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RUSSIA-UKRAINE WAR
Brent crude oll prices

The price of oil soared to nearly $140 a barrel, its highest price since 2008, after reports
that Western countries were discussing a possible embargo on crude supplies from
Russia, the world's second largest exporter.
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S2HO|X[EX} 72 :2019-2035

Further Acceleration*

Historical [l Decarbonization Technologies' Power Renewables? ] Power Conventional® [l Gas [ Qil
Global investments in the energy sector CAGR
Billion $—through cycle perspective average over three-year window , 2021-35
|
|
+4% p.a. !

1,150

1100

2012 15

=X : Global Energy Perspective 2022, McKinsey
z

2t Further AccelerationA|Lt2| 2= CT(Current Trajectory, 20504 2.4°C), AC(Achieved Commitments, 2050 1.7°C)2| Combination



A total of US $2 billion was invested globally in sustainability-themed start-ups
Capital invested in sustainability-linked startups, 2018—-21

1,262

B Europe
B North America
B Asia

524

29 130
73 50
2018 2019 2020 201
# of Deals 157 184 294 263
Average 05 0.7 2.3 4.8
deal size
US $ million

b

ZX : Seizing green business growth for Asia’s energy players, McKinsey, 2022
ZtZ= 1 sustainability-themed start-ups = sustainable energy and low-carbon solutions
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David is 11 years old.
He weighs 60 pounds.
He is 4 feet, 6 inches tall.

He has brown hair.

His love s real.

But he 1s not.

ARTIFICIAL INTELLIGENCE
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What is happening?
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Critical Infrastructure Interdependencies

Fuels, Lubricants

Fuel Transport and Shipping

Power for Pumping Stations,
Storage, and Control Systems

SCADA Communications

Fuel for Generators

Shipping

i Communications
and IT

Fuels, Lubricants

SCADA Communications >

Pawer for Pumping, Signaling,
and Switching

Fuel Transport and Shipping

Transportation

SCADA #
Communications Fuel for Generators
n Electricity ;

£ c5 S
= £ 8 =
% .§ E Power for '-:; =
K= 2o Pump/Lift =l
= [ — . . — =
g 5 % S  Stations and * Water for Cooling 285
5 “.n_: E‘ =i Control e Emissions Reductions 2 E—;

@ 8 <) =

£s2 Systems O ®

Water * Water for Cooling
® Emissions Reductions

SCADA Communications

SCADA Communications

Shipping

Heat

Key critical infrastructure interdependencies represent the core underlying framework that supports the American economy and society. The financial
services sector (not pictured) is also a critical infrastructure with interdependencies across other major sectors supporting the U.S. economy.

Acronyms: supervisory control and data acquisition (SCADA).

Quadrennial Energy Review(DOE, Jan.2017)
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Lifestyle and Habits Environmental perceptions

Social norms about

Identity and the environment

Personality

Spatial
Perceptions of Internal External dimensions
responsibility
and control | Factors
Social
processes
Economics

Socio-demographics
Consumption context
or situational factors

Mass media

*&X : Climate-Energy Conference, ENCORED(2017)



Decentralization & Privacy + Personal Behavior
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StartUs Discover 5 Top Blockchain

insights
Startups impacting Energy Utilities
805 ImpactPPA '@ POWERCHAIN X g}I’!ME /% Besc

STARTUPS ANALYZED

ICELAND
CANADA
\‘;7_‘;: 3]
UKRAINE
1 ‘ () ROMANIA MONGOLIA
UNITED A .
. O STATES PORTU?"" GREECE  TURKEY
TUNISIA ,SYRIA CHINA
O MOROCCO .
LBYA EGYPT SAUD -
ARAZIA
MEXICO INDIA
MAURITANIA OMAN
NIGER '® MYANMAR
MALI YEMEN C
SUATRMALA SENEGAL CHAD " gypay, (N o
GUINEA NIGERIA ETHIOPIA ¢
g SRI LANKA
GUYANA LIBERIA CAMEROON
ppMocraTIC KENYA
ECUADOR
{EPUBLIC OF PAPUA NEW
PERD THE CONGO » GUINEA
. ANGOLA
BOLIVIA
MADAGASCAR
AMIRA : AUSTRALIA

PARAGUAY

This Global Startup Heat Map illustrates geographical distribution of 805 analyzed as well as 5 selected startups. Data from September 2021.

EX : Startus Insights, 2021

O Peer-to-Peer (P2P) Energy
Trading

O Charging Electric Vehicles (EVs)
o Carbon Trading Attrubution
O Energy Cryptocurrency

O Internet of Things (loT) &
Smart Grids Cryptocurrency
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The goal of Breakthrough Energy

“Everyone on the planet can enjoy a good standard of living, including basic electricity, healthy food,
comfortable buildings, and convenient transportation, without contributing to climate change.”

(Bill Gates, Founder)
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