Much of this

presentation is based on their report.

Electrification of global rail transit — very high

Advancement in battery technologies — new potential for rail — eliminate
dependence on power supply tracks = more flexible in terms of construction.
Can be charged during off-peak periods when there is a renewable energy

surplus in the power system — potential for lower construction and operating
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Smart charging

Cantrol of charging process Mrough
different pricing and lechnical options

T T —————
Bt g St s
1
Uncontrolled EV = Significant grid
charging Investment

IEC focus
| Smart Grid and Smart Cities |

Electnfication of varsportahon vehickes

fatery Chargroptnctarzs.
[Eremieh
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| Iniegration of trarsporation Wi encrgy Systems

Electrification of global rail transit — very high
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costs, as well as lower levels of emission.

Electrification of maritime transportation — ferries and short distance ships.
Competitive for voyages of less than 200knm.

Electrification is moving into new areas ranging from agricultural to industrial
equipment. Public and private organizations are purchasing thousands of
electric delivery vans, with the intention to move to an all-electric fleet. Truck

manufacturers are rolling out long—haul electric trucks.

EV technology is also moving into electrified aircraft for short-haul flights,
enabled by a new generation of powerful, lightweight electric motors. First
the pilot is still in the vehicle, later flying taxis will be operated rom the
ground remotely.

As EVs have become increasingly affordable, one of the primary barriers

for consumers is no longer cost but charging convenience according to a
recent McKinsey report. Although momentum in charging infrastructure has

increased—Europe’s public charger count increased fourfold between 2015

and 2020 3-four risks could turn charging into a bottleneck:

* Regulations. In many geographies, securing permits to build chargers,
for charging

construct sites, and connect to the electric grid can require months, or

even years, of planning.

* Grid. Especially in areas with high charging demand, the electrical grid
needs to be upgraded to expand power capacitycwhich include expensive
and time—consuming updates.

* Resources. Several resources are in short supply, including skilled
technicians, production capacity for fast-charging hardware, and enough
green energy to make EVs fully environmentally friendly.

* Cost. EV charging infrastructure is not cheap: in the European Union, a
typical 350kW charger can cost $150,000, including hardware, installation,
and planning.

m A recent article in the Economist quoting a McKinsey Global Institute study

Sustainability is not a matter of cost

states: if the world economy fails to decarbonise, it will not be because of
the cost. Over a period of decades, the world would have to replace its cars,
gas boilers and power plants anyway. Therefore, at an estimated USD 25

trillion additional spending needed to go green is much smaller than generally

projected. This is without counting return on investment.

According to British economists three—quarters of the total cost of the
transition to net zero will be offset by benefits such as more efficient
transport.

In the end the state may need to spend only 0.4% of GDP a year over three

decades.
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About the IEC

The IEC, headquartered in Geneva, Switzerland,
is the world’s leading publisher of international
standards for electrical and electronic technologies.
It is a global, independent, notfor—profit, membership
organization (funded by membership fees and
sales). The IEC includes 173 countries that
represent 99% of world population and energy
generation.

The IEC provides a worldwide, neutral and
independent platform where 20 000 experts
from the private and public sectors cooperate
to develop state—of-the-art, globally relevant
IEC International Standards. These form the
basis for testing and certification, and support
economic development, protecting people and
the environment.

IEC work impacts around 20% of global trade
(in value) and looks at aspects such as safety,
interoperability, performance and other essential
requirements for a vast range of technology
areas, including energy, manufacturing, transportation,
healthcare, homes, buildings or cities.

The IEC administers four conformity assessment
systems and provides a standardized approach
to the testing and certification of components,
products, systems, as well as the competence
of persons.

IEC work is essential for safety, quality and
risk management. It helps make cities smarter,
supports universal energy access and improves
energy efficiency of devices and systems. It
allows industry to consistently build better
products, helps governments ensure long—
term viability of infrastructure investments
and reassures investors and insurers.

A global network of 173 countries
that covers 99% of world population and
electricity generation

l@\

Offers an affiliate country programme to
encourage developing countries to get
involved in the IEC free of charge

A 4
\4
1@)3
A

LA

Develops international standards and runs
four conformity assessment systems to
verify that electronic and electrical products
work safely and as they are intended to

o0

]

IEC International Standards represent a
global consensus of state—of-the-art
know-how and expertise

)

A not-for—profit organization enabling global
trade and universal electricity access

@

Key figures

173

members and affiliates

>200

technical committees

20 000

experts from industry, test and research
labs, government, academia and
consumer groups

>10 000

international standards published

4

global conformity assessment systems

>T million

conformity assessment certificates
issued

>100

years of expertise
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Further Information

Please visit the |[EC website at www.iec.ch for further information. In the “About the IEC” section, you can contact your local

IEC National Committee directly. Alternatively, please contact the IEC Central Office in Geneva, Switzerland or the nearest |[EC

Regional Centre.

Global

IEC - International Electrotechnical
Commission

Central Office

3 rue de Varembe

PO Box 131

CH-1211 Geneva 20

Switzerland

T +4122919 0211
Fax +41 22 919 0300
info@iec.ch
www.iec.ch

IEC Regional Offices

Africa

IEC-AFRC - Africa Regional Centre
7th Floor, Block One, Eden Square
Chiromo Road, Westlands

PO Box 856

00606 Nairobi

Kenya

T +25420367 3000/ +254 20 375 2244
M +254 73 389 7000 / +254 70 493 7806
Fax +254 20 374 0913

eod@iec.ch

fya@iec.ch

Asia Pacific

IEC-APRC - Asia—Pacific
Regional Centre

2 Bukit Merah Central #15-02
Singapore 159835

T +656377 5173
Fax +65 6278 7573
dch@iec.ch

Latin America

IEC-LARC - Latin America

Regional Centre

Av. Paulista, 2300 - Pilotis Floor - Cerg.
César

Séao Paulo - SP - CEP 01310-300
Brazil

T+55 11 2847 4672
as@iec.ch

North America

IEC-ReCNA - Regional Centre
for North America

446 Main Street, 16th Floor
Worcester, MA 01608

USA

T +1508 755 5663
Fax +1 508 755 5669
tro@iec.ch

IEC Conformity Assessment
Systems

IECEE / IECRE

¢/o IEC — International Electrotechnical
Commission

3 rue de Varembe

PO Box 131

CH-1211 Geneva 20

Switzerland

T+4122 9190211
secretariat@iecee.org
secretariat@iecre.org
WWW.iecee.org
Ww\w.iecre.org

IECEx / IECQ

The Executive Centre
Australia Square, Level 33
264 George Street
Sydney NSW 2000
Australia

T +612 4628 4690
Fax +61 2 4627 5285
info@iecex.com
info@iecq.org
WWW.iecex.com

WWW.iecq.org
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IEA Special Report

Renewable electricity
A brief look back at 2021

Renewable Energy Market Update
Outlook for 2022 and 2023

Another record year of growth but with new boom and bust deployment cycles

Despite the persistent pandemic—induced supply
chain challenges, construction delays, and record—
level raw material and commodity prices, renewable
capacity additions in 2021 increased 6% and broke
another record, reaching almost 295 GW. This growth
is slightly higher than the forecast last year in the
IEA’s Renewables 2021. Globally, the 17% decline
in annual wind capacity additions in 2021 was offset
by an increase in solar PV and growth in hydropower
installations.

The expansion of bioenergy, concentrated solar power
(CSP) and geothermal was stable in 2021 compared
with 2020. In terms of speed of growth, renewable
capacity’s year—on-year increase last year was slower,
following an exceptional jump in 2020 when Chinese
developers rushed to connect projects before the
phase out of subsidies, especially for onshore wind.

R ble nat capacity additi 2019-2021
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China largely maintained its market share of
deployment in 2021, accounting for 46% of
worldwide renewable capacity additions. However,
new Chinese capacity declined 2% year-on-
year, with onshore wind and utility—scale solar PV
installations 55% and 22% lower, respectively,
than the record boom cycle levels in 2020 when
developers rushed to complete projects before the
subsidy expiration deadline. On the other hand,
offshore wind, residential solar PV and bioenergy
annual additions broke new records thanks to the
availability of subsidies through 2021. For instance,
offshore wind new installations increased almost
six—fold in 2021 compared with 2020. In addition,
the commissioning of multiple units at the Chinese
Baihetan hydropower plant contributed to the global
acceleration of hydropower expansions.

Outside of China, the European Union was the
second largest market in terms of increased
capacity, with the region surpassing for the first
time the all-time-record in 2011. Solar PV alone
accounted for the majority of the European Union’s
expansion last year due to project acceleration
in Spain, France, Poland and Germany, which
was driven by a combination of government-led



auctions and distributed solar PV incentives. In the
United States, lower production tax credit(PTC) rates
led to onshore wind additions declining by one-
quarter. Solar PV expansion continued to increase
thanks to the investment tax credits(ITC) available
until 2023-2024 providing a relatively stable policy
environment, even as supply chain and logistical
challenges hampered much faster growth.

Renewable net capacity additions by country and region, 2019-2021
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India’s renewable energy growth recovered in
2021 following a record slowdown in 2020 due

to project delays related to Covid—19 challenges.

Ied

With the commissioning of already auctioned
utility—scale projects and the acceleration of the
distributed PV market due to policy improvements,
India’s renewable capacity additions in 2021
more than doubled compared to 2020. In Brazil,
generous net metering incentives for distributed
PV application led to a rush in installations while
onshore wind additions accelerated because of
supportive economics from bilateral contracting
in the free market. In Africa, renewable capacity
additions resumed growth with the commissioning
of previously awarded wind and solar PV projects in
South Africa.

The phase out of the generous feed-in tariff(FIT)
scheme in Viet Nam resulted in a

bust in the deployment cycle, with the country’s
additions halving from 2020 to 2021.

As a result, ASEAN's annual installations declined
40% year—on-vyear, although still slightly higher than
in 2019.

2022 and 2023 forecast summary

Renewable capacity additions will break another record in 2022 led by solar PV

Renewable capacity is expected to increase over 8%
in 2022 compared with last year, pushing through the
300 GW mark for the first time. Solar PV is forecast to
account for 60% of the increase in global renewable
capacity this year with the commissioning of 190
GW, a 25% gain from last year. Utility—scale projects
account for almost two-thirds of overall PV expansion
in 2022, mostly driven by a strong policy environment
in China and the European Union driving faster
deployment.

Following a 32% year—on-year decline in 2021, new
global onshore wind installations are expected to
slightly recover and reach almost 80 GW. Offshore

wind growth worldwide is expected to decline 40%
in 2022 following the exceptional four=fold jump last
year in China due to the national subsidy phase—out
deadline.

Despite this decline, 2022 global offshore wind
capacity additions will still double compared to 2020,
thanks to the continuation of provincial incentives
in China and the expansion in the European Union.
As a result, China is expected to have the largest
cumulative installed offshore wind capacity globally
and surpass the European Union and United Kingdom
combined by the end of this year.

Unless new and stronger policies are implemented

EV 1041105
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in 2023, global renewable capacity additions are
expected to remain stable compared with 2022. While
solar PV is forecast to break another record in 2023,
reaching almost 200 GW, and with the expansion
of wind and bioenergy remaining stable, 40% lower
hydropower additions due to a reduced project
pipeline in China stymies capacity growth in the global
renewable energy market.
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Higher solar PV and wind costs are here to stay in 2022 and 2023 but they

do not challenge competitiveness

Prices for many raw materials and freight costs have
been on an increasing trendsince the beginning
of 2021. By March 2022, the price of PV-grade
polysilicon more than quadrupled, steel increased by
50%, copper rose by 70%, aluminium doubled and
freight costs rose almost five—fold. The reversal of
the long—term trend of decreasing costs is reflected
in the higher prices of wind turbines and PV modules
as manufacturers pass through increased equipment
costs. Compared with 2020, we estimate that the
overall investment costs of new utility—scale PV and
onshore wind plants are from 15% to 25% higher in
2022. Surging freight costs are the biggest contributor
to overall price increases for onshore wind. For solar
PV, the impact is more evenly divided among elevated

prices for freight, polysilicon and metals.

Solar PV and onshore wind investmant cost estimates for new contracted projects
under high commodity prices
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High prices for oil, natural gas and coal also contribute

to rising production costs of manufactured materials
for renewable electricity technologies since fossil
fuels are used in both industrial processes and power
generation.

While significant in absolute terms, the increase
in renewables costs have not hampered their
competitiveness because prices of fossil fuels and
electricity have risen at a much faster pace since
the last quarter of 2021. Globally, power prices
are breaking historic records in many parts of the
world, especially where natural gas is the marginal
technology setting the final hourly or daily price in
many wholesale electricity markets. This is especially
prevalent in European Union countries, where
wholesale power prices in Germany, France, Italy and
Spain have increased more than six—fold on average
compared with mean values from 2016 to 2020.
Historically, long—term contract prices from solar PV
and wind auctions have been higher than wholesale
prices in many large European Union markets.
However, even the highest—priced onshore wind and
utility scale contracts signed over the last five years
are half of the average wholesale prices seen today in
the European Union. For newly contracted projects,
despite cost increases, onshore wind and solar PV
ventures are offering long—term contracts significantly

lower than wholesale price averages over the last six



months. For instance, prices for utility—scale solar PV
and onshore wind projects increased 15-25% in the
recent Spanish auction held in December 2021, to
USD 37/MWh and USD 35/MWh, respectively.
Today, these results are one—tenth of average Spanish
wholesale electricity prices over the last 14 months.

Utility-scale solar PV (left) and onshore wind (right) auction contract and wholesale
power prices In selected European Unlon countries, quarterly averages from 2016-2022

Forecast additions for 2022 and 2023 have been revised upwards by 8%

from last year led by China and the EU

China accounts for the majority of upward forecast
revisions for 2022 and 2023 since our last report,
despite the phase out of incentives for all renewables
last year. The expansion is due to multiple government
and market factors. First, the generation costs of solar
PV and onshore wind are lower than coal benchmark
prices in the majority of provinces. Second, the
government announced 450 GW of additional large—
scale onshore wind and solar PV mega projects in
the Xinjiang and Inner Mongolia provinces, known as
“‘mega—hubs”, with 100 GW starting development
at the beginning of 2022. Third, China’s Ministry
of Finance confirmed the payment of outstanding
renewable energy subsidies worth USD 60 billion to
be paid through 2022, improving the balance sheet

of developers and unlocking additional funds for new

projects. Fourth, in the absence of national subsidies,
provincial governments are still providing tax incentives
and low—cost financing to renewable energy projects.
In the European Union, solar PV accounts for the
majority of upward revisions, with faster policy
implementation driving growth in Germany, the
Netherlands, Poland, Italy and France. However, the
European Union’s onshore wind growth was revised
down due to ongoing permitting challenges slowing
deployment in Germany, Poland and lItaly. Brazil's
generous net metering scheme results in a distributed
PV market boom, supporting upward revisions to the
Latin America forecast. In India, delayed projects in
2021 leads to higher growth in 2022, with increased
distributed solar PV capacity supporting the overall
upward revisions.

Policy uncertainties and trade measures challenge short term wind and solar

PV growth in the United States

Among large renewable energy markets, the forecast
is revised down in the United States due to uncertainty
over new incentives for both wind and solar PV.
Multiple policy proposals, including long—term tax

incentive extensions, have yet to be approved by the

House of Representatives and Senate.

New trade policies on solar PV have also increased
challenges for developers in the United States. In
June 2021, the government banned imports from

several poly silicon producers located in Xinjiang, China
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following the indication from the US Customs and
Border Protection agency that these companies use
forced labour in their manufacturing. In addition, at the
end of March 2022, the US Department of Commerce
launched a new investigation to assess whether solar
cells produced in Southeast Asia are made with parts
manufactured in China that are subject to an import
tariff imposed in 2018. Since the introduction of tariffs
in 2018, Southeast Asian countries such as Viet Nam,
Malaysia, and Indonesia replaced imports from China,
supplying over 80% of the country’s cell and module
imports. The new investigation and the possibility of
additional tariffs compounding procurement challenges
in the short term, reducing the availability of solar PV
modules. As a result, we have lowered our forecast for
solar PV by 17% in 2022 and 9% in 2023.

Japan’s renewable capacity additions in 2022-2023
are also revised down from last year, mainly due
to lower FIT approval for solar PV. The new feed-
in premium (FIP) scheme just started in April 2022.
This could lead to additional capacity growth for solar
PV and onshore wind in the longer term, but forecast

uncertainty remains in the short term.

.20?2 and 2023 renewablo capacity forecast revisions, Decomber 2021 ve May 2022

Faster implementation of policies expedite deployment in the European
Union and India, while China maintains lead

China accounts for 456% of global renewable capacity
additions in 2022-2023, with the commissioning
of over 140 GW on average per year driven mostly
by large scale solar PV deployment. The expansion
trend in China is fully in-line with the government’s
1 200 GW wind and solar PV target by 2030. Annual
additions are expected to remain slightly higher
compared with 2020-2021, when the country saw
multiple deployment rushes due to incentive phase-
out schedules for onshore wind and utility—scale PV in
2020, and offshore wind and residential PV in 2021.

Annual average capacily additions by country and region
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In the European Union, rapid implementation of
previously announced ambitious policy targets and
already awarded auctions, combined with continuous
incentives for distributed solar PV, drive the expansion.
In response to the Russian invasion of Ukraine,
many European Union countries announced plans to
accelerate renewables deployment aimed at reducing
their dependence on Russian natural gas imports.
Germany, the Netherlands and Portugal either
increased their renewable energy ambitions or moved
their initial targets to an earlier date.

We expect that the impact of these new policies will
be limited by 2023, especially for large—scale projects
that require development time lines of more than 18
months.

However, our forecast sees some upside on
distributed PV as residential and commercial
installations enable consumers to reduce their
electricity bills through self-consumption.



Renswable capacity additions in China, European Union, the US and India, 2019-2023
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In India, new records for renewable capacity
expansion are expected to be set in 2022 and 2023
as delayed projects from previous competitive
auctions are commissioned, especially for solar
PV. Nonetheless, the financial health of distribution
companies (DISCOMSs) remains the primary challenge
to renewable energy deployment in India, with
potential project cancellations and protracted contract
renegotiations.

In the United States, annual capacity additions are
expected to slow over 2022 and 2023. Wind and
solar PV sectors face two key challenges to achieve
faster growth in the short term. First, the lack of
long—term visibility on future incentive schemes
has reduced the project pipeline for onshore wind
developments and the PTCs phased down from the
initial rate of USD 19/MWh for projects beginning
construction in in 2016 to USD 10/MWh for
construction starting in 2019, reducing economic
attractiveness. While subsequent extensions of the
PTC in 2020 and 2021 have been at higher rates,
those years fall outside of our forecast period given
development time lines. Second, potential solar PV
trade measures against Southeast Asian countries,
in addition to China, are reducing the availability of
solar modules in the short term and leading to higher
prices, which were already inflated due to elevated
commodity prices. Current production of modules
in the United States can only meet less than 20%
of last year's annual demand and there are limited
manufacturers outside of Viet Nam, Indonesia,
Cambodia, Malaysia and China that can provide PV

products to the US market.

. 8
8

Renewable capacity additions in Brazil, ASEAN, Middle East and Africa, 2019-2023
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While smaller in absolute terms, significant growth
occurs and accelerates in other world regions, notably
Latin America, the Middle East and North Africa. In
Brazil, we expect renewable capacity additions to
break another record in 2022 due to the generous
net metering scheme supporting distributed solar PV
expansion.

However, net metering incentives begin to phase
down in 2023, resulting in slightly lower capacity
additions in 2023.

The varying commissioning deadlines of competitive
auctions and bilateral contracts in ASEAN can lead
to fluctuating utility—scale wind and PV capacity
expansion.

Viet Nam'’s policy boom and bust cycles have led to
significantly lower capacity additions compared with
2020.

Following the solar PV boom in 2020 and onshore
wind in 2021, Viet Nam's renewable capacity additions
are forecast to decline from 17 GW over 2020-2021
to just 6 GW for 2022-2023.

In the Middle East and Africa, the push for solar PV
drives annual capacity additions.

Falling system costs, good resource potential,
favourable financing conditions and economies of
scale make solar PV projects in the Middle East
economically attractive.

In sub—Saharan Africa, government guarantees or
backing from development banks for utility—scale solar
PV, wind and hydropower projects are fuelling growth.
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Wind and solar PV have the potential to reduce the European power sector

dependence on Russian gas by 2023

Russia supplies around 45% of the European Union’s
gas imports for industry, homes and electricity
generation. For electricity generation, natural gas
accounts for around 16% of the group’s total power
demand. Over the last decade, natural gas—fuelled
electricity generation annually ranged from 340 TWh
to 600 TWh, depending on the price environment,
wind and solar PV penetration, and winter demand.
Considering country—level supply dependencies,
we estimate that between 100 TWh to 200 TWh
of European Union natural gas—based electricity is
provided by Russia. On the other hand, our forecasts
indicate incremental growth of renewable electricity
generation up to 180 TWh from 2021-2023, almost
equal to the highest value of Russia dependent gas—
fired generation. With current deployment trends,
wind and solar PV expansion in the European Union
has the potential to reduce the dependence on
Russian gas use in electricity significantly.

However, the contribution of variable renewables
will also depend on policies on energy efficiency
measures keeping demand in check and the phase-
out or phase down policies for coal and nuclear energy
in several member states.

European Union natural gas-fired electricity generation for 2011-2021 and renawable
eloctricity ganeration growth for 2021.2023
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European Union countries have varying levels of
dependency on Russia for their natural gas supply.
Among member states, Germany and ltaly have the
highest dependency on Russia in terms of absolute
electricity generation. However, the potential for

renewables to reduce dependency in Germany is
significantly higher than in Italy based on our wind and
solar expectations by 2023 — unless new and stronger
policies are introduced and the pace of implementation
picks up. France and the Netherlands” dependency on
Russia gas is relatively low, enabling a higher potential
for renewables to displace natural gas. Conversely, in
Austria, Hungary and Greece renewables expansion
remains limited to reduce the countries’ dependency
on Russia.

Average annual natural gas-fired electricity generation in 2016-2021 and renewable
electricity generation growth for 2021-2023 in selected EU member states
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The global energy crisis has introduced more forecast uncertainties and is
testing the resilience of renewable electricity

The Russian invasion of Ukraine has added new
urgency to accelerate clean energy transitions in order
to reduce the dependency of imported fossil fuels
from Russia, with deployment of more renewables
now a strategic imperative for many countries,
especially in the European Union. Indeed, since
Renewables 2021 was published last December,
the global energy crisis has moved the goal posts for
the deployment of solar, wind and other renewable
energy sources, and we have updated our forecasts
in this new report in response. Many European
Union countries have announced plans to advance
development of renewables, with wind and solar PV
holding the greatest potential to reduce the European
Union’s power sector dependence on Russia by 2023.
The high fossil fuel price environment has improved
the cost competitiveness of renewable electricity
technologies against coal and natural gas—fuelled
power plants. Meanwhile, residential and commercial
solar PV applications are helping consumers reduce
their electricity bills. However, despite their potential,
an acceleration in new renewables capacity is highly
dependent upon a stable policy environment providing
long—term revenue certainty and faster permitting.

In our forecast, government-led competitive wind
and solar PV auctions in 2019 and 2020 remain a
key driver for renewables expansion through 2023.
Auction volumes slightly declined in 2021 due to
lower awarded capacity in China and India while they
increased in the European Union and Latin America.

However, geopolitical and macroeconomic challenges

increase uncertainties over renewable electricity
forecasts beyond 2023. Higher wind and solar PV
investment costs due to elevated commodity prices
in the wake of Russia’s invasion and permitting delays
resulted in the lowest first—quarter auction volumes
globally in 2022 since 2016. In addition, volatility in
electricity markets due to sharply higher gas prices has
complicated contract negotiations for corporate power
purchase agreements(PPA), especially in the European
Union, while rising interest rates are compounding

challenges for renewable developers.

Utility-scale solar PV and onshore wind auction capacity and corporate PPAS for first
quarters, 2016 to 2022
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While some of these difficulties will likely remain in
the coming months and into next

year, causing looming market uncertainties, the new
focus on energy security — in particular in the European
Union —is also triggering an unprecedented policy
momentum towards accelerating energy efficiency
and renewables.

Ultimately, the forecast of renewable markets for 2023
and beyond will depend on whether new and stronger
policies will be introduced and implemented in the
next six months.
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oI TRAIRKY 2B, 714015t S)0I2H XA WIS | BEDSRE FH U2 QI8 U3 483 XY S K8F
SHIBH= ALY, SR HIE OHH7 |1 SOfl Chol MR UeiX ALt 25| B
M 7IZ0IS MHSFY MBOIN 7K RISTR| Z5 A K8 X 42 FAMARIS MUI2 U217 9Io ASFHR B2 X
X 7150| B2 SIMEISE FHYOL BAPIEC| MBS ZROHL 20 AHAYS 9ISt 1IR3 BS Y
S 1243 SHNIS PIBF T WAIS ML 5|18 D2 S& ENE Aot
E5H MR YOl WO AIKS| 165 HO| SHX MBS Q  IEDSH YRS NSAYUBS NS OHAIFS R0l
TYE SHME 07 J|FE MEAVIAISHOZ YES W WSS BHGY| Yot 2150 B0l 013 MYt UES
B3t S Xiz5 AT AE 020} A T[N U A
REFYA 2T £E0| ZRE FHTIZ0| A% 60kn/h7HK B0 ZYSO| HX| UES FHO LN P HAstol
XISt Aol ChSt 7RI A4S SRS TRfe) T AIBRBRE = S XNSFBID 013 S YHSOD NGt B X1
T S22 T2O| HSSTIN SIBAY S| 942) S 0PI 23 A& 0l2kn LT
SIS k. BHH 0|81 JHPOHRISAL U RISAHLEO| A5t 7|0 Bt
US2H EUE PR, JIT0E SR HBON 2 FE)2 AT 26 YOS A 2R Bl AR
MADFSH HME Q701 BSE 4+ U= AZI0| S20HX 90 HAHSS M S 327 5 MRS IOk et M2
o BN PHE ASSIES o HISH 220 BRHHOL B REDES(wnmolt gokn) HEOIE/HRR R0
AR AN E22 FA MSHSO! 5m/s2(SH OFFIIFE A SHOIT O 2OIE 4 Uk,



EV Statistics

El2t@xt L= Hoj 2718 S 2|0 Z4
== 2T 40% SO01---1671EM S7tM|

1. MFEXY HI1xt S5 oig

£ 202211 48 42 71F S BE (N2 HESEXRIE DEHHI)
- ASASSYHAALS HIIRH| AFSE U OfF-LAT} MRS
2 HIE|0 BER Sl U HFSHRAIE HIIKSA 57|17t

=<
2 HY A0S 4 US

==

H7|Xt SELH$(Electric Vehicles)
REEXIS) 74713t SBL- TR XISA S04 404,0730H 5 26,487
2 6.56%0| ofiE

(20224 382 7|F)

X M7|xF S+
404,073CH(100%)
: 4

‘E’ 93% 7% R L)
L pmn |

H7|% S2014

26,487LH(7%)

377,586LH(93%)

S230]

EUEER IEHEETEN I

2021108 | 403,958CH 24,9310H 6.17% 21.11.0171E
20218 118 | 401,56404 25,2510 6.29% 21.12.027|1&
2021128 | 401,82504 25,427t 6.33% 22.01.057|&
20224018 | 40255104 25,4150 6.31% 22.02.047|F
202214 028 | 403,444L4 25,9840 6.44% 22.03.037|1F
20224038 | 404,073 26,487cH 6.56% 22.04.047|F

AEY 7R

ooy LHE:]
Lt EEe]
ZE | YHUEZ]
SM3 Z.E.

0t0|24 5(IONIQ5)
U2 eV

REEV

f=ani]
CHEVROLET BOLT EV
EV6

BMW i3

Model 3

LEAF

2|0] T7|xt

Twizy

CEVO-C

D2
0|-3}0|H{=(e-EFIBIRD)
Model Y

Peugeot

G80

GV60

e-tron

Mercedes—Benz EQA 250
LAE

Z0E

SMART

Or01= M1

A EV

#i= EQC 400 4AMATIC
BYD eBus
IH|Zatxtete ev PEACE
UTIRASH7 | SSERE
H0|tHAB0

Model S

SZ2(BLUE ON)
Efo|zt

Danigo

ZEZ(POTRO)
OFAEHMASTA)VAN |6
MINI Cooper SE |5

(RHRRIE: FZESIT RIZE7 XIS ME]

2= 7|Ek= DS3 CROSSBACK E-TENSE 1LH, O[HRISAAYMY |- HYAXL 10, T e-motion
10§, ADFE(SMART)ED 3CH, TESLA MODEL 3 1CH, TESLA MODEL X 10}, El&2KTESLA) 2
S 90D 10, XH++0{ I-PACE EVA00 4CHY

gz 7e
* ZX SEYO0| 3R ASAITS YLz o iE HA & THE X<
01 X2 U2otA| s
o sz | A
> EIE(7} =

SEM+ 17,377 4361 2,615 1,180 172 308 474 26,487
H & 656% 165% 9.9% 45% 06% 1.2% 1.8% 100.0%

(CERE)

HA
172LH(0.6%) e

474T4(1.8%)

skE
308LH(1.2%)

2HEf} )
261504 TH| =
©.9%) 26,487
I8 st
4,361LH(16.5%)

17,3770}
(65.6%)

2. MIFEXIS H7|xt SH7| 4

+ 202241 38 71 T7|R 7| MR
(RI2: SIRMRATAF AR
- F7I3 B3| HANBY KBS T1B510 255 2R,

71kt S| +=ZHEV Chargers)

HFXS ™R S8 |12 1™ 5471 5,0297], /4218 571 15,2757
232030471

THeraE)| HolgExy|
5,0297| 15,2757|

o2 3.3647|(17%) HI|xt X7 2tz 14,7167|(72%)

24 1,6657|(8%) 20,3047| 22  5597|(3%)

MI|Xt £M7| M AH|Z (Electricity Consumption)

HFXY M7|RF M7 MEAMNSHL 7,348,961kWh0|11, 5 Z|CY
25 ARZE 1,515,294kWhe

5t 3,568,666kWh(49%)
st 2,265,001kWh(31%)
z|thEtst 1,515,294kWh(20%)

H71xt £37| ML 7,348,961kWh



Sy 78

202214 38 717 &7 |} S| 4252 20,3047(010 HHQIR0] 75%z LiEk

- BBAE KR L HR(EYR)0A R[3 SH|

- DIZIAQIRES SIRASITAL SIRRITIREETIMHIL, BT IRIAHIA,
HEER7 [RISRpAHIA, BATICT, HIZIA, GSZEIA, SKUEAAMS
ARRS), KIQIS, KT, SRLA, HERIOLIX, 0612, TATE, H
R, OAERHT, MOIA, MBICIABR SO XI5 SH7|

N

-
\~./

Y

-—
HE
£H7]15,2757|

B3N
£3711,7657|

ot/g24 s
20224 38 71E RFET U= MI|XH SM = & 20,304710]0 2t
18,0807, &< 2,2247 |2 LIER

o245 S

18,0807|
(89%)

20,3047|
%

N
7) W
S

HEH/HAE 7=

IR 84719 REE SEs
ST 72%=2 LERD, IHY
7l 8%= LI

Mgt 20 HelE AESHY|17r -
5

M5+ 21
AXEHI|TF 17%, NS 24

N4 3,364 1,655 5,029
7HRIE 14,716 559 15,275
FNRIE SEBMI = TIIRE MZEAL 2, HH|A, HI[EA| 7|, H7|HA HiE2] wEt MR

(BSS) ¥ ME7 2N 52 Rate YR INUHSEEH 7 EAHE 202 et

17%
LY A5

20,3047|

72% 3%
HeIg 4% Heg 2%

EV 1241125

3. EV S4IF 22|

+ 20224 38 7|E BV SAIH Zopigl(XR: M7 [KSRHA{H|A)
* BV 2ME| 08Xt T7IXI0IAKLED), T7IXI0IAHRE7), T7|

KIOIXHEIAD, SS71¢, LEIAILI, OFIHE ZHAR}, T7|IRIRIZAL S
HIIMZA, 7 B2 2 E

o|2x 12 (H91: 20

HI|XH| H7 %

N oH
& O

297 681 487 0 4 10 0 0 7 1,189
Hg 57.3% 41.0% 00% 03% 08% 0.0% 0.0% 0.6% 100.0%

100.0%
90.0%
80.0%
70.0%
60.0% 1 57.3%

50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

W WR IR S5 gt OmE FHI| JE
OI8A OIBA OIgZ 713 A2 AR MEA
(e (REFD (EA)

(91 270)
7|3
7| HIIRE | 7IERARES A
HEE
=2l7i== || 1,023 14 4 65 83 1,189
Hig 86.0% 1.2% 0.3% 5.5% 7.0% 100.0%
100.0%+
90.0%1+ 86.0%
80.0% 1
70.0%
60.0% T
50.0% 1
40.0% 1
30.0% 1
20.0% 1
10.0% + 5.5% 7.0%
0.0% ] ﬂ ] 0.3% e
SSEH WIRASW o IR 7EpAYSS

olmet H2g



EV Statistics

ol == = = =

4. 43 FIEAx} XSE s U/+E)
AEH L sig (491 o, %)
& A 39,624 1000 57.7 126,940 35.1
ol0|EE|E(HEV) 24,677 62.3 85 38.0 80,905 21.7
HI|XHEV) 12,468 315 A87 199.3 38,001 1179
Z2791510|E2|E(PHEV) 1,185 3.0 A38.8 A34.6 5,326 A25.0
2=AXHFCEV) 1,294 3.3 190.8 2.3 2,708 A6.9

(U4 37K 01 B7MIS IS 5101 S S ] +57.7% 3713t 30,624048

A0, 27H Q4 I AICk B0p AR Z

x SRHRE Z2AT0I5/0/H2ICS HRlst BE XHEO0|
SR VHY 94 ZIRE SO LILEOHE 201

(M= SRS AR

S7fol=HI, 5ol of0l22]

)

A5 28 #8t

Ll ol
— E7IHI

(91 th, %)

A 47,953 100 0 200 170,484  40.6
S0|H2|=(HEV) 28,851 602 481 518 88072 278
HI|XKEV) 15,069 31.4 A7.9 281 65579 634
Z200610[E2|=(PHEY) 4,027 84 A1.9 217 16,777 435
SAXKFCEV) 6 00 - A9%.0 56 A89.4

(#3) U= Y S tiH] +40.2% S716t 47,9530, FAH2 +42.4% S7tet
132922 2F 16713 ¢i% SIS 715010 o 2|0 25 29
X (Cp) AR HMIQAS 2 X0 ME S iH| £ A4 B71510 WA 58
R 59| 265.3%E AtX|, Ol= 4T & 0= ZIEExt &5 90|
Ktz RS E S

5. X=Xt iz $igt

H='E Li-HOY S

FlEHAxt 126,940 24.6 93,937 15.8 35.1
sf0|E2|= 80,905 15.7 66,493 11.2 21.7

M7 |Rt 38,001 7.4 17,437 2.9 117.9
=e{I0lsl0|EzE 5,326 1.0 7,098 1.2 A25.0
B/ SN} 2,708 0.5 2,909 0.5 6.9

LH 7 | 2Ex} 389,099 754 499,508 84.2 N22.1
| A 516,039 100.0 593,445 100.0 A13.0

(2 SRRISAMBE] SR URIS 2]

Hed & i+ 22

FEM, %) [22.1~-48@a] uF | M

ZletARt 170,484 237 121,243 16 8 40.6
5lo|E2|= 88,072 12.2 68,891 9.6 27.8
T7|RE 65,579 9.1 40,135 5.6 63.4
22{120510|22|= 16,777 2.3 11,691 1.6 435
ARt 56 0.0 526 0.1 A89.4
L7 |2t 549,260 76.3 599,927 83.2 N84
TH| A 719,744 100.0 721,170 100.0 A0.2

(RIZ: BRRSAMA B3]

msloj=z|E
7R
RE-cwiiCEET=

AR

7.4 °*J':1|H=| I}Ei} =11 JIHJH 518}

W sio|EE|E
)%t
m E2{1elstoHe|E

AR

A 143,167 1000 161,097 138,648

oo

7| Of
Mercedes—-Benz
BMW

4 8
=X
2L33(0}
Volvo

Audi
Porsche
Volkswagen
MINI
EIEHHS
Toyota
Jeep

Lexus
Polestar
Lincoln
Honda

Land Rover
Ford
Peugeot
Cadillac
Bentley
Maserati
Lamborghini
Jaguar
Rolls—Royce
DS

Tesla
Citroen

59,415
50,095
7,822
6,668
4,839
2,951
2,328
1,332
1,051
918
847
779
728
648
565
478
460
267
195
189
186
163
72

66

58

20

19

12

4

1

1

41.5
35.0
5.5
4.7
3.4
2.1
1.6
0.9
0.7
0.6
0.6
0.5
0.5
0.5
0.4
0.3
0.3
0.2
0.1
0.1
0.1
0.1
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
<R

70,219
51,128
8,430
6,113
3,318
5,470
5,466
1,263
1,320
978
1,080
1,051
7
523
1,001
826

0

447
235
119
902
221
76

36

74

37

28

24

0

76

57

52,883
45,066
8,767
6.837
5,102
3610
4,464
1,309
1,155
951
1,063
1273
47
526
541
554
249
167

12.4
1.2
A10.8
N2.6
Ab.2
A18.3
NAT.8
1.8
A9.0
A3.5
A19.6
A38.8
54.6
23.2
4.4
A13.7
84.7
5919
122 59.8
277  A31.8
177 5.1
290 /438
82 A12.2
52 26.9
85 A31.8
30/ A33:3
12 58.3
21 N429
14 A714
2,496 A100.0
12 N91.7

§I‘ (I’_rol: EH %)

A1
A15.4
A2.0
A7.2
8.9
45.8
A46.1
A57.4
bib)
AN20.4
6.1
A21.6
A25.9
25.7
23.9
A43.6
A42.1
N40.3
A17.0
58.8
AT79.4
N26.2
Ab.3
83.3
A21.6
A45.9
A32.1
A50.0
A98.7
A98.2

2 SRNSAMNAE BB AUR SRS



EV 1261127

8. MFEEXX L HI |} A5 ds5-EX=

XiZ HAIS SUSH AYS 7IFOR XS 45, BXZ S
[e]

HIFEVEIZEOM= 20199 122E AR HA A ZEE 0E MSEL

' §
o o
202235 = BER9 A5 95 B7|LA0] HY Y

% 20229 3E 31 VIE EER LEAR Y

SRS AL 010|245 2WD Z2{QIX| 2021%]| 47 392.3 700 400
SUALS KL 010|245 2WD E2{QIX| 19QIX| LEQI O|ME 4.9 412.8 700 400
RIS AL 010|245 2WD Z2{QIX[ 1921X]| 4.9 403.5 700 400
SUALS KL 00|45 AWD E2|21X[ 20Q!X| 4.4 363.5 680 388
SRS AL 010|245 AWD E2|21X| 1921X| 4.5 377.5 696 397
N NEN 00|45 AWD S2{|21X| 192IX] 4.7 309.3 671 383
SRS KL 010|245 2WD 2 21X[ 192IX]| 4.9 329.5 700 400
ACRISKE G80 Electrified 4.2 427.5 342 195
SUALS KL GV60 ABHCHE 2WD 19Q1X| 5.0 456.5 350 200
EIENENS GV60 ABHCIE AWD 1921X] 4.4 396.8 349 199
SIUALS KL GV60 ABMCEE AWD 20921X| 4.2 379.0 336 192
SAHRIS AL GV60 ABCIE AWD 2121X| 3.9 354.5 319 182
7|OFXtSAt EV6 ARICIE 2WD 1921%| 3.5 369.5 700 400
7|OfAtSKE EV6 221X 2WD 2021X| 4.8 436.5 700 400
7|OLRtSRE EV6 S2{|2I1X[ 4WD 2021%| 4.5 400.3 700 400
A (UPNNS EV6 Z221X] 2WD 1921X| 5.2 473.8 700 400
7|OtRFSAF EV6 S2{2IX] 4WD 1921%]| 4.9 447.0 700 400
AUPNN EV6 S22IX] 4AWD 192IX| 5.2 352.5 700 400
7|OfRtS A} LIZ(HP) 5.2 375.9 700 400
2l des) ZEO ZEN 4.5 290.8 652 372
ELMN ZOE INTENS ECO 4.5 290.8 652 372
2 L AR ZOE INTENS 4.5 290.8 652 372
BMW I3 120Ah Lux 4.9 226.0 621 354
BMW I3 120Ah SolL+ 4.9 226.0 621 354
BMW BMW [x3 Sport 4.5 331.4 299 170
gt= GM =E 4.9 378.8 700 400
st= GM =EEUV 5.1 372.0 670 382
ARIBTIA Peugeot e-208 Allure 4.3 236.8 527 301
ABIBIT|A Peugeot e-208 GT 4.3 236.8 527 301
AHIECA Peugeot e-2008 SUV Allure 4.1 224.5 497 284
ABIBITA Peugeot e-2008 SUV GT 4.1 224.5 497 284
ARISTA DS Crossback E-tense So Chic 4.1 224.5 497 284
ARIBTA DS Crossback E-tense Grand Chic 4.1 224.5 497 284
= EE 22 3 Performance HPL 4.9 464.0 315 180
Hl&2t S 3 Standard Range Plus RWD HPL 5.8 363.9 310 177
Hl&2t 242 Y Long Range 5.2 491.7 315 180
Hl&2t 23 3 Long Range HPL 5.4 506.0 315 180
HI=x 2|0t EQA250 3.8 278.1 280 160
HIxH2|0f EQA250(MY22) 3.8 288.0 299 170
M2 FEe 0|2M 2WD HeatPump 4.7 293.3 665 380
Ol|C|£0| 0| SMART EV Z 5.6 145.9 586 334
EAY TWIZY 400 400 =AY
2L ALA TWIZY (K1J05-12) 400 400 ALY
AR EHA DANIGO 400 400 =4
KSTY2E2 Oro|E M1 400 400 =AY
M B2 E| CEVO-C 400 400 =AY
ME 22 E| CEVO-C SE 400 400 BT



EV Statistics

0.48 ¢ S8X S5
BHEY SE (B19]: T, %)
= =1 )y AO|
o sl rﬁ?r% 3y zus rﬁﬁ% zus
Mercedes-Benz HZAMEA-#I= F2jot 7,822 33.91% 8,767 -10.8% 8,430 32.96% -7.2%
BMW BMWI=Z 32|ot 6,658 28.86% 6,837 -2.6% 6,113 23.90% 8.9%
Volvo =ux=x 220t 1,332 5.77% 1,300 1.8% 1,263 4.94% 5.5%
Audi ZAHIZIE F2(0f 1,051 4.56% 1,155 -9.0% 1,320 5.16% -20.4%
Porsche Z2y F2lof 918 3.98% 951 -3.5% 978 3.82% -6.1%
Volkswagen ZAHIAIE F2(0f 847 3.67% 1,053 -19.6% 1,080 4.22% -21.6%
MINI BMW1E R2|o} 779 3.38% 1,273 -38.8% 1,051 4.11% -25.9%
Toyota SI2E QEIRIE AL 648 2.81% 526 23.2% 523 2.04% 23.9%
Jeep A”I2tE|A T2|0} 565 2.45% 541 4.4% 1,001 3.91% ~43.6%
Lexus SI2E QBRI R} 478 2.07% 554 -13.7% 826 3.23% -42.1%
Polestar ZAFIQEQE|E F2[0f 460 1.99% 249 84.7% 0 0.00% =
Lincoln =z 3|0t 267 1.16% 167 59.9% 447 1.75% -40.3%
Chevrolet SIZX[QUZA|BAF 260 1.13% 361 -28.0% 737 2.88% -64.7%
Honda sct 3ot 195 0.85% 122 59.8% 235 0.92% -17.0%
Land Rover 0] =2 T2|of 189 0.82% 277 -31.8% 119 0.47% 58.8%
Ford =z 32| 186 0.81% 177 5.1% 902 3.53% ~79.4%
Peugeot A”I2tE|A T2|0} 163 0.71% 290 -43.8% 221 0.86% -26.2%
Cadillac X(24 OFAJOHIA|E X|oi=E 72 0.31% 82 -12.2% 76 0.30% -5.3%
Bentley ZAHIATIE F2(0f 66 0.29% 52 26.9% 36 0.14% 83.3%
Maserati o240 58 0.25% 85 -31.8% 74 0.29% -21.6%
Lamborghini ZAHIATIE F2lof 20 0.09% 30 -33.3% 37 0.14% -45.9%
Jaguar 0] HE2H T2|ot 19 0.08% 12 58.3% 28 0.11% -32.1%
Rolls-Royce BMWI=Z F2|o} 12 0.05% 21 -42.9% 24 0.09% -50.0%
DS AHIZLE|A 2|0} 4 0.02% 14 ~71.4% 0 0.00%
Citroen AI2tE|A T2|0} 1 0.00% 12 -91.7% 57 0.22% -98.2%
| 23,070  100.00% 24,917 -7.4% 25578  100.00% -9.8%
% DS Z2 2021HMX| Citroend| SAI5H0 TABIAOLY, 20225 E BAES 22[50] TS, 5, 20211 DSO| 4| Citroendl] ZEE0| AUS.
Hi7 |2 S5 (B191: T, %)
ENc o
712 528
HRE Hes
~2,000cc 13,765  59.7% 14,623 57.2%  -59%
2,000cc ~ 3,000cc 6,027 261% 8395 32.8% -28.2%
3,000cc ~ 4,000cc 1440  62% 1812  7.1% -205%
4,000cc ~ 263 1.1% 238 09%  105%
Electric 1,575 6.8% 510 2.0% 208.8%
g A 23070 100.0% 25578 100.0% -9.8% I7tE S5 E9L- . %)
2 7t
Hgd S8 (EHQL: T, %) W Heg m Hes
=2 1321 57% 158  62% -16.6%
-_ - - T50] R 2 I =%
@ e m SIS = o 17206 750% 17,921 70.1%  -3.5%
o 2514  109% 3638 142% -30.9% A 9 1,792 7.8% 1263  49% 41.9%
Tk 9879 428% 12537 49.0% -21.2% == 1,065  4.6% 1258  49% -153%
SRS 7917 343% 7,082 27.7%  11.8% oA 168 0.7% 278 1.1% -39.6%
=Zp(70I50/22E 1185  51% 1811  7.1% -346% WEEE 78 03% 111 04% -29.7%
7| 1575  6.8% 510  2.0% 208.8% 93 -3 20399 884% 20,831 81.4% -2.1%
g oA 23,070 100.0% 25578 100.0% -9.8% 3 A 23,070 100.0% 25578 100.0% -9.8%




EV 1281129

Rl F MRS S5 (@5t %)

2022'3 48 2021 =l

NI
Mo xMog Hog Mo
A7

4,225 31.0% 41% 4,609 20.0% 5,509 21.5%
el A 835 6.1% 3,052 32.4% 3,887 16.8% 4,128 16.1%
N 2 3,080 22.6% 539 5.7% 3,619 15.7% 4,110 16.1%
g2 M 780 5.7% 2,293 24.3% 3,073 13.3% 3,248 12.7%
o 7 632 4.6% 1,111 11.8% 1,743 7.6% 1,788 7.0%
4 9 562 4.1% 1,092 11.6% 1,654 7.2% 1,690 6.6%
4 = 478 3.5% 49 0.5% 527 2.3% 570 2.2%
L 393 2.9% 129 1.4% 522 2.3% 538 2.1%
o g 354 2.6% 159 1.7% 513 2.2% 503 2.0%
5 d 427 3.1% 50 0.5% 477 21% 603 2.4%
4 F 416 3.0% 53 0.6% 469 2.0% 531 2.1%
Hoo=F 127 0.9% 302 3.2% 429 1.9% 557 2.2%
4 ¥ SIS 2.3% 109 1.2% 428 1.9% 426 1.7%
5 = 342 2.5% 49 0.5% 391 1.7% 440 1.7%
o = 347 2.5% 34 0.4% 381 1.7% 440 1.7%
2 & 198 1.5% 16 0.2% 214 0.9% 299 1.2%
N B 130 1.0% 4 0.0% 134 0.6% 198 0.8%
A 13,645 100.0% 9,425 100.0% 23,070 100.0% 25,578 100.0%
X PR SAE A S5 Al ARF ot Bl (F83IAE S8t 2|2, HE A HFe| T § Z3)el A= Hel(Business)FFL 2 T HH, &5 712l &
9|2 SEE= 02 7iQl(Private) =2 FF5t0] AR
HIAEMZITHHH) (ERT)
20224 43 20224 &=X
= ¢ = ¢
=i s =
1 Mercedes-Benz E 350 4MATIC 1,636 1 Mercedes-Benz E 250 4,060
2 BMW 520 1,237 2 Mercedes-Benz E 350 4MATIC 3,739
3 Mercedes-Benz C 300 815 3 BMW 520 3,678
4 Mercedes-Benz E 250 677 4 Mercedes-Benz S 400 d 4MATIC 1,627
5 BMW 530e 529 5 Lexus ES300h 1,604
6 Polestar Polestar 2 460 6 BMW 530e 1,602
7 BMW 320 389 7 BMW 320 1,510
Mercedes—Benz C 200 4MATIC 388 8 BMW 530 1,475
9 Lexus ES300h 383 9 Mercedes-Benz E 220 d AMATIC 1,257
10 BMW X32.0 380 10 Chevrolet Colorado 1,246
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