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Hyundai X BTS

Hyundai Motor has teamed up with BTS to spread positive energy together.

Hyundai NEXO, the world's first dedicated fuel cell electric SUV model with zero carbon emissions,
even purifies the air by removing 99,9% of microparticles,

This is our commitment to bring people a truly meaningful time.

To find out more about Hyundai x BTS campaign, visit our global website.

www, hyundai.com/worldwide
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EV Global Trend

The Green Revolution of Battery Production
Fully Powered by Quebec

Québec is all set to become the North American leader in the manufacture and assembly of lithium-
ion batteries. An economic powerhouse in its own right in Canada, Québec is strategically located to
tap the U.S. market and its enormous potential for electric transportation.

Why invest in battery
manufacturing in Québec?

A strategic location within the
North American EV market,
with efficient intermodal
transportation services

da)
|> _(:;u

[@1 Numerous free trade
agreements facilitating trade
between battery manufacturers
and OEMs

Proximity to “Auto Alley” rail
links and ~65% of North
America’s cell manufacturing
capacity

N7/ Lowest electricity rates in
V' North America and most

reliable grid, powered by 99%
renewable energy

""" |5 Abundant natural resources
essential for battery
production: Lithium, graphite,
titanium, phosphate, cobalt, etc.

(%) A sustainable ecosystem with

(b¢0 aclean and traceable supply
chain, an ethical source of
mineral resources, efc.

@ World class innovation hub,
with 40+ research

organizations, such as Hydro-

Québec's Center of Excellence

Strong government support
and many attractive tax credits
and incentives

ﬂ, Nearly 30% cost advantage on
L. salaries for battery
manufacturing employers

The province is primed to make a sizeable investment to develop a battery
industry and accelerate the transition to electrified transportation. Moreover,
the economically dynamic Canadian province is poised to resolve several key
issues currently facing the industry, including accessing responsibly-sourced
raw materials, reducing the environmental impact of battery production, and

ensuring a stable and secure supply of key battery materials and components.

Competitive edge

While the production means of battery are commonly scattered across regions
and borders, Québec is the only place that has what it takes to successfully roll
out a true ecosystem—from ore extraction to battery production and recycling,
and the province already acting as an intermodal transport hub for goods
destined to the North American and international markets.

gl ) % ) e

Exploration V4 Mining /{' Processing




Critical and strategic minerals:
All key mineral resources for battery

manufacturing can be mined locally
The province has huge mining potential, boasting

significant reserves of key mineral resources such as
lithium, nickel, cobalt, graphite, and silicon—all of which
are essential for manufacturing batteries. These ore-
bearing minerals can be extracted and processed locally

and ethically.
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}\1)\ Maps of the presence of mineral resources
ST and exploitation
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deposits and
producers
4™ aluminum

producer
(Québec)

5" nickel
producer
(Canada)

8" cobait

producer
(Canada)

3% lithium |17
deposit (Québec- |
Nemaska) ~

Average electricity rates—Large power customers®,

¢/kWh (before taxes), CA$
Selected metropolitan areas in Canada and the U.S., April 2020

Québec**
Chicago
Toronto
Seattle

New York

San Francisco

Boston

5 .20

7.90
11.23
12.04
12.60
VETT
21.15

Clean, low-cost renewable energy:
Leveraging Québec’s low-cost hydropower

to meet OEMs’ net zero carbon targets
Hydropower provides green, renewable energy with a
small environmental footprint and available for large-
power customers at the lowest and most stable rates in
North America. Basically, Québec can produce the cleanest
battery in North America.

* According to Hydro-Québec’s estimate based on 3,060,000 kWh

of usage, 5,000 kW of power and a 85% load factor.
** The electricity rate is the same for all of Québec; there is no
rate variation based on region or municipality.

Source: Hydro-Québec, “Comparison of Electricity Prices in

Major North American Cities-Rates in effect April 1, 2020".

Equipment manufacturers within easy reach

Québec is close to major automakers that are investing
more and more in EVs. In the past year, Ford, General
Motors and Stellantis each injected $1 billion in the
manufacture of green vehicles. Add to that over 700 auto
parts manufacturers, and all is set. More than 2 million

vehicles are manufactured in Canada every year.

Low operating and labor costs in a North
American context

In addition to offering the most competitive electricity rates
and one of the lowest office space rental costs in North
America, Québec offers an advantageous tax treatment
to businesses. Salaries for employees working in the
battery sector are on average 30% less expensive than in
other leading North American battery development and
production cities.

Top-notch R&D capabilities

With leading researchers, a portfolio of more than 850
patents, and world-class universities that feed the pipeline
with highly skilled talent, Québec is a battery R&D force to
be reckoned with. These capabilities are also exemplified
by the over 60 companies operating in the smart electric
transportation industry and providing manufacturing
expertise. They include big players like The Lion Electric
Co. —North America’s leading electric school bus supplier,
Novabus, AddEnergie, and BRP.

Research is also bolstered by the work of Québec'’s public

utility company, Hydro-Québec, and its research institute
(IREQ). The institute and its Center of Excellence are
devoted to battery materials and advanced lithium-ion
batteries and solid-state batteries. Its know-how,
impressive intellectual property portfolio and leading-edge
facilities draw interest from around the world and make
it an essential partner for major industry players involved
in the development of tomorrow's battery materials and

technologies.

More information on IREQ at
hydroquebec.com/innovation/en/
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Québec’s Battery Innovation Industry Leaders

Among the successful companies operating in the smart electric transportation industry, the
following eight have been recognized for their success both at home and internationally, and for
their potential for growth and expansion.

Blue Solutions has been committed to the R&D of solid-state Lithium-
Metal Polymer(LMP®) battery technology for over 30 years. Blue Solutions
develops and produces batteries using its innovative technology for the
transportation and electricity storage sectors. When compared to the traditional Li-ion technology, their all-solid-state
batteries have a series of benefits and comparative advantages. https://www.blue-solutions.com

Laserax works with the world's leading manufacturers to implement automated laser

marking and cleaning solutions, provide turnkey machines and OEM systems. Laser I_ASE RA_X

technology is a pillar in the lithium-ion batteries transition, improving the industry’s cost-

effectiveness, production cycle times, and battery performance. https://www.laserax.com/

The Lion Electric Co. is an innovative manufacturer of zero-emission vehicles. We think, design and
manufacture all-electric school buses, midi/minibus for special needs or urban transit as well as urban
trucks. Lion positions itself as a leading OEM in transportation electrification in North America. We
design, manufacture and assemble all components of our vehicles: chassis, battery packs, cabin and
powertrain. https://thelionelectric.com/en

The Lithion Recycling solution recovers 95% of lithium-ion battery components and @ i Y

regenerates high-purity materials that can be used to manufacture new rechargeable .:..~ th h I 0 n
batteries. Patent-pending hydrometallurgy-based process makes recycling efficient and ® Kz ion Datiery, cecycing
cost-effective and enables recycling for all chemistries of lithium-ion batteries. https://www.lithionrecycling.com/

Nova BU S Nova Bus is part of the Volvo Buses, one of the world’s largest motorcoach

and transit bus manufacturing group. Nova Bus is a leading North American
provider of sustainable transit solutions, including environmentally-friendly
buses, high-capacity vehicles and integrated intelligent transportation systems. https://novabus.com/

bring life to your city

Taiga is a Canadian company reinventing the powersports industry with breakthrough

electric off-road vehicles that transform the way people access the outdoors and leading TA I E A
the electrification of off-road powersport vehicles. They pioneer trail breaking powertrain

technologies from a clean sheet capable of delivering unyielding performance across https://taigamotors.ca/
snow, water, and dirt trails.

N . Exprolink is the leading North American manufacturer of purpose-built vacuum compact

M expr0||nk swiepers and litter cogllectors with a product range speci?icaplly designed to meet ufban

s1 vaacg road applications. It is the first(and only) North American company to manufacture smaller
size all electric vehicles that can be used for urban cleaning needs.

https://madvac.com/

AddEnergie is a leading North American charging network operator for electric vehicles :

and a major provider of smart charging software and equipment. AddEnergie offers %’ A"!"IENERGIE
charging solutions optimized for any situation, all while maximizing the benefits for the . o
owners of charging stations, no matter their situation, and simplifying the use of charging https://addenergie.com/
services by electric vehicles drivers.



A disruption-free supply chain
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In addition, several economic agreements facilitate trade between Québec and battery and equipment manufacturers in

North America, Europe and Asia, including the Canada-Korea Free Trade Agreement(CKFTA). These trade agreements with

over 50 countries also grant access to a market of 1.5 billion consumers. Ultimately, this ensures the security of the supply

chain.

Québec is strategically located in the
North American battery and electric
vehicle value chain. Approximately 80% of
the demand for batteries is found within

a radius of about 1,500 km from Québec Panasonic

35GWh

production sites.

Numerous roads and rail links, along with
several deep-water ports with the shortest
route from Europe to North America,
guarantee a reliable supply, which proves

T
10 G _T T

=

,,
OF,

to be of increased importance in a post-
COVID world. Plus, Québec is a step
ahead when it comes to adopting EVs.
According to recent data from the Québec
Electric Vehicle Association, the province
accounts for almost half of the country’s
plug-in vehicles. Québec also has the
largest network of EV charging stations in 2019 and 2021.

the country.

T e

XALT # Enery

BKOREPOWER
12 GWhH

LG Chem

North American battery cell manufacturing landscape

Company announcements, 2019-2021
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25 GWh*
70 GWh by 2024
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By

43 GWN (Tennesses)
B8 GWN (Mantucky)

Source: Québec Government Market Study, "B[oomberg Electric Vehicle Outlook”,

Big government investments, big advantages,
big opportunities

The Government of Québec is committed to developing
the EV industry to meet its climate targets. Along with
California, Québec makes its mark as a North American
leader in the electrification of transport. To make sure
the province stays on track, major investments in both
the public and private sector are planned and could reach
$7 billion within 10 years. Investissement Québec, the
investment arm of the provincial government, plays a key
role in the province's strategy to develop the industry by

providing financing, strategic and technological support.

For further information, contact: Chungyoll Yoo

Director of Trade Affairs.

Québec Government, Seoul, Korea.

The investment agency supports the growth of businesses
that are already established in Québec and welcomes
international manufacturers of battery assembly
components by helping them locate to the province.
Considering that every step of the process can be carried
out in Québec, from exploration to mining, processing
and, ultimately, recycling, the province is best positioned
to produce batteries with a small environmental footprint

while creating a stable and secure global supply chain.

Tel : 82-2-3703-7700
Mobile: 010-3205-2383
Email: chungyoll.yooldmri.gouv.qc.ca.

Additional information on green battery production in Québec can be found at https://battery.investquebec.com/
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Regenerative Grid Simulator

Bidirectional DC Power Supply 61800 Series

62000D Series 9kVA / 12kVA / 15kVA
6kW / 12kW / 18kW

30kVA / 45kVA / 60kVA

= =G -
= e T e °) —
= & 45kVA
ooooo & Auto Range Battery Un '.":E.I .
Rg .Load Output pre<testing Simulator AClp{ ' . :
HighPower Wild Voltage Parallel Regenerative Universal
Density Output Capacity Capal blty AC Input
Battery Cell PCBA ATS Regenerative Battery  Battery Pack OBC & DC-DC  EV AC/DC Charging
Charge & Discharge BMS Pack Test Systems EOL ATS Converter ATS compatibility ATS

Test System
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IEA Special Report

“Emissions from electricity need to decline by
95% by 2030 to meet our Net Zero Emissions
by 2050 Scenario, but in the absence of
major policy action from governments, those
emissions are set to remain around the
same level for the next three years.”

Fatih Birol

|EA Executive Director

Surging electricity demand is
putting power systems under
strain around the world.

Rapid increase in demand
in 2021 pushes power
prices and emissions to
record levels, with serious
implications for consumers,
economies and clean energy

transitions
Global electricity demand surged in

2021, creating strains in major mar-—
kets, pushing prices to unprecedented
levels and driving the power sector’s
emissions to a record high. Electricity is
central to modern life and clean elec—
tricity is pivotal to energy transitions,
but in the absence of faster structural
change in the sector, rising demand
over the next three years could result
in additional market volatility and con—
tinued high emissions, according an
IEA report released today.

Driven by the rapid economic rebound,

and more extreme weather conditions
than in 2020, including a colder than
average winter, last year's 6% rise
in global electricity demand was the
largest in percentage terms since 2010
when the world was recovering from
the global financial crisis. In absolute
terms, last year’s increase of over 1
500 terawatt—hours was the largest
ever, according to the January 2022
edition of the IEA’s semi—-annual Elec-
tricity Market Report.

The steep increase in demand out-
stripped the ability of sources of elec—
tricity supply to keep pace in some
major markets, with shortages of natu—
ral gas and coal leading to volatile pric—
es, demand destruction and negative
effects on power generators, retailers
and end users, notably in China, Europe
and India. Around half of last year’s
global growth in electricity demand
took place in China, where demand
grew by an estimated 10%. China

and India suffered from power cuts at



certain points in the second half of the year be-
cause of coal shortages.

“Sharp spikes in electricity prices in recent
times have been causing hardship for many
households and businesses around the world
and risk becoming a driver of social and political
tensions,” said IEA Executive Director Fatih Bi-
rol. “Policy makers should be taking action now
to soften the impacts on the most vulnerable
and to address the underlying causes. Higher
investment in low—-carbon energy technologies
including renewables, energy efficiency and nu-
clear power — alongside an expansion of robust
and smart electricity grids — can help us get out
of today’s difficulties.”

The IEA’s price index for major wholesale elec-
tricity markets almost doubled compared with
2020 and was up 64% from the 2016-2020
average. In Europe, average wholesale elec—
tricity prices in the fourth quarter of 2021 were
more than four times their 2015-2020 average.
Besides Europe, there were also sharp price
increases in Japan and India, while they were
more moderate in the United States where gas
supplies were less perturbed.

Electricity produced from renewable sources
grew by 6% in 2021, but it was not enough to
keep up with galloping demand. Coal-fired gen-
eration grew by 9%, serving more than half of
the increase in demand and reaching a new all-
time peak as high natural gas prices led to gas-

to—coal switching. Gas—fired generation grew
by 2%, while nuclear increased by 3.5%, almost
reaching its 2019 levels. In total, carbon dioxide
(CO2) emissions from power generation rose
by 7%, also reaching a record high, after having
declined the two previous years.

“Emissions from electricity need to decline by
55% by 2030 to meet our Net Zero Emissions
by 2050 Scenario, but in the absence of major
policy action from governments, those emis-
sions are set to remain around the same level
for the next three years,” said Dr Birol. “Not only
does this highlight how far off track we cur-
rently are from a pathway to net zero emissions
by 2050, but it also underscores the massive
changes needed for the electricity sector to
fulfil its critical role in decarbonising the broader
energy system.”

For 2022-2024, the report anticipates electricity
demand growing 2.7% a year on average, al—-
though the Covid-19 pandemic and high energy
prices bring some uncertainty to this outlook.
Renewables are set to grow by 8% per year on
average, serving more than 90% of net demand
growth during this period. We expect nucle-
ar—based generation to grow by 1% annually
during the same period.

As a consequence of slowing electricity de-
mand growth and significant renewables addi—
tions, fossil fuel-based generation is expected
to stagnate in the coming years, with coal—-fired
generation falling slightly as phase-outs and
declining competitiveness in the United States
and Europe are balanced by growth in markets
like China and India. Gas-fired generation is
seen growing by around 1% a year.
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climate
change

Combating climate change and its
impacts

Our planet is fragile. Over the past 150
years, the earth’s average temperature
has increased steadily, because of climate
change. Human activity such as the burning
of fossil fuels, which generates greenhouse
gas(GHG) emissions, has accelerated the
rise in temperature levels. Rain and snow
fall patterns have been altered, generating
more severe and unpredictable weather
phenomena.

Humans must reduce GHGs, global waste
and the use of water to preserve the planet
for future generations. The United Nations 17
Sustainable Development Goals(SDGs) are at
the core of its blueprint for building a better
world by 2030.

IEC Standards and Conformity
Assessment Systems mitigate
climate change

Extreme weather episodes have a disastrous
effect on the electricity grid, resulting in
recurring power failures, which affects the
lives of millions of people. Blackouts impact
homes and businesses as well as essential
services and infrastructure such as hospitals,
water management and transport. They shut
down economies, which has a knockon effect
on entire populations. Ensuring the electricity

grid can withstand such episodes is therefore

a must for governments throughout the
world.

The IEC offers a global institutional
framework that allows for the cooperation of
many thousand experts from more than 170
countries. They share their know—-how and
expertise to build the technical foundation
that allows governments to implement
their climate policies and manufacturers
to build consistently safe, sustainable and
interoperable products and systems, chief
amongst which are resilient electricity grids.
|IEC International Standards contain proven
metrics, processes and methodologies that
are used to build safe, resilient, sustainable,
interoperable and energy efficient electronic
and electrical devices and systems. The IEC
Conformity Assessment(CA) Systems use
these standards to test, verify, and certify
that manufacturers’ promises are kept.
Together, they make it easier for utilities to
build and maintain resilient electrical grids
which can better withstand extreme weather
events. Their work helps governments to
ensure continuous services such as lighting,
water sanitation, food processing, medical
services or transportation during storms,
forest fires and floods.

They also facilitate the construction and use
of renewable energy systems and promote
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the use of energy efficient processes and technologies,

which in turn help reduce GHG emissions. They pave
the way for greener modes of transport, prepare the
stage for the circular economy and lay the ground for
new environment preserving technologies in various
industries, such as healthcare, consumer electronics or
transport.

SDG 13 outlines urgent action to combat climate
change and its impacts. Alongside other organizations,
|EC is contributing to this global effort, through
consensus—based International Standards and CA

systems.

One of the ways of making the electricity network
more resilient is by building microgrids. The
conventional power grid comprises a centralized power
generation plant and a transmission and distribution
network that delivers electricity in a single direction
from the power station to the end-user.

This model is increasingly complemented by
decentralized energy resources(DERs) which are
situated close to the end-user. DERs include
renewable energy installations such as rooftop solar,
small wind turbines or small hydro.

Combined with a battery or a generator, they can
form a microgrid or a minigrid. Japan is regularly
exposed to extreme weather situations as well as
frequent earthquakes. Even before the Fukushima
nuclear disaster, the country had invested in microgrid
technology which enabled it to better face the huge

challenges caused by the earthquake and resulting
tsunami.

The Japanese city of Sendai used its microgrid
to maintain essential services such as electricity,
telecommunications and water to hospitals, retirement
homes and other structures, immediately after the
2011 earthquake. Since IEC | IEC and climate change 3
the gas network in the city remained intact, gas engine
generators were able to function as the main power
supply to the microgrid.

The IEC Systems Committee on smart energy
(SyC Smart energy) was established to coordinate
the work of several IEC technical committees and
subcommittees which issue standards relating to
the digitization, automation and modernization of the
electric grid, including the integration of grid edge
devices and systems, such as microgrids.

These include IEC TC 57 which publishes key
standards for smart grids such as the IEC 61850 series
and IEC TC 8which prepares standards for electricity
supply systems; one of its subcommittees, SC 8B,
publishes IEC 62898-2, which provides guidelines for
the operation of microgrids.

The emphasis is very much on avoiding the duplication
of standards and identifying gaps where new standards
are needed, as well as generally fostering a culture of
regular exchange of information between the different
committees.

The aim of SDG 7 is to ensure access to affordable,
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reliable, and sustainable energy for all by 2030. Energy,
and especially electricity, is the golden thread that
ensures economic development and enables all other
SDGs. Most climate experts agree that switching from
fossil fuels to renewable energy and electrification on
a massive scale is likely the most important way of
combating climate change. Electricity is clean at the
point of use and can be generated pollution—free from
solar, wind, hydro, marine and geothermal energy
sources. Moreover, off—grid renewable energy is key in
helping people in developing countries gain access to
electricity when grid connection is impossible due to
distance or cost.

The IEC plays a major role in ensuring that the
generation, transmission and use of renewable
energy is safe and efficient. IEC Standards provide the
methodologies and processes for the construction of
hydro, wind, photovoltaic(PV) or geothermal facilities
right down to the individual solar panel or wind turbine.
Several I[EC TCs are involved in developing international
standards relating to these various renewable sources
of energy. The standards help small and large-scale
renewable

energy systems to operate safely and efficiently, on—
grid or off—grid. They also facilitate the integration of
renewable energy systems in conventional power
grids. To find out more about IEC Standards and
renewable energy systems, read go.iec.ch/re.

Off-grid electricity from renewable energy sources,
such as solar, wind or hydro, also help populations
to reduce usage of polluting diesel generators and
potentially harmful kerosene lamps. Solutions range
from pico-solar lanterns, which enable people to
keep businesses open in the evenings and children
to do their homework after dark, to larger installations
which help provide whole communities with lighting,
access to refrigeration for food preservation and water
for drinking or field irrigation. Energy access thereby
contributes to achieving several other SDGs, notably
SDG 1, which is to end poverty and SDG 2, which is
to end hunger, achieve food security and improved

nutrition as well as promote a sustainable agriculture.
IEC TC 82 develops international PV standards for the
conversion of solar energy into electrical energy. It
issues a series of technical specifications which make
recommendations for small renewable hybrid systems
for rural electrification.

The |IEC 62257 series has been developed through the
joint programme Lighting Africa, involving both public
and private organizations as well as academia under
the aegis of thelnternational Finance Corporation and
the World Bank.

It combines quality standards with conformity
assessment protocols which provide assurance that
products are reliable and safe. IEC TS 62257-9-5
specifies test methods that are used for evaluating the
quality and performance of off—grid solar products for
solar modules up to 350 Watts.

The programme began with pilot activities in Kenya
and Ghana. In 2013, the Lighting Asia programme
was launched. Since then, it has expanded and is now
implemented as Lighting Global across Africa, Asia, the

South Pacific Islands and Latin America.

IECRE(IEC System for Certification to Standards
Relating to Equipment for Use in Renewable Energy
Applications) is specifically designed to address
certification issues relating to renewable energy
systems. The scheme applies to solar, wind and
marine energy facilities.

For instance, IECRE offers certification of the entire
lifecycle of a PV power plant, from initial design aspects
to annual inspections and ultimate asset transfer. It
uses |EC International Standards which cover many
critical design, quality, safety and performance
aspects. Another CA System, IECEE(IEC System of
Conformity Assessment Schemes for Electrotechnical
Equipment and Components), provides testing and
certification to demonstrate proof of compliance
with |[EC International Standards, including for the
components of photovoltaics.



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.

|[EC 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

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

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

|EC 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
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members and affiliates

technical committees

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

international standards published

global conformity assessment systems

conformity assessment certificates
issued

years of expertise
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Please visit the IEC 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 441229190211
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 +254 20367 3000 / +254 20 375 2244
M +254 73389 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 +6563775173
Fax +65 6278 7573
dch@iec.ch

Latin America

IEC-LARC - Latin America

Regional Centre

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

Séo 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

c¢/o IEC — International Electrotechnical
Commission

3 rue de Varembe

PO Box 131

CH-1211 Geneva 20

Switzerland

T+41 22919 0211
secretariat@iecee.org
secretariat@iecre.org
Www.iecee.org
Www.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.iecg.org
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EV Global Issue

Corporate Clean Energy Buying Tops 30GW
Mark in Record Year

Corporations purchased 31.1 gigawatts of clean power through long—term contracts,
largely driven by activity in the U.S. and from large technology companies

About BloombergNEF
BloombergNEF(BNEF) is a strategic
research provider covering global
commodity markets and the
disruptive technologies driving the
transition to a low—carbon economy.
Our expert coverage assesses
pathways for the power, transport,
industry, buildings and agriculture
sectors to adapt to the energy
transition. We help commodity
trading, corporate strategy, finance
and policy professionals navigate
change and generate opportunities.

Bloomberg

NEW ENERGY FINANCE

Corporations bought a record 31.1 gigawatts of clean energy through
power purchase agreements, or PPAs, in 2021, up nearly 24% from
the previous year’s record of 25.1GW according to research firm
BloombergNEF(BNEF). Over two thirds of this purchasing(65%) oc—
curred in the U.S. However, also underpinning the strong growth is a
surge in activity from the largest technology companies, who collec—
tively signed over half of the deals.

Clean energy contracts were publicly announced by more than 137
corporations in 32 different countries in 2021, according to BNEF's
1H 2022 Corporate Energy Market Outlook. Total signed volumes
were equivalent to more than 10% of all the renewable energy ca-
pacity added globally last year, showing the impact corporate sus-
tainability pledges are having on clean energy build.

Kyle Harrison, Head of Sustainability Research at BNEF, commented:
‘It is no longer a matter of whether corporate clean energy procure-
ment will grow each vear, it's a matter of how much. More corpo—
rations are making new sustainability commitments, costs for re-
newables are plummeting and regulators around the world are slowly
coming around to the fact that clean energy might be a silver bullet in
the decarbonization of the private sector.”

The Americas accounted for two thirds of the activity, with 20.3



Figure 1: Global corporate PPA volumes, 2010-2021
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Mexico and sleeved PPAs in Australia are excluded. Capacity is in MW DC.

gigawatts of PPAs announced, led by the U.S., at 17GW.
The virtual PPA, which functions in a similar way to a finan—
cial hedge, continues to dominate the U.S. market, with
12GW of deals, but green tariffs with regulated utilities also
experienced a record year, at 3.2GW. Europe saw a re-
cord 8.7GW of deals announced, with big years from Spain
and the Nordics. Across Asia, just 2GW of PPAs were an-
nounced, but there were a number of other developments.
For example, legislation for a corporate PPA model in South
Korea was introduced in October 2021, while both China and
Japan both saw record clean energy certificate issuances.
Technology companies once again were the largest corpo—
rate clean energy buyers in 2021. For the second year in a
row, Amazon was the biggest buyer globally, announcing 44
offsite PPAs in nine countries, totalling 6.2GW. This brings
its total clean energy PPA capacity to 13.9GW, making its
clean energy portfolio the 12th largest globally among all
types of companies, just ahead of EDF. Microsoft and Meta
have the next largest among corporations, at 8.9GW and
8GW, respectively. Previously, Google held the corporate
clean energy crown, but has turned its attention more to
sourcing 24/7 carbon—free power through methods outside
of PPAs.

Helen Dewhurst, Senior Associate at BNEF, commented:
“The clean energy portfolios of big tech companies now
rival those of the world’s biggest utilities. Big tech faces
mounting pressure from investors to decarbonize and this
is reflected in the steep increase in clean energy volumes
purchased. The PPAs inked in previous years pale in com—
parison to the portfolios announced in 2021.”

On the other side of the equation, AES sold more clean en-

ergy to corporations than any other developer globally, at just
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Figure 2: Top corporate buyers of clean energy in 2021

MW
Amazon 4824

Microsoft umn
Meta 1980 222
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Source: BloombergNEF. Note: Onsite PPAs excluded. Data is based on publicly available information.
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under 3GW, based on publicly available data. Two thirds of
this took place in the U.S., but the AES portfolio of deals also
extended to Brazil, Panama and Chile. Engie signed more
than 2.1GW of PPAs, including a 350MW PPA with Amazon
for the Dundee Offshore Wind Farm in the U.K. One of the
secrets of success for both companies is that they have the
backing of a large utility to support their development arms.
This led to Orsted(1.3GW), Vattenfall(0.8GW) and NextEra
(0.7GW), all utilities, also having big years in 2021. These
companies sell clean energy to corporations through mech-
anisms other than PPAs as well.

Corporate sustainability commitments are still a driving force
behind the record-breaking clean energy purchases. Some
67 companies set an RE100 target in 2021, pledging to
offset 100% of their electricity demand with clean energy,
bringing the campaign to 355 members across 25 countries.
These companies collectively consume 363TWh of electrici—
ty annually based on their latest filings — exceeding the U.K.'s
entire power generation for the same year.

BNEF estimates that these 355 RE100 companies will need
to purchase an additional 246TWh of clean electricity in
2030 to meet their targets. This is lower than its previous
forecast — largely due to the activity from incumbent RE100
members, who purchased a record 21TWh of clean electric-
ity through PPAs in the second half of 2021 alone. Should
this shortfall be met with offsite PPAs, it would catalyze an
additional 94GW of new solar and wind build globally. This
is on top of the 47GW of PPAs already signed by RE100
members.

BNEF updates its data on corporate procurement each
month and publishes a market outlook on corporate energy
strategy bi—annually.
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