We are not on track to meet
the Paris Agreement'’s
objectives. What should

we do?

World Energy Markets
Observatory 2024 | 26th Edition
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Region Card

Europe

Region: European Union in 2023 (EU27 states)

449 Million &80

POPULATION

$25.5 Trillion

GDP

Energy

2023 total energy consumption: 1651 Mtoe

Primary energy consumption declined for the 2nd yearin a
row in EU: -4.2%

Natural gas
Total gas production: 204.3 bcm

Total gas consumption: 463.4 bcm

MARKET
DATA

Environment

European Union (EU) saw a decrease in carbon dioxide (CO2)
emissions from energy, which was about 2.5 billion metric
tonsin 2023.

In Q4 2023, EU economy greenhouse gas emissions were
estimated at 897 million tonnes of COz-equivalents (CO2-eq),
a 4.0% decrease compared with the same quarter of 2022
(935 million tonnes of CO2-eq).

Renewable energy

EU Total Electricity production in 2023: 3805 TWh
Share of wind in electricity generation: 16%
Share of solar in electricity generation: 8%

Share of hydro in electricity generation: 17%
2023 added Wind capacity: 15.3 GW

2023 added Solar capacity: 54.7 GW

>

4

WEMO 2024

<




Electricity production
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Network

In 2023, Europe’s investment in power grids reached € 55
Bn, with a greater share of spend on digitalization and
upgrading high-voltage transmission networks.

On 28 November 2023, the EU Commission launched a
Grid Action Plan, to modernise Europe’s electricity grid
and prepare for the renewables-based electrification of
the energy system.

The Commission estimates that €584 Bn in investments are
necessary for the electricity grids in this decade

Electric vehicles (EVs)

« According to IEA, new electric car registrations reached
nearly 3.2 million in Europe, in 2023, increasing by almost
20% relative to 2022, but slowing down in some countries
in 2024.

e There has been anincrease in the sales share of European
countries, led by Norway at 95%, Sweden at 60%, the
Netherlands at 30%, France at 25%. While the sales share
for electric cars fell from 30% in 2022 to 25% in 2023.

e Europe is one of the biggest markets after China, where
the electric light commercial vehicles (LCV) market leapt
by 60% to reach almost 150,000.

* InEurope, electrictruck salesincreased almost threefold in
2023 to reach more than 10,000 (>1.5% sales share).

Energy players

Power: Centrica, CEZ, E.ON, EDF, EDP, Enel, ENBW, ENGIE,
Fortum, Iberdrola, Naturgy, @rsted, RWE, SSE, Uniper, Vattenfall

Oil and gas: BP, Eni, Equinor, Repsol, Shell, TotalEnergies

Regional highlights

In 2023, wind & solar combined accounted for 24% of all
electricity productionin EU; the investment in renewables
generation totalled about €110 Bn, an increase of more
than 6% from the previous year.

In February 2024, the European Investment Bank (EIB)
approved €1.6 Bn for new energy investment to scale
up renewable energy generation and strengthening
electricity distribution networks to enable increased use
of renewable energy.

Electricity generated from Nuclear energy produced
735.9 TWh and accounted for 19.3% of the EU electricity
generationin 2023.

European Commission adopted the net zero Industry
Act in June 2024, to bolster the manufacturing of clean
technologies, with the objective of meeting 40% of the EU’s
deployment needs by 2030 and reducing today’s reliance
on imports.

EU's gas imports from Russia decreased from 45% in
2021 to 18% in June 2024. In the first quarter of 2024, EU
imported most of its petroleum oils from the USA, Norway,
and Kazakhstan, and most of its natural gas from Norway
and Algeria.
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North America

Region: North America

513.4 Million @é@

POPULATION

$33.1 Trillion

GDP

Electricity Consumption
2022: 4,661 TWh

2023: 4,623 TWh

Natural Gas
Total gas production: 1261.1 bcm

Total gas consumption: 1104.8 bcm
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Environment

Total COz equivalent emissions from energy, process emissions,
methane, and flaring: 6289.3 million tons of COz equivalent

2023 Energy-related CO2z emissions: 5649.1 Mn tons of CO2
equivalent compared to 5792.4 Mn tons in 2022 (2.5% decline)

Electricity Generation
Total Electricity generation in 2023: 5153 TWh

USA's Renewables Share of Electricity generation: 21.7% (973.6
)

Canada’ s Renewables Share of Electricity generation: 66.5%
(421.2 TWh)
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Network

* In October 2023, Biden Administration announced $3.46
Bn for 58 projects to strengthen grid reliability and
resilience across 44 states, sparking a combined public-
private investment of $8 billion, and bringing more than
35 gigawatts of new renewable energy.

* In October 2023, as part of the President’s Investing in
America agenda, the U.S. Department of Energy announced
up to a $1.3 billion commitment in three transmission lines
crossing six states

* InMarch 2024, Government of Canada announced a $16.7
Mn federal investment for a project by Ontario's power grid
operator that will strengthenits electricity grid operations.

* 5494 Mn investment in Mexico's distribution networks
in 2024 expected, which includes smart grid projects like
remote operation and automation in networks, scaling

of the measurement to advanced meter infrastructure,
management of the energy balance for the electricity
market

Electric vehicles (EVs)

« North America experienced an almost threefold increase in
the number of electric heavy-duty vehicle OEMs between
2020 and 2023, from 16 to 45

« Atthe end of 2023, North America accounted for 20% of
fuel cell electric vehicles (FCEVs) worldwide.

* InApril 2024, Honda Motor Co., Ltd announced that it plans
to build a comprehensive EV value chain in Canada with an
approximate investment of CADS$15 billion to strengthen
its EV supply system and capability to prepare for a future
increase in EV demand in North America.

»  BetweenAugust 2022 and March 2023, major EV and battery
makers announced cumulative post-IRA investments of at
least $52 billion in North American EV supply chains.

Major energy players

United States: NRG Energy, Duke Energy, Southern Company,
Pacific Gas & Electric, NextEra Energy, American Electric Power,
Exelon, Edison International, Consolidated Edison, Sempra
Energy, FirstEnergy, AES

Canada: Hydro-Québec, BCHydro, Hydro One, Ontario Power
Generation, ENMAX, TransAlta.

Mexico: PEMEX, CFE (Commission Federal de Electricidad),
Iberdola Mexico, Sempra Infrastructure, Naturgy Mexico, AES
Mexico, TC Energy Mexico

Region highlights

* In North America, green hydrogen is projected to drive
most of the growth in the short and long term, spurred
by recent government support, while electrified transport
is projected to account for around 30 percent of demand
growth to 2030.

« Inthe United States, investment in clean energy increases
to an estimated more than $300 billion in 2024, 1.6 times
the 2020 level and well ahead of the amount invested in
fossil fuels.




Region Card

Middle East

Region: Middle East - (Iran, Iraq, Israel, Kuwait, Oman,
Qatar, Saudi Arabia, United Arab Emirates, Other Middle
East)

258 Million @6@

POPULATION

$3.4 Trillion

GDP

Electricity Generation

Total electricity generation (2023): 1463.4 TWh

Iran: 382.9 TWh

Irag: 139.4 TWh

Israel: 77.2 TWh

Kuwait: 88.3 TWh

Oman: 44.3 TWh

Qatar: 54.4 TWh

Saudi Arabia: 422.9 TWh

United Arab Emirates: 165.0 TWh

Other Middle East: 89.1 TWh

MARKET
DATA

Renewable energy

Renewables generation in Middle East: 41.3 Twh

(Israel- 8.1 Twh, United Arab Emirates-13.8 Twh, Saudi Arabia-
5.8Twh, Iran-2.1 Twh, Oman- 1.6Twh)

Energy-related CO: emissions (2023): 2258.3 Mn tons
CO0:2(2.3% increase) compared to 2207.4 Mn tons in 2022

« Iran: 683.6 million tons CO,

e Irag: 168.2 million tons CO,

» Israel: 65.5 million tons CO2

»  Kuwait: 93.9 million tons CO2

e Oman: 85.1 million tons CO2

e Qatar: 132.5 million tons CO2

» Saudi Arabia: 620.4 million tons CO-

* United Arab Emirates: 287.2 million tons CO2

* Other Middle East: 121.8 million tons CO-
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Electric Vehicles and charging

Israel: EV car sales of 65,000 in 2023, with 4200 charging
points which are publicly available slow and 710 which are
publicly available slow

Qatar: Qatar General Electricity and Water Corporation aims
to set up 600 to 1,000 electric vehicle charging stations by
2025 and 2030

Saudi Arabia: EV sales in Saudi Arabia reached 1,500in 2023

UAE: Nearly 35,000 electric vehicles were sold in UAE in
2023, with 261 charging stations

Major Energy players

3

Iran: National Iranian Qil Company, Pars Oil and Gas
Company, Isfahan Refinery

Qatar: QatarEnergy, Qatar General Electricity and Water,
Qatargas

Saudi Arabia: Saudi Aramco, MARAFIQ Power And Water
Utility Company for Jubail And Yanbu, ACWA Power Co,
Saudi Electricity Company

UAE: ADNOC, TAQA, Dubai Electricity and Water Authority

Recent Developments

Iran: The Iranian government has unveiled a plan to develop
15 GW of solar PV capacity, which is expected to require a
private sectorinvestment of US$8.3 billion, in three phases

Iraq: In August 2024, The Ministry of Electricity of Irag and
Siemens have reached an agreement on the development
of five 1.5 GW combined-cycle gas turbine (CCGT power
projects in Iraq, with a combined capacity of 7.5 GW.

Israel: The country’s Ministry for Energy and Infrastructure
has stated that for the first time in history, most electricity
in Israel was produced from renewable sources with
renewable energy accounting for 51% of total production
in March 2024.

Kuwait: Kuwait targets 17 GW of renewable capacity and
25 GW of green hydrogen production capacity by 2050.
Under its New Vision 2035, Kuwait aims to generate 15%
of its electricity from renewables by 2030.

Oman: The United Arab Emirates (UAE) and Oman have
signed an investment agreement worth $31.85 billion for
an industrial and energy mega-project, which includes
renewable energy initiatives (solar, wind), as well as green
steel production facilities.

Qatar: The Qatar General Electricity and Water Corporation
(Kahramaa) has unveiled Qatar’s National Energy Strategy,
under which the country targets 18% of renewable energyin

the power mix by 2030. The strategy also aims to add up to
around 200 MW of distributed solar generation by 2030 to
enable more localized power generation and reduce strain
on centralized grid infrastructure.

Saudi Arabia: In June 2024 The Saudi Power Procurement
Company (SPPC) has signed power purchase agreements
for three new solar photovoltaic projects with a combined
capacity of 5.5 GW, as part of Saudi Arabia’s National
Renewable Energy Program.

UAE: The UAE Energy Strategy 2050 aims to triple the
contribution of the renewable energy and invest AED 150
to AED 200 billion by 2030. In the first phase, which runs
till 2030, the strategy aims to increase the installed clean
energy capacity from 14.2 GW to 19.8 GW by 2030 and surge
the share of installed clean energy capacity in the total
energy mix to 30% by 2030.




Region Card

Africa

Region: Algeria, Egypt, Morocco, South Africa, Eastern
Africa, Middle Africa, Western Arica, and other northern
and southern Africa

1.48 Billion 5@@

POPULATION

$2.8 Trillion

GDP

Electricity Generation
Total Africa electricity generation (2023): 902.9 TWh

* Algeria:85.9 TWh

e Egypt: 220.1 TWh

*  Morocco: 42.2 TWh

» South Africa: 224.4 TWh

» Eastern Africa: 127.9 TWh

*  Middle Africa: 45.3 TWh

*  Western Africa: 99.0 TWh

» Other Northern Africa: 52.0 TWh

*  Other Southern Africa: 6.1 TWh

MARKET
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Renewable energy

Renewables generation in Africa : 56.7 Twh

(Algeria: 0.6 TWh, Egypt: 10.9 TWh, Morocco: 8.6 TWh, South
Africa:18.4 TWh, Eastern Africa: 13.1 TWh, Middle Africa: 0.7
TWh, Western Africa: 2.7 TWh, Other Northern Africa: 0.7
TWh Other Southern Africa: 0.8 TWh)

Energy-related COz emissions (2023): 1335.1 Mn tons
C0:2(0.7% decrease) compared to 1344.5 Mn tons in 2022

e Algeria: 144.7 million tons CO:

* Egypt: 232.1 million tons CO2

*  Morocco: 69.1 million tons CO2

»  South Africa: 425.0 million tons CO-

» Eastern Africa: 116.8 million tons CO-

* Middle Africa: 52.2 million tons CO-

*  Western Africa: 189.9 million tons CO-

» Other Northern Africa: 89.6 million tons CO2

* Other Southern Africa: 15.7 million tons CO:
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Electric Vehicles and charging

South Africa: EV sales of 1,080 in 2023, with 300+ fast and
slow charging points

South Africa’s Free State province is taking a major leap
towards electric mobility with a $234 million investmentin
the world's first network of solar-powered electric vehicle
charging stations.

Major Energy players

South Africa: Eskom, Sasol, PetroSA, Exxaro
Morocco: TAQA Morocco S.A., ONEE
Nigeria: Seplat Energy, NNPC

Egypt: Middle East Oil Refinery (MIDOR), North Cairo
Electricity Distribution Company

Recent Developments

Egypt: Egypt targets $40 billion of investment in green
hydrogen and renewable technology by signing seven
memoranda of understanding with international developers
in the fields

Morocco: Morocco is aiming to significantly boost its energy
output by investing $7 billion to add 9 gigawatts of capacity
by 2027

South Africa: By 2030, power generation in South Africa
is expected to increase by more than 40%, rising from
approximately 210 TWh currently to 300 TWh by the end
of the decade

Nigeria: Federal Republic of Nigeria has been approved
a loan of $500 million for the first phase of the Economic
Governance and Energy Transition Support Program
(EGET-SP), a new program aimed at accelerating
transformation of the country’s electricity infrastructure
and improving access to cleaner sources of energy

Algeria: In March 2024, Algeria's National Electricity and Gas
company (Sonelgaz) has signed 20 concession contracts with
companies and consortia through its subsidiary Sonelgaz-
EnR, for the installation of 3,000 MW of installed capacity.

—
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Region Card

Southeast Asia

Region: Southeast Asia (SEA) - (Hong Kong, Singapore,
Malaysia, Philippines, Vietnam, and Taiwan)

0.7 Billion @o@

POPULATION

$3.8 Trillion

GDP

Electricity Generation
Total electricity generation (2023): 960.6 TWh

¢ HongKong: 37.9 TWh

- Malaysia: 187.8 TWh

« Philippines: 119.0 TWh
« Singapore: 57.4 TWh

+ Taiwan: 282.1 TWh

+  Vietnam: 276.4 TWh

MARKET
DATA

Renewable energy

Renewables generation in Southeast Asia: 207.7 Twh

(HongKong-0.4TWh, Malaysia-36.0TWh, Philippines-25.7 TWh,
Singapore- 1.8 TWh, Taiwan-25.0 TWh, Vietnam-118.8 Twh)

Energy-related CO: emissions (2023): 1298.5 Mn tons
CO:z compared to 1216.2 Mn tons in 2022 (6.8% increase)

+ Hong Kong: 65.9 million tons CO:

« Malaysia: 284.7 million tons CO2

«  Philippines: 152.6 million tons CO2
« Singapore: 224.4 million tons CO-

« Taiwan: 265.5 million tons CO2

«  Vietnam: 305.4 million tons CO-
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EV Charging

Hong Kong: 8,728 chargers (June 2024)
Malaysia: 2,585 chargers (June 2024)
Philippines: 338 charging stations (February 2024)

Singapore: over 6,200 chargers (May 2024)

Major Energy players

Hong Kong: CLP Group and Hong Kong Electric Company

Malaysia: Tenaga Nasional Berhad, Malakoff Corporation
Berhad, Sarawak Energy

Philippines: Manila Electric Company (Meralco)
Singapore: Singapore Power Ltd.
Taiwan: Taiwan Power Company (Taipower)

Vietnam: Vietnam Electricity Group (EVN)

Recent Developments

Hong Kong: In a landmark partnership, Asia-Pacific &
Japan (APJ) hyperscale data centre specialist, AirTrunk,
has joined forces with Hong Kong's major power utility,
CLP Power Hong Kong Limited (CLP Power), to facilitate
the largest site-specific renewable energy certificate (REC)
procurement in Hong Kong.

Malaysia: The Government of Malaysia has outlined a plan to
phase out coal-fired power plants, reducing their use by 50
per cent by 2035 and completely retiring them by 2044. At
the same time, Malaysia is rapidly increasing its adoption of
renewable energy, with a target to boost renewable energy
capacity to 70 per cent by 2050.

Philippines: The Philippines’ Department of Energy (DOE)
anticipates at least 4,164.92 megawatts (MW) of renewable
and conventional power projects to come online in 2024.
This will enhance the country's energy infrastructure and
bolster the power supply and stability of the grid, as per
the government agency.

Singapore: Hitachi ABB Power Grids has been selected to
deploy its innovative energy storage solution to support
the development of Singapore’s first Virtual Power Plant

(VPP) project. The project, launched in 2019, is developed
by the Energy Research Institute @ Nanyang Technological
University, Singapore (ERI@N) and is jointly funded by
Singapore's Energy Market Authority (EMA) and Sembcorp
Industries (Sembcorp).

Taiwan: Google and BlackRock have announced a significant
partnership to advance solar energy in Taiwan. This
collaboration involves a capital investment in New Green
Power (NGP), a Taiwanese solar developer and BlackRock
portfolio company, with the aim to develop a 1GW solar
pipeline, accelerating the clean energy transition in Taiwan

Vietnam: The Vietnamese government is moving forward
with a new decree aimed at promoting the development of
rooftop solar power for self-consumption. This initiative is
part of broader efforts to boost clean energy sources and
reduce reliance on the national grid.

™M
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Germany

Lo

Bundesnetzagentur

Federal Ministry
for Economic Affairs
and Climate Action

The German energy market is undergoing significant transformation through three major trends: power plant strategy, grid expansion, and smart meter rollout. These elements collaboratively
foster a cohesive and sustainable energy system by ensuring a reliable green energy supply, integrating renewable sources, and enhancing efficiency and transparency. Together, they foster the
transition towards a sustainable energy future and support the achievement of climate goals.

The German electricity market has three key roles:

* Power Generators: Produce electricity, major players include RWE,
Uniper, EnBW, LEAG and Vattenfall

+ Electricity Suppliers: Buy and sell electricity to consumers, major players
include E.ON, EnBW, Vattenfall, EWE, RheinEnergie

* Grid Operators: Manage electricity infrastructure, balancing supply and
demand. Major players (TSOs) are TenneT, Amprion, 50Hertz, TransnetBW,

and various DSOs.
Source: IRENA 2024

Source: Source: Companies’ annual reports 2023
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Regulatory Authorities in Germany:

+ Bundesnetzagentur (BNetzA) oversees Germany's grid infrastructure,
including energy grids, and promotes competition by ensuring
non-discriminatory access. ENWG Amendment 1 (2023) grants BNetzA
increased responsibility for the hydrogen network and its financing.

* The Federal Ministry for Economic Affairs and Climate Action (BMWK)
supervise energy policy and the energy sector.

+ The German government drives for a furtherincrease in renewable
energy supply by introducing new laws like the Building Energy Act (GEG)
and the German Supply Chain Act (LkSG).

MWK, 2 - Bloomberg, 3 - Bundesnetzagentur; 4 - S&P Global
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British Gas
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* Oneofthe new UK Government’s key energy pledges from the 2024 general election is the creation of Great British Energy, which will own, manage and operate clean power projects

* The new UK government intends to invest £8.3 billion of funding into this new, publicly owned green power company

» Together with Great British Energy, it will work to ‘turbocharge’ the UK Government’s target to deliver clean power by 2030

ﬁhe Office of Gas and Electricity Markets (Ofgem) regulates the monopoly \
‘ companies which run the gas and electricity networks. It is governed by the ‘
| Gas and Electricity Markets Authority (GEMA). /

\_

ﬁ/lajor review (Review of Electricity Market Arrangement) into Britain's \
‘ electricity market design launched by the UK government to radically enhance ‘
| energy security and cut costs of electricity for consumers in the long term

N ,/

New generation capacity- Solar (In GW)
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Source: IRENA, Solar Power Portal
‘/The National Grid runs the transportation (transmission and distribution) oF\‘

electricity. The price of electricity is determined by retail and wholesale
market. Wholesale electricity prices are not regulated.

The “big six” energy companies operating in the UK are British Gas, EDF
Energy, E. ON, npower, Scottish Power, and SSE.

| The UK’s energy sector has mostly been privatized since the 1990s.

/
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France

COMMISSION
DE REGULATION
DE LENERGIE

e

TotalEnergies

RTE has stated inits 2030-2035 energy outlook

éDF is the leading producer of low-carbon electricity with 93% of their \
electricity production decarbonized in 2023. Réseau de Transport d’Electricité
(RTE) is the only transmission system operator, and Enedis, operates 95% of
the metropolitan electric grid.
Total Energies SE is the biggest supplier of energy in France, with EDF and
Engie.
Most French electricity is sourced from nuclear power stations (~70%+),
however, a growing number of suppliers offer options from renewable

‘\i!?UI’CES‘ /

New Generation Capacity- Solar (In GW)
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40
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4\ 2023, France had an electricity capacity of 149.3 GW, and electricity \
consumption of France is estimated to be 411 TWh
France was the biggest net exporter of power in Europe in 2023, due to
low demand and the return of much of the country's nuclear fleet.
According to analysis by Montel group, France exported almost 50TWh
more than it imported in 2023 having become a net importer in 2022 for the
\Ersttimein more than 40 years. /

Sources:
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I nformation: Jcountr, ries-a-f/France
hittps://www.euractiv.com/section/electricity/news/french-strikes-cause-costly-surge-in-electricity-imports-from-germany/

» To meetits EU targets, France will need to triple its use of renewable power and reduce its energy consumption by a third by 2035, France’s electricity Transmission and System Oerator

» With an annual estimation of €70 billion in investment opportunities, France is aiming to become a leader in Europe’s green industry
» France electricity mix is already decarbonized (~40g of CO: per kWh), thanks to nuclear energy
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« ltaly is considering a significant shift in its energy policy with the creation of a new company focused on the development of small nuclear reactors. Discussions are ongoing with Ansaldo
Nucleare, Enel and Newcleo about the potential development of the plan.

|ta ly * The Italian government approved a plan worth €27.4 billion to promote green investments and ease the cost of energy for the industrial sector. The plan is expected to trigger
investments in renewable power production and energy security.
[ Ternais an electricity transmission system operator that owns virtually all the CO: emissions (million tons of CO: equivalents) o 1
Italian National Transmission Grid, responsible for operating and managing 2% 2023 Electricity Mi
the national electricity transmission grid. Terna also handles dispatching of 350 312.7 ectricity Mix
electricity throughout Italy., 100 331.0 337.0 . Thermal
2023 Development Plan: Terna has introduced the 2023 development plan B Hydro
where one of the main features is introducing the hyper grid network. This will 250 M Solar
‘ leverage the technologies of the HVDC (High Voltage Direct Current) 200 o wind
' ‘\t\ransmission system to achieve the energy transition and security targets.. /" 150 B Geothermal
q - . B Pumping
100
New generation capacity- Solar (In GW) 2021 2022 2023 Source: Terna
7]‘ Source: Statistical Review of World Energy Data 2024 /\
zd Terna
W, Driving Energy 90 New generation capacity- Wind (In GW) 2%
€0 30.6 i
30 . 70.2 2023 Electricity consumption by sector
6
C ~ C 0 N
l 2023 2030 40 23.4 M Industrial
20 W Tertiary
Source : Terna 0 B Households
s N - 2023 2030 M Agriculture
‘,/Italy inches towards reversing a nuclear energy ban as Italy plans to draFt,\\ s -
m by early 2025, rules to allow the use of new nuclear power technologies. In ource: Terna Sources: Statista
its energy and climate plan (PNIEC), nuclear power could meet up to 11% of ~ -
Eni domestic energy demand in 2050. ‘,/ Carbon Tax \\
Italy has retained key expertise in the sector. State-controlled utility Enel In Italy, a proper carbon tax has never been introduced. They are
has agreed with France's EDF to develop four reactors in Italy. Enel operates trying to follow the European Union Emission Trading System (ETS).
nuclear power stations in Spain and energy major Eniis investing in a project . L 2023: Total PPA Deals
\\to develop a nuclear fFusion reactor in the United States. /, In 2021, this covered 36.2% of GHG emissions. In total, 81.8% of the <
- — emissions were subject to a positive Net Effective Carbon Rate in N
2021 under ETS. z 24 ©
e 2 ermas- Ember; 4-Trade.gov N
‘v power-technology.com/news/italy-smll mdezr—rez:t‘c's/ ) B |\ Sources: Science Direct, Reuters / 20
ttps: s reuters com/busingss/eneray/itay-incl evramamilesareroyanseonon ! o / s O
hetpsfwww eneroyinstorg)._data/a: ff \e/aoos/wéaszé/swhsl;L)V Review_2024pdf . ) 7 8 10 =
i e S g e 10 Ll
https: pexapark.com/|/891233/2023-02-08/cjj25/891233/1675852816rjodUGY4/European_PPA_Market_Outlook_2023_V9.pdf
https://www.irena. / s ncy/Public: on/20 El tRE,CsDaoly,Start\s:\ts,ZOMV pdf?r 587503ac9a2435c8d13e40081d2ec34 5 ;
2021 2022 2023 0
Source: Pexapark- European PPA Market Outlook -




Netherlands
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« With hydrogen expected to play a major role in Netherlands’ 2050 energy outlook, the government has reserved €9 billion of the climate fund until 2030 to accelerate demand and

supply of hydrogen

» The second biggest technology investment from the government remains in nuclear energy with €5 billion reserved in the climate fund ahead of budget allocated to energy

infrastructure

ﬁhe Dutch government has set targets of 27% of all energy to come from \

renewable sources by 2030 and 100% by 2050.

‘\Eigh-voltage grid (ranging from 110 kV to 380 kV) in the Netherlands

The Authority for Consumers and Markets is and independent regulator
responsible for the regulation of the energy sector in the Netherlands.

TenneT, the system operator, is the sole party accountable for overseeing the

/

1%
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Sources: EBN Netherlands
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As of December 2023, there are currently 705 hydropower power plants in Switzerland that have a capacity of at least 300 kilowatts (generator). Large-scale hydropower plants (capacity
greater than 10 MW generator) account for 90.6% of Switzerland's total hydropower production. Further, Swiss utilities are increasingly investing in new technologies related to batteries

Switzerland and hydrogen

J/ElCom is Switzerland’s independent regulatory authority in the electricity \\ €Oz emissions (million tons of CO: equivalents)
sector, which is responsible for monitoring compliance with the Swiss Federal 40 2023 Electricity mix
Electricity Act and the Swiss Federal Energy Act. It also monitors electricity
supply security and regulates issues relating to international electricity 38 W Hydro
transmission and trading. 36 B Nuclear
The Federal Act on a Secure Electricity Supply from Renewable Energy 34 333 B Solar
Sources was approved by Parliament which lays the foundations for a rapid : 32.8 32.7 .
N . . . B Fossil Fuels
expansion of Switzerland's energy production from renewable sources such as 32
hydropower, solar, wind and biomass. It also introduces a mandatory 30 Source: Low-carbon Power
| hydropower reserve. ) 2021 2022 2023
e
Schweizerische Eidgenossenschaft } Source: Statistical Review of World Energy Data 2024
Confédération suisse N .
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[ The Federal Council of Switzerland negqtlates electnuty‘agreements with \ ‘,Kro date, there have been very few opportunities for PPAS in \\
the EU to secure allow full access for Switzerland to the single market for X S X .
o SR X R Switzerland as electricity is mainly produced from a mix of nuclear and
electricity and ensure cooperation in this sector with the EU in the future. .
hydropower and there are very few large-scale wind and solar CO: pricing in (euro/ton CO2)
According to a new report from the Swiss Energy Foundation (SES), installations in the country. Switzerland did not have PPA capacity
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Poland
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» Poland plans to increase its renewable power capacity through the development of offshore wind farms. By 2027, Poland expects 6 GW power capacity to be generated by offshore wind.

» EBRD extends financial package of up to PLN 126.1 million to support renewable energy capacity in Poland developed, constructed and operated by Eurowatt Green Energy Group

éhe President of Energy Regulatory Office is a central body of state \
administration nominated based on the Energy Law. It is responsible for
regulation in energy sector as well as promotion of competition

The National Atomic Energy Agency is another government regulatory

body responsible for nuclear regulations. They conduct activities that are
‘\iigniﬁcant for ensuring nuclear safety and radiological protection.1 /

New Generation Capacity- Solar (In GW)
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Source: IRENA

ﬁolish government officials stated that they need a huge upgrade of its \
power grids to cope with the transmission of energy from renewable and
nuclear sources.

They need to invest €112.5 billion in transmission and distribution grids by
2040. Poland’s new energy strategy forecasts 74% of energy coming from
\iero—emission sources, including renewables and nuclear power. /

Sources:
I

hitps:// 1 nst apacity/
hitps://www.energyinst.org/__data/assets/pdf_file/0006/1542714/EI_Stats_Review_2024.pdf
\dbank

/Fil RE_Capacity_Statistics_2024 pdf2rev=a587503ac922435c8d13e40081d2ec34
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hitps://www.pv-tech.org/polands-installed-solar-capacity-exceeds-17gw/#:-: 3 Quring%202%2D3%20.uly%202024
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Turkey

=

T.C. ENERJI PiYASASI

In May 2024, Turkey and the World Bank signed an agreement for $1 billion program to support renewable energy expansion efforts,. The program is expected to help establish and expand Turkey's
market for distributed solar energy and pilot a program for battery storage.

-

The energy market in Turkey is primarily governed by The Ministry of
Energy and Natural Resources (MENR), which has been responsible for
supervising market activities and determining the energy and natural
resources requirements.

The Energy Market Regulatory Authority (EMRA), is the main regulatory
authority for the electricity, natural gas, oil, and liquefied petroleum gas
markets. The General Directorate of Energy Affairs (EIGM), acts as the
main policy-making body, takes measures regarding energy policies, and

~

\t[aded among 854 market participants //

hitps:/fember-climate.org/insights/in-brief
hitps://www.trade.gov/countr,

coordinates programs /
N\ ,/
New Generation Capacity- Wind (In GW)
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Kl'ijrkiye's transmission lines connect to 21 distribution grids operated by \\

private companies. These 21 distribution grid companies operate
approximately 71,000 Km of distribution lines. One of the aims of
distribution system operators (DSOs) or electric distribution companies
(DISCOs) is to increase the efficiency of the existing grids by either
replacing the old transformers or lines and/or installing smart grid systems

Turkiye has a semi-liberalized and moderately regulated market. Energy
Exchange Istanbul (EXIST) is Turkiye's electricity spot market, which
manages day-ahead and intraday markets where 40% of electricity is

ime,of%20

t sty
6 15 c20industry.

brid-plants-push-solar-capacity-past-wind-in-turkiye/
t ric-power les-sma: ge-civil-nuclear
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Turkey has been preparing for the use of carbon pricing instruments to help achieve its
mitigation targets with efforts gathering pace in 2023.

These include the submission of an Updated First NDC, which has explicit references to the
Turkish Emission Trading System (TR ETS), and an announcement from the Directorate of
Climate Change (DoCC) during COP28 that a pilot ETS is planned to launch in October 2024
with the publication of the National Allocation Plan

| Sources: World Bank Group= Carbon pricing dashboard

J/Carbon Pricing: ETS \\
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» The European Investment Bank is providing a €1 billion loan to Iberdrola to co-finance the construction of the 22 renewable energy plants in Spain, Portugal and Germany, in a deal

signed in June 2023

» Asof July 2024, the Spanish government has approved subsidies worth almost €800 Mn for major green hydrogen projects.

* Amazon Web Services aims to invest €15.7 billion in Spain, expanding their existing cloud region there and investing in almost 600MW of renewable energy projects

Red Eléctrica de Espafa, SA (REE) is the sole TSO for the Spanish electricity
system. Spain’s Long-Term Decarbonization Strategy (ELP 2050) will reduce
greenhouse gas (GHG) emissions by 90% by 2050. The two largest companies
represent 43% of electricity generation in Spain. These are Iberdrola (24%)
and Endesa (19%).

Enagas is the operator of Spain's network of gas pipelines and LNG terminals
and was, in December 2023, designated as the country's provisional hydrogen
transmission network operator (HTNO).

New Generation Capacity- Solar (In GW)
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The Official Journal of the European Union has adopted the Delegated Act on
Projects of Common Interest (PCl), which includes the H2Med and the Spanish
Hydrogen Backbone projects, giving them access to the advantages linked to
PCl status.

These projects are also partially managed by Spain's gas grid operator Enagas.

In parallel to the development, Spain is working on the regulatory framework
forits green hydrogen sector, part of which involves the re-establishment of a
National Energy Commission (CNE), which is in the process of demerging from
the Market and Competition Regulator (CNMC).

Sources:

W, com/en/ 57-bil n-renewabl 9 ts/
vw.energyinst.org/__data/assets/pdF_file/0006/1542714/E|_Stats_Review_2024.pdf
bonpricingdashboard worldbank.org/compliance/price

NA/Agency/Publicati _RE_Capacity_Statistics_2024.pdfrev=a587503ac922435¢8013e40081d2ec34
Rittps://www.reuter P a P d-2023-09-28/
hitps://globalenergymonitor.org/report /spain-maintains-sol dership-t o cel 2
hitps://img.saurenergy.com/2024/01/european_ppa_market_outlook _high_res.pdf
teps: rk.com/|/891233/2023 cij25/891233/1675852816j0dUGY4/European_PPA_Market_Outlook_2023_V9.pdf
hitps://wiww.enagas.es/en/press-room r ish-hyd kbone-definitive-pci/

hitps://www.spglobal.com/commodityinsights/en/market-insights/latest-news/
tural-gs - h e atory-talks-advance

Spain approves 800 million euros of subsidies for green hydrogen projects| Reuters
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Sweden

Swedish
Energy Agency
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Sweden has a national energy policy target of 100% fossil-free electricity generation by 2040; the installed capacity of wind power is likely to grow by 14 GW and Solar power to grow by

justunder 8 GW between 2020 and 2030

/// ™~
/The main regulator for the energy industry in Sweden is the Swedish Energy
Agency
The agency has submitted a proposal for strategic priorities in energy research
and innovation for 2025-2028

Seven Swedish cities have signed a joint declaration on climate neutrality with
| cities in Spain and Romania
\

N S

New Generation Capacity (Hydropower in GW)
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[ Recently, Swedish government announced their plans to invest over SEK
1Bn ($97 Mn) in 2025 to expand fossil-free electricity production including
plans for aninvestment of more than $9 Mn in pilot and demonstration

nuclear power projects.

«In Nov 2023, Sweden announced a plan for long-term nuclear energy
investment to double electricity production in 25 years.

Sources:
Electricity mix
https://lowcarbonpower.org/region/Sweden
PPA deals:

res.pdf
European_PPA_Market_Outlook_2023_V9.pdf
ir-first-long-term-hydropower-ppa-in-Sweden

ttps:/fimg.saure 2 _ppa_market_out!
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htps: d-watch.org 19/swedish-wind nated/
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[ «Vattenfall and Swedish industry majors join forces on new energy \
investment. Sweden is planning for up to 12 new nuclear reactors 2023: Total PPA Deals .
. CO, pricin tCO.€]
by 2045, which could cost around SEK 400 Bn ($39 billion) to 2 pricing ($/£CO-€)
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Belgium

In 2023, total annual wind and photovoltaic generation in Belgium reached an all-time high (21.5 TWh or + 23%), accounting for 28.2% of the electricity mix, more than half (66.5%) of the energy
mix for 2023 comprised nuclear and gas-powered generation. A new quarter-hour record of 8,078 MW was set on 29 May 2023, corresponding to 93% of total consumption.

» The main regulator for the energy industry in Belgium is the Commission
for Electricity and Gas Regulation (CREG), is responsible for ensuring
transparency and competition in the electricity and gas markets

» Inarecent, CREG approved Elia’s revised tariff proposal for the
2024-2027. This is part of their ongoing efforts to regulate and stabilize
energy prices in Belgium

+ Elia Group is a transmission system operator that owns and operates
high-voltage electricity transmission systems in Belgium and Germany

* RESA s the main operator of electricity and gas distribution systems in the
province of Liége (Belgium)

+ RESA and the European Investment Bank (EIB) announced the signing of a
€190 Mn loan agreement needed to implement the first part of the
operator’sindustrial plan for 2023-2026

+ RESA's industrial plan for 2023-2026 focuses on modernizing,
strengthening, and digitizing the regional electricity grid to enhance
supply security and reduce climate impact

« The Belgian federal government launched the Energy Transition Fund call
for 2023, which is broadly able to support investment in three areas:

« Renewable energy and biofuels
* Nuclear energy

« Supply security and network

GHG Emissions (million metric tons of CO, equivalents)
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« S&P Global forecasted the EU carbon price in a range of €80.8-95.50/
mtCO,e across 2024.

« In 2024, global carbon pricing revenues reached a record $104 billion.

» There are now 75 carbon pricing instruments in operation worldwide.

Sources:
COx emissions:

w.energyinst.org/statistical-review

Electricity Mix: Elia Group:
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Electricity consumption by sector:
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Other sources:
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* Norway's oil and gas investments in 2024 are projected to hit $24 billion, driven by higher costs and ongoing field developments.
» Alsoin 2024, Statkraft, a Norwegian state-owned energy company plans to invest $4.1-$6.3 billion in Norwegian hydro and wind power upgrades, including 2.5 TWh of new wind power

Norway by 2030; Hydropower will see a 20% output boost, adding 0.3 TWh, with wind power doubling current production.
The M.inistry of Fnergy in Norway is re.spon§ible for facilitating a CO: emissions (million tons of CO: equivalents)
coordllnated ar-1q |‘ntegrated energy policy, with a focus on hydropower and 2023 Electricity mix
petroleum activities 40 36.4 36.4 .
. . L 35.5 Hydro
The Norwegian Offshore Directorate, under the Ministry of Energy, 35 - ;
manages Norway's petroleum resources and oversees COz storage, offshore Wind
wind, and seabed minerals 30 B Gas
Norway's government is pushing for more renewable energy while 25 B Fossil fuels
maintaining hydropower and cooperating with the EU on decarbonization 20 Source: Low-carbon Power
efforts 2021 2022 2023
Amidst general public support forincreased renewable power generation,
municipalities have veto rights against new onshore wind developments Source: Statistical Review of World Energy 2024
which could hinder growth /\
New generation capacity- Wind (In GW)
. . 2023 Electricity consumption by sector
New generation capacity- Hydropower (In GW)
B Manufacturing and Mining
30 23.8
W Transport
2
40 0 M Households v
35 10 541 M Others
30
25 0
20 2023 2030 Source: Statistics Norway
15
10
+ 2023 2030 Source: IRENA, Internal Forecast
P\""Iﬁ Py
T3S Source: IRENA, Statista CO: pricing (euro/ton COz)
:y) Ownership in the Norwegian Energy se 99.0
— - 100 ~
s . . . i L X RN 88.5 86.8
NORWEGIAN OFFSHORE [ Norwegian electricity grid consists of three levels: the transmission grid \ 80
DIRECTORATE (operated by Statnett), the regional grid, and the distribution grid. The Municipal, county, and central authorities own around 90% of
transmission grid connects producers with consumers in a nationwide Norway's electricity production capacity. 60 <t
¢ Iyl system. The regional grid often links the transmission grid to the o~
distribution grid and may also include production and consumption radials Statkraft SF, state-owned company owns around 35% of production 40 o
carrying higher voltages. The distribution grid consists of the local capacity. 20 o~
electricity grids that normally supply power to smaller end users. o
The state-owned transmission system operator(TSO), Statnett owns 98% of sources: - ) 0
. N N Electricity mix and Electricity consumption by sector: 2022 2023 2024 E
the transmission grid. The rest is owned by 13 regional grid companies and ke o sy e 3stfrodulfono forbrukav-anergh energbalanse-og-energiregnskap
| rented to Statnett. ) e e A Source: The World Bank L
S 7  Norwegian Offshore Directorates:
Sources: ice.com/Latest-Eneray-News/World-News/Norways-Oil-Investment-Set for-Record-High-in-2024.html New generation capacity- Hydropower:
https://www.energyinst.org/__data/assets/pdf_file/0006/1542714/EI_Stats_Review_2024.pdf |d-News/Oil-and- . for-Record-High-in-2024.html https:/s ‘ena.org/-/media/Files/IRENA/Agency/Publication/2024/Mar/IRENA_RE_Capacity_Statistics_2024.
httns}/,Lar‘taﬂvm(mg.dss‘hba.am worldbank.org/compliance/price o 7,{[':*,» r%mj':'ﬂxdw xrﬂul\lx}d)rrfi’y . o
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ents/6th-eu-norway-energy-conference-2023-10-24_en
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hteps://enerqy.ec.europ:
https://reglobal.org/norwa




China

» Clean energy contributed a record $1.6tn to China's economy in 2023 and China’s investment in clean energy remains to be around $890B in 2023
» China unveils equipment renewal plan for energy sector; By 2027, China's equipment investment in key areas of the energy sector is expected to increase by more than 25% compared
with 2023, according to the action plan jointly released by the NDRC and the National Energy Administration.

‘,/Government agencies such as the National Development and Reform \\

Commission (NDRC) and the National Energy Administration are primarily 1%
responsible for establishing policies and standards for the electricity sector. 0% . .
. . i i CO; Emissions (million tons of CO, equivalents) 2023 Electricity Mix
| These agencies are also responsible for overseeing the operation of the |
\Qlectricity market and regulating electricity prices / 13000 12603.5 H oil
12500 Natural Gas
New Generation Capacity- Wind (In GW) 12000 119413 48055 B Coal
00 B Nuclear Energy
15
2000.0 1573.6 B Hydro
0 B Renewables
1500.0 2021 2022 2023 B Others
1000.0 Sources: Statista, Statistical Review of World Energy 2024 Sources: Statistical Review of World Energy 2024
442.0
500.0
0.0
2023 2030 New Generation Capacity - (Solar in GW)
2023 Electricity consumption by sector
Sources: GlobalData, IRENA 2000.0 1690.0
// \ 1500.0 M Industry
[ Electricity grid in China is operated by the State Grid Corporation of China 1000.0 W Services
in the North and China Southern Power Grid Co Ltd in the South. State 610.0 B Residential
Grid covers about 26 provinces in eastern, central, and northern regions, 500.0 oth
while the latter covers five provinces in southern China. 0.0 W Others
- . R . . 2023 2030
Currently, China's power market is based primarily on provinces balancing Sources: Enerdata
electricity supply and demand, with thermal power playing a key role.
Inter-provincial power transactions are governed by government contracts, Sources: GlobalData, IRENA
which are based on prices that do not directly reflect actual supply or
‘\\demand. /" e
- - . [+ State Grid Corporation of China: Supplies electricity to over 80% of China.
—_ CO: pricing (US$/tCOze)
Sources: * 2024 Investment: CNY 500 billion (US$70 billion) in grid network construction.
€Oz emissions + Electricity mix
s snero s rgtattcteview « Plans: Complete 6 UHV AC lines and start new UHV projects.
‘:‘éw/‘cp‘..gwn‘h; "”’j"f":”:‘w‘"”k”’:; . ,‘[N h“ o ‘k ]‘MWM « China will exceed its 2030 target by 2025 with a projected 1,720 GW of solar and wind
Enardatg 0ol ercate oot ’ 15 12.6 capacity, surpassing the 1,200 GW.
China's State Grid will invest US$70bn in grid network construction in 2024 | Enerdata
New gen capacit
htpeunwu globaldata.co a-reac d-energy-target head-schedule-says-globaldata/ 10 9.2 8.2 | Sources: Enerdata, GlobalData
https://www.statist: 02-emissions-in-chi r=Carbe ion: in%20China%20
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India
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supply of hydrogen

infrastructure

Individual State grids were interconnected to form 5 regional grids covering
India. 5 power grids consist of Northern Region, Eastern Region, Western
Region, North-eastern Region, and Southern Region grids.

ONGC announced a 2 trillion roadmap to achieve net-zero emissions by
2038, aiming to offset 9mt of CO2., ONGC became the first fossil fuels
company to outline a detailed climate plan, aligning with India’s 2070 net-zero
target.

New Generation Capacity development Solar (in GW)

300
217.7
200
100 84.3
0
2023 2030

M Solar
Sources: Invest India

« Power distribution companies (DISCOMs) in India are being encouraged to
shift from long-term PPAs to a more dynamic power market. This shift s
necessary forintegrating large volumes of renewable energy into the grid.

« The Central Electricity Regulatory Commission (CERC) is pushing for market
coupling, a move that will likely lead to increased trading volumes in the
electricity markets.

« The Ministry of Power (MoP) notified the guidelines for tariff based
competitive bidding process for procurement of power from grid
connected wind power projects on July 26, 2023.

« U.S. DOE Secretary signed a memorandum reaffirming the commitment to
purchase clean energy from Indian Tribes to support U.S. clean energy
goals

» With hydrogen expected to play a major role in Netherlands’ 2050 energy outlook, the government has reserved €9 billion of the climate fund until 2030 to accelerate demand and

» The second biggest technology investment from the government remains in nuclear energy with €5 billion reserved in the climate fund ahead of budget allocated to energy
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Sources: Statistical Review of World Energy

GHG Emissions (million tons of CO: equivalents)

0%/

8%

2%\.

2023 Electricity Mix

| oil

Natural Gas
Coal

Nuclear Energy
Hydro
Renewables
Others

Sources: Statistical Review of World Energy 2024

New Generation Capacity Development -Wind (in GW)
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Others
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2023 Electricity consumption by sector

B Industry
Domestic
B Traction and Railways
B Agriculture
B Commercial
B Others

Sources: EnergyStatistics India 2024

Carbon Pricing: ETS

« As of 2024, India is preparing to launch a Carbon Market to address carbon emissions amid

its economic growth.

« After adopting the legal framework for a carbon market and setting up governance
structuresin 2022 and 2023, India plans to implement a Carbon Credit Trading Scheme

by 2026.

Sources: GreenTree Global Publication
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Japan aims for carbon neutrality by 2050 with a 2030 milestone: 36-38% share of renewables, 20-22% nuclear power, and reducing coal to 19% and LNG to 20%. The plan includes adding 23 GW of
interregional grid capacity and 777 km of new transmission lines by 2032, with significant investments in offshore wind and new transmission infrastructure.

Japan

Electricity sector in Japan is governed by the Electricity Business Act (EBA). 5% 3%
2023 Electricity Mix

" | oil
Natural Gas
Coal

JEPX is Japan's wholesale electricity exchange acting as an intermediary for CO; Emissions (million tons of CO; equivalents)

electricity sales between producers and retailers.

1109.3
Energy industry in Japan, which encompasses electric power, gas and other 1000 1108.7 1038.6

energy resources, is regulated by the Ministry of Economy, Trade and

Industry (METI) u
500 B Nuclear Energy
- Total Electricity Capacity (estimated): 322.6 GW Bl Hydro
« Electricity Consumption: 909 TWh B Renewables
B Others

2021 2022 2023

. o W Sources: Statistical Review of World Energy 2024
Generation Capacity- Wind (In GW) Sources: Statistical Review of World Energy 2024

METI
15
JAPAN 10 Generation Capacity - Solar (in GW) /\
10
5 . .
5 150 2023 Electricity consumption by sector
| 108
0 2023 2030 100 87 B Industry
. Services
B wWind
50 B Households v
Sources: EIA 0 B Others

2023 2035 Sources: Enerdata

Major Players Industry Scope Sales - $Bn

Sources: EIA
ENEOS Holdings, Inc. Integrated Oil/Gas 1131
b Nippon Oil Corporation Petroleum Refining 72.6 « Japan aims to reduce greenh gas emissions by 46% by 2030 and strives for a 50% reduction. With a current 20 CO: pricing (US$/tCOze)
““““ X reduction achieved, Japanis on track to meet its goal.
- e Tokyo Electric Power Co. Electric Power 5
& Holdings, Inc. Generation 58.7 «Strategic Energy Plan aims for 36-38% renewable energy, 20-22% nuclear power, and minimal thermal power by

' 2030, 4
Tepco Energy Partner Electri¢ Power 459 with coal and LNG at 19% and 20% respectively. 3 24 22 <t
Incorporated Generation « Japan aims to cut coal from 31% to 19%, petroleum from 4% to 2%, and natural gas from 34% to 20% in electricity 2 . 1.9 g
~ Lera CoL 0il/Gas Upstream 151 generation by 2030. ; -

- eraco. Inc. Operations . » Japanese government passed the Hydrogen Society Promotion Act on 17 May 2024, further to which the 0
government is expected to implement two subsidy schemes commencing in the summer of 2024. 2022 2023 2024 O
Chubu Electric Power Co., Electric Power s

P 30.0
Inc. Distribution p— N
co; s Sources: World Bank: Carbon pricing dashboard
Tokyo Gas Co., Ltd Gas Utilities 24.8 Eleutary commmpton yeectar 1" T EEEEE— =
Jestore/eneray-market/japan/:~text= Consumptionstext=Electricity s 20consumption20perk20capita%20 Sources:
as,2021%20following%20the%20Covid%20crisis. Others
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: - prcin /01/together_for_action. japan. initiatives htm
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Japan - Renewables - Japan's Hydrogen Subsidies Kicking-Off In Summer 2024 (mondag.com)
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South Korea

Electricity Regulatory
Commission

South Korea will boost clean energy investments by 27% by 2030 for 2050 carbon neutrality. From 2021-2023, annual clean energy investment grew by 10% vs. 2016-2020. By 2025, it aims to meet the
OECD average for climate development aid and focuses on nuclear exports, EVs, renewables, hydrogen, and CCUS.

/

/ The Ministry of Trade, Industry and Energy (MOTIE), is concerned with \\
regulating some economic policy, especially about the industrial and

energy sectors. MOTIE has taken on expanded roles and responsibilities, to
help transform South Korea into a dynamic and economic powerhouse

While, the Electricity Regulatory Commission (KOREC), a government
agency functioning under the ministry, is responsible for the regulatory

\\r?atters. /

New Generation Capacity- Wind (In GW)

oL N Wh VO

2023 2030

Sources: IRENA 2024, Reuters

-

[ South Korea's electric grid is isolated from the neighbouring
countries, and it imports most of its fuel needs.

In the domestic electric power industry, 6 power generation companies,
independent power producers, and community energy systems are
producing electric power, and KEPCO transports the electric power it
purchased from the Korea Power Exchange through the transmission and

| distribution network and sells it to general customers. /,

Sources:

Enerdata

https://www.enerdata net/estore/eneray-market/south-korea/

Reuters

https://www.reuters.com/sustainability/climate-energy/south-korea-plans-70-carbon-free-power-generation-by-2038-draft-shows-2024-05-31/#:~text=The%20
2 o n%202022

Carbon pricing: other sources:
https://icapcarbonaction.com/en/news/south-korea-approves-initial-wave-near-term-ets-reforms
hittps://www.eta.org/wp-content/uploads/2023/10/2023 _IETA_BizBrief_SouthKorea_v2.pdf

CO, Emissions (million tons of carbon dioxide)
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New Generation Capacity - Solar (in GW)
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2023 Electricity consumption by sector
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Sources: Enerdata

Public Utilities Private Utilities

» Korea Electric Power « Thelocal Independent
Corporation’s (KEPCO) Power Producers (IPPs)
wholly owned power accounted for 30.5%
generation subsidiaries,
collectively referred to as
the GENCOs, sustained
approximately 69.5% of
South Korea's electric power
generation

Sources: International Trade Administration

‘,/Gradual increase in auctioning from 2024,\\
supply, demand, and future policy
expectations affect prices, economic
downturns reduce output, lowering prices,

faster GHG reduction progress might
\gecrease demand and lower prices /’

CO: pricing (US$/tCOze)
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20
' 11.2
10 6.3
5

2022 2023 2024

Sources: Worldbank, Other Sources
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The current goal of Indonesia is between a 17% to 19 % renewable share in the energy mix by 2025, potentially rising above 30% by 2050. Latest power sector plan (RUPTL 2021-30) earmarks over 50%
Indonesia of new capacity for renewable energy, with 65 percent slated for development by independent power producers.

//// \\
[ The main regulator for the energy industry in Indonesia is MEMR \
(Ministry of Energy and Mineral Resources)

0% %

@20

GHG Emissions (million tons of CO: equivalents) 2023 Electricity Mix

PT Perusahaan Listrik Negara (Persero), an Indonesian government-owned

corporation, has a monopoly on electric power distribution in Indonesia | oil
. 861.5 Natural Gas
In 2023, Indonesia had an electrical capacity of 85.1 GW with a projected 852.1
| capacity of 86.8 GW for 2024 ) 800 666.4 M Coal
N 4 600 B Hydro
400 B Renewables
New Generation Capacity- Wind (In MW) 200 M Others
Sources: Statistical Review of World Energy 2024
2021 2022 2023
- 1500 1341.5
Source: Statistical Review of World Energy 2024
1000
500 New Generation Development - Solar (in MW) /\
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B Wind 4000
Sources: Mckinsey 2000 574.0 B Industry
— — Households
/[ Between 2024 and 2033, Indonesia’s state utility Perusahaan Listrik Negara ° 2023 2030 B Business v
(PLN) planned to build an additional 31.6 GW of renewable power capacity. B Others

. . . M Solar
« Aimed to cut carbon emissions to 250 mmt/year by 2030 and increase

A Sources: Statista
renewable energy generation to 44%. Sources: Mckinsey

« The Indonesian Government implemented regulatory incentives for green

\ ?rc;)Wth ta:: S|gn:d aMoU with Singapore for renewable electricity exports ] /+ Indonesia carbon exchange launched: On 26 September 2023, the N
N\ _to boost the sector. e Indonesian Stock Exchange introduced the IDX Carbon to advance the
P L N _— country's goal of net zero emissions by 2060. CO: pricing (US$/tCOze)
st ot oneins o oportunties « Sector-based carbon pricing mechanism: The regulation implements a
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* Australian Government in its Budget October 2024-25 has committed to unlock more than $65 billion of investment in renewable capacity through the Capacity Investment Scheme by 2030.
Australia » Australiais debating a pivot; Liberal National Coalition parties are making nuclear power a central plank of their policy platform to oust the current Labor government, driven in part by their
historic opposition to renewables and a poll by Essential Research in April 2024 found more than 50% of Australians were supportive of Australia developing a nuclear industry.*

AEMO manages electricity and gas systems and markets across Australia, helping . . X . 2% o
to ensure Australians have access to affordable, secure and reliable energy. CO; Emissions (million metric tons of CO; equivalents) 2023 Electricity Mix
ARENA isthe Australian Renewable Energy Agencyaimstosupportimprovements | oil
in the competitiveness of renewable energy and enabling technologies, increase 800 Natural Gas
the supply of renewable energy in Australia. 600 429.9 437.6 440.4 B Coal
Clean Energy Regulator (CER) i ible f i ing, reduci e W Hydro

ean Energy Regulator is responsible for measuring, managing, reducing 200 B Renewables

or offsetting Australia's carbon emissions.

2021 2022 2023 ‘ B Others

Source: Statistical Review of
World Energy 2024

60 a7
~)AEMO " N

Renewable Capacity - Solar (in GW)

Renewable Capacity - Wind (in GW)

Source: Statistical Review of World Energy 2024

20 1
4% 2023 Electricity consumption by sector
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< 2023 2030 150 122 / B Residential
= B wind Capacity 100 B Commercial
[T} Source: IRENA and Statista v
o Australian Government 50 34 B Others
<C e A amope 0 W Industrial

i 2023 2030
The Australian government's new energy strategy

targets B Solar Capacity
Source: IRENA

Source: Energy.gov.au

*

» Expandrenewable energy to reach 82% by 2030.

y Australian Government « Launch Solar Sunshot Scheme with $1B for domestic solar tech.

Clean Energy Regulator + Encourage investments in critical minerals and energy storage.
» Establish net zero Economy Authority for infrastructure 2023: Total PPA deals
projects. :
Carbon tax - Australia has implemented a $70 ‘shadow price’ on 200 172 —-
carbon emissions in 2024 150 142 ~
o
100 o
*The Liberal d modular orl I could be installed, allin sites hosting coal-fired PPA 50
power facilities that have either closed or. and each g capacity ASMR could c.0rg.au/wp-cor A-St 23.pdf
start generating electricity by 2035, while alarger plant could come online by 2037, according to the coalition. hety org.au/wp- M22.pdf O
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COze + Electricity mix. Others. Ll
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https://www.energy.gov.au/data/australian-energy-trade-2020-21#:~:text=The%20figure%20shows%20Australian%20energy,petroleum%20products%20and%20crude%20oil.
https://www.energy.gov.au/data/australian-energy-trade-2020-21#:~:text=The%20figure%20shows%20Australian%20energy,petroleum%20products%20and%20crude%20oil.
https://www.globalaustralia.gov.au/news-and-resources/news-items/australian-budget-commits-a25bn-clean-energy-and-renewables-projects#:~:text=Australian%20Budget%20commits%20A%2425bn%20to%20clean%20energy%20and%20renewables%20projects&text=The%20Australian%20Government%20has%20released,net%20zero%20commitment%20by%202050.y
https://www.globalaustralia.gov.au/news-and-resources/news-items/australian-budget-commits-a25bn-clean-energy-and-renewables-projects#:~:text=Australian%20Budget%20commits%20A%2425bn%20to%20clean%20energy%20and%20renewables%20projects&text=The%20Australian%20Government%20has%20released,net%20zero%20commitment%20by%202050.y
https://www.globalaustralia.gov.au/news-and-resources/news-items/australian-budget-commits-a25bn-clean-energy-and-renewables-projects#:~:text=Australian%20Budget%20commits%20A%2425bn%20to%20clean%20energy%20and%20renewables%20projects&text=The%20Australian%20Government%20has%20released,net%20zero%20commitment%20by%202050.y
http://pv-magazine-australia.com

The growth of renewable power in Saudi Arabia has picked up pace recently because of the country’s policy to diversify its sources to ensure supply security in the long term. Due to the
Saudi increasing power demand in Saudi Arabia, the country has been overutilizing its Fossil fuels reserves instead of exporting them. An abundance of solar radiation and wind resources makes

Arabia

solar and wind power the key renewable technologies of focus.

\\energy annually, targeting a total of 130 GW before 2030.

J

| potential growth.

NG )

J/In July 2024, PIF has announced the signing of new agreements to localize in \ 39%
Saudi Arabia, the manufacturing and assembly of equipment and components €O, emissions (in million tons CO, equivalent)
needed for solar and wind power. These agreements have been entered into
by the Renewable Energy Localization Company (RELC), a fully owned PIF 800 2023 Electricity mix
company.

pany 750 720.9 725.9 .

RELC works toward achieving the most appropriate mix for electricity 676.3 | oil
production and replacing liquid fuels currently used in electricity in Saudi 700 : Natural Gas

| Arabia, in line with Saudi efforts toward achieving Vision 2030 targets. ) 650 B Renewables

600
2021 2022 2023 Sources: Statistical Review of World Energy 2024

“/I)uring 2015-2023, renewable power capacity in Saudi Arabia increased at a
CAGR of 82.4% from 0.02GW to 3GW. In 2023, solar PV constituted 82.6% of Source: Statistical Review of World Energy 2024
the total renewable power capacity of the country, followed by onshore wind
accounting for nearly 14.1% and solar thermal accounting for 3.1% share. . 5% /\

o . . . o Total Renewable capacity (In GW)
i+ et . sl (@ Share of renewable power capacity in Saudi Arabia’s total capacity mix is
,ﬁ:“mmz’:‘:ﬂm“ L estimated to reach 35.4% in 2035 from 3.2% in 2023 with an estimated share of

\\6.9% in 2030. /» 150 130.0 Electricity consumption by sector
- - 100 .
B N B Industrial

‘,/Water and Electricity Regulatory Authority (WERA) regulates the \\ 50 3.0 Residential v
electricity and water desalination sector within the Kingdom. It also preserves 0 M Services

. ) . L ! 2023 2030
A’CWA POWER these services from economic fluctuations to maintain financial growth and B Others
19 |g A the prosperity of the national economy.

Saudi Electricity Regulatory Authority (SERA) is the regulatory body for the Source: IRENA, Solar Quarter Sources: Enerdata, Clean Energy Wire
electricity sector in the Kingdom of Saudi Arabia. It aims to make the sector

| consumer-centric, organized, reliable, sustainable, and highly efficient. | —

/ o oeaghe pen oA e no(Rert, sadnzomn
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‘,/ACWA Power is a leading developer of renewable energy projects in Saudi \\ porev-as 75“3:”3”*?4‘3*”‘2“,5“‘%“”, S . ‘,/SPPC signs PPAs For three new solar PV projects (5.5 GW) in Saudi Arabia: The Saudi \\

Arabia, with a focus on solar and wind energy. ACWA Power is working towards | forcressiaiian s swfz(odu%iln“mzn g0, o Power Procurement Company (SPPC) has signed power purchase agreements for three new
ttps:// et/publications/daily-energy c:signs-ppas-three-new-solar-py-projects-55-gw-saudi-arabia.html . . 8 R . . L,
Saudi Arabia's renewable energy goal by contributing around 40 GW towards :‘—;E;wm /news-and indighta/oreser a»afpﬂf{'f *W o i solar photovoltaic projects with a combined capacity of 5.5 GW, as part of Saudi Arabia’s <
this target, with 24 GW of green projects already operational or in advanced ) o i : National Renewable Energy Program. The estimated $3 Bn deals with Saudi renewable ~
stages. ACWA Power has increased its desalination capacity and aims to energy utility ACWA Power Company, the Water & Electricity Holding Company and Aramco o
accelerate project timelines, ensuring that the company stays ahead of the Power for the following plants: 2 GW Haden, the 2 GW Al Muwayh and 1.5 GW Al Khushaybi ~
curve. ACWA Power's efforts to expand capacity and lower costs have made located in the Qassim region.
Saudi'sol.arenenjgyamor!g the.cheapestgloballyAT\fvo-FiFths QFACWA Power's Ministry of Energy announced Saudi Arabia's ambitious goal of adding 20 GW of renewable O
capacity is outside Saudi Arabia, and the company is also eyeing China for S
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aramco

Sources: GreenTree Global Publication
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» USA expected to triple renewable energy by 2030; Investment in clean energy increases to an estimated more than $300 billion in 2024, 1.6 times the 2020 level.
* In October 2023, the U.S. Government announced $3.46 Bn for 58 projects to strengthen grid reliability and resilience, sparking a combined public-private investment of $8 billion, and
USA bringing more than 35 GW of new renewable energy.

/

/ Regulations in the USA are enforced by several federal and state government\\

entities. CO: emissions (million metric tons of COz equivalents) 2023 Electricity Mix

The Federal Energy Regulatory Commission (FERC) regulates the interstate
transmission of electricity, natural gas, and oil. While several federal offices

such as U.S. Department of Energy, Environmental Protection Agency and 7000 5197.2 5270.1 5130.1 W Coal
\\others oversee specific components of the oil and gas industry /’ 5000 | oil
. B 3608.0 Natural Gas
3000 B Nuclear
New generation capacity- Wind (in GW) 1000 B Renewable Sources
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» Solaris overtaking wind as the largest single source of new generating capacity in Canada in 2024, but new gas-fired resources, both new facilities and repowered coal plants, are expected to
Canada come into service as well
* Government of Canada announced plans to allow systems that utilize waste biomass to produce heat and/or electricity to claim the country’s Clean Technology Investment Tax Credit and
Clean Electricity Investment Tax Credit.

Ve K\\
[ The federal government plays a supporting role by investing in research
and development and supporting the commercialization of new

CO: emissions (million metric tons of CO: equivalents)
2023 Electricity mix

technologies. 599.4
600.0 596.7 - .
The Canada Energy Regulator exercises federal jurisdiction over 580.0 : B Hydro electric
electricity exports and over international and interprovincial power lines; 580.0 . B Combustible fuels
The Canadian Nuclear Safety Commission regulates the use of nuclear B Nuclear
energy and materials to protect health, safety, security and the 560.0 Wind and Solar
environment, and to implement Canada’s international commitments on 5400 20.6%
Y T | the peaceful use of nuclear energy., | .
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/E/anada has three power grids such as the Western grid, the Eastern 7\\\ 0 2023 2030
grid, and the Quebec grid. Canada's grids are also tied into the United 0 2019 2020 2021 2022 2023
States’ grids through 37 major transmission lines from New England to
the Pacific Northwest. Sources: IRENA, Internal Forecast Source: Government of Canada and Forbes
The Canada Energy Regulator describes Canada’s electricity grid as
“fragmented,” with few grid connections that link different locations 060
together. Large grid connections primarily connect provinces to the Energy tax cre and sub
N \ynited States and electricity flows north to south.; //' <
/= R 7. /f ,Z\ Pub!u: -(munlapal, Private (o:o-operatwe Refundable tax credit for clean energy 30% of up to CAD 6.7 billion over five years o~
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B.C.'s electricity grid, creating jobs and supporting clean growth; Out of are municipally reactors.
the proposals received, approx. 70% are wind projects, 20% are solar, and owned ©)
\.10% include biomass and hydro / " ..
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Mexico

Mexico's nearshoring appeal attracted inward foreign direct investment (FDI) flows of around $36 billion in 2023, their highest level in 18 years, compared to around $14 billion in 2006

[ Mexico's National Electric System (Sistema Eléctrico Nacional or SEN) is
comprised of 9 regions, plus a binational electricity system in Baja
California. Most of the nine regions are interconnected, forming the
National Interconnected System (SIN). The Baja California system operates
in the Western Interconnection of the United States, overseen by the
Western Electricity Coordinating Council (WECC).

The Secretariat of Energy (SENER) is the government departmentin
charge of production and regulation of energy in Mexico. SENER estimates
there to be 64,595 MW of newly installed capacity by 2038 including

| PV-DG, green hydrogen, and storage systems

New Generation Capacity- Wind (In GW)

20
15.8
15
10
7.3
5
0
2023 2030

Sources: IRENA, Internal Forecast

[ Power Purchase Agreements (PPAs) are one of the main ways to trade
energy in Mexico. Several Private energy utilities such as Iberdrola, Enel,
ENGIE, and Mitsui offers attractive PPAs in Mexico for large consumers.

The other mechanism to trade energy is the wholesale market. The
Mexican Wholesale Electricity Market (MEM) is a short-term market
where prices are determined one day in advance or in real time. Electricity
producers send bids to the National Center for Energy Control (CENACE)
thatindicate the amount of energy they are offering at a specific price.
Currently, CFE and some private companies are participating in the

| markets.
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Role of government and regulators Public Utilities Private Utilities

Energy Ministry (SENER) Preparation, enforcement and
supervision of the electricity

energy policy

Energy Regulatory Commission Government regulator for
(CRE) Mexico's oil, natural gas,
biofuels, and electricity sectors

CENACE (Centro Nacional de
Control de Energia), a
subdivision of a State-owned
electric utility company, CFE
(Comision Federal de
Electricidad)

Manages the wholesale
electricity market and power
grid. It requlates the purchase
and sale market of electric
energy

State-owned electric utility company, CFE
(Comision Federal de Electricidad),
holds 54% share of the electricity
market.

In 2023, CFE produced 73% of the
electricity consumed in Mexico, covering
99.4% of the population's needs.

2023 Electricity consumption by sector

B Industry
Households

W Services

B Others

Sources: Enerdata

The local Independent Power Producers
(IPPs) accounted for 30.5%

Iberdrola
Naturgy
Sempra Energy
Fermaca
TCEnergy

Sources: Economic Times, Mexico Business
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Market Data

Physical
Energy Flows

Figure 1: Hydrogen production projects (2019-2024)

Figure 2: Green Hydrogen Market Size, 2023 - 2032 (USD
bn)

Figure 3: Investment in hydrogen electrolysers and other
supply by region (left) and intended use (right)

Figure 4: Capacity of announced CCUS PROJECTS, (mtCO2
PER year)

Figure 5: COz capture capacity by Region

Figure 6: CCUS investment pipeline by type (left) and region
(right) based on announced projects

Figure 7: Reactors under construction
Figure 8: Operable reactors

Figure 9: Nuclear renaissance

ENERGY IN
< THE REGIONS

Figure 10: Number of New Electric Cars and Buses on
road

Figure 11: Gigafactories Project update (till 2023)

Figure 12: FIDs for utility-scale renewable projects (2016-
2023)

Figure 13: Global added wind and solar capacity in 2022 and
2023

Figure 14: Corporate PPA (in GW) from 2015 to 2023

Figure 15: Global annual investment in the power sector by
technology, 2021-2024E

Figure 16: Battery storage investment by geography (left)
and segment (right), 2017-2024e

Figure 17: Deployment progress to be made by technology
levers (1/2)

Figure 18: Deployment progress to be made by technology
levers (2/2)
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Hydrogen

FIGURE 1

Hydrogen production projects (2019-2024)
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Hydrogen

Green hydrogen production can grow massively by 2030 but cost challenges are hampering
deployment
» The global green hydrogen market was valued
at $4.24 Bn in 2023, which is estimated to reach
FIGURE 2 $95.14 Bnin 2032, growing at a CAGR of 41.3%

Green Hydrogen Market Size, 2023 - 2032 (USD bn) More than 1,000 renewable and low-carbon
hydrogen projects requiring $320Bn of
investment by the end of 2030 have been
95.14 announced globally, although less than 10%
have reached final investment decision

Of these projects, 112 are for gigawatt-scale
production — 91 of which are green and 21 are /\
“low-carbon”, and will need about $150Bn of
investment by 2030, according to the Hydrogen
Insights 2023 study
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Hydrogen

Investment in hydrogen electrolysers is set to increase by 140% in 2024, reaching $5 billion due to

new capacity additions and cost inflation

FIGURE 3

Investment in hydrogen electrolysers and other supply by region (left) and intended use (right)
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W Latin America H Other M Electricity Storage

B Other

Source: World Energy Investment 2024

2022 2023 2024e

B Mobility
B H2-based fuels or trade

China will invest $900 million in a new plant
in 2024 and plans 20+ 100 MW projects by
2026

Europe's investment will increase 120%,
featuring a $270 million electrolyser in
Portugal and a $7 billion steel plant in
Sweden

The USA will see a 120% rise in investment,
driven by the Clean Hydrogen Production
Tax Credit, with a $550 million plantin
Arizona

Saudi Arabia’s $8.4 billion plant will be the
world’s largest, starting in 2026, and ACME
Group in Oman will invest $480 millionin a
2025 project
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CCuUs
CCUS: Capacity of announced CCUS PROJECTS, (mtCO: PER year)

FIGURE 4

Capacity of announced CCUS PROJECTS, (mtCO:2 PER year)
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» The CCUS market is rapidly expanding, with CO2-

capture capacity expected to increase at least
threefold between 2020 and 2030

In the past year, CCUS capacity under
development has grown by over 40%, with more

than 200 new facilities added to the pipeline,
totaling 68 in operation, 39 under development,
and 533 in planning

Europe and North America together account for
the largest share, <80% of announced capacity,
largely driven by policy incentives

o
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CCus

FIGURE 5

CO:2 capture capacity by Region

» As aresult of supportive policies and incentives,
Europe and North America will dominate the

Global CO, capture capacity by region CCUS market by 2030, contributing 450 million
Million tonnes per annum tpa of capture capacity, more than 80% of the
projected global total of 550 million tpa
600 1 European capacity is projected to hit 222 million
tpa by 2030
500 -
/\
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300 - Vv
200 A
100 -
JE
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CCuUs

$20bn in public funding was allocated to CCUS projects in 2023, including $1.7bn from the USA,
$1.2bn from Denmark, and over $500mn from the EU

e Around 20 commercial-scale CCUS projects
reached FID in 2023 across seven countries

FIGURE 6 ¢ CCUS investment could increase nearly

. . . R . tenfold to $26 billion by 2025
CCUS investment pipeline by type (left) and region (right) based on announced projects

*  Global CO: capture capacity would increase
to 430 Mt COz/year and storage capacity to
40 40 620 Mt COz/year by 2030

« Investment in DAC projects will rise to $660
million in 2024, with the Stratos project in

[ ] Texas targeting a capacity of 500 kt CO2z/
30 30 year by mid-2025 A\
2 20
VvV
1 I 10 I
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Nuclear

Nuclear renaissance triggered by climate change and sovereignty issues
FIGURE 7

Reactors under construction

Top 10 reactors under construction net capacity - 2023
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Source: World Nuclear Association - Reactor Database
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In 2024, there were 64 nuclear reactors under
construction worldwide with total capacity of
67.4 GWe

China ranked first with 25 units with capacity of
32.2 GWe

Followed by India and Turkey, with 7 and 4
reactors under construction, having capacities
of 5.4 GWe and 4.5 GWe, respectively

In 2023, 5 nuclear reactors were permanently
shut down worldwide
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Nuclear

Nuclear renaissance triggered by climate change and sovereignty issues

e In 2024, there were 439 nuclear reactors in
FIGURE 8 operation in 32 countries around the world with

Operable reactors total capacity of 395.4 GWe

) + The United States had the largest number of
Top 10 operable reactors net capacity - 2023 nuclear power reactors in operation at the time,

at 94 units with highest capacity of 97.0 GWe

United States France and China had the second largest number
of nuclear power reactors in operation at the
time, at 56 units each with 61.4 GWe and 54.4

respectively /\
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Nuclear

FIGURE 9

Nuclear renaissance

Upcoming
planned
reactors

Online
nuclear

reactors

New
reactors
projects

~90 In 2024, 88hpower l
reactors with a tota
planned capacity of 85 GWe
>300 are planned, andd344 A
more are proposed wit
proposed capacity of 365 GWe
In 2023, 5 new nuclear
reactors came online
5 (Belarus,
China, Korea, Slovak
Republic, and the USA)
33
completed 66GW
~60 under construction
d reactors’ worldwide
under

construction

capacity

Most reactors
currently planned are
in countries in Asia,
characterized by fast-
growing economies and
rapidly-rising electricity
demand
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EV Transport

FIGURE 10

Number of New Electric Cars and Buses on road

Number of New Electric Cars on the road per geo (2023 compared to 2022
35.3%

37.3%
22.0%
% 41.6%
. North Unites
Global China Europe America Kingdom France Germany Norway Netherlands
2022 10200000 5900000 2700000 1113400 370000 340000 830000 156000 137000
2023 13800000 8100000 3300000 1576200 450000 470000 700000 110000 210000

Number of New Electric Buses on the road per geo (2023 compared to 2022
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. North Unites
Global China Europe America Kingdom France Germany Norway Netherlands
m2022 60900 46400 5193 2730 505 800 666 310 113
m2023 51200 31500 8670 1540 1343 762 888 540 189

Source: IEA

Almost 14 million new electric cars were
registered globally in 2023, 95% of which were
in China, Europe and the United States

In China, the number of new electric car
registrations reached 8.1 Mn, while the new
electric car registrations totalled 1.4 Mn and 3.2
Mnin the United States and Europe, respectively.

Battery electric cars accounted for 70% of the
electric car stock in 2023

Globally, almost 50000 electric buses were
sold in 2023, equating to 3% of total bus sales
and bringing the global stock to approximately
635000 in total

This relatively low share is primarily due to the
limited sales shares in most emerging market
and developing economies (EMDEs), as well as
the low market penetration of electric buses in
some larger markets such as the United States
and Korea
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Gigafactories

Gigafactories project update (till 2023)

Share of 2030 pipeline

FIGURE 11

Gigafactories project update B Other
3%
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Capacity in China alone, 6.1 u Chlna
TWH capacity 68%
Nt oy "%
» The 2022 IRA in the USA spurred battery cell development, making the sector the 2nd largest globally outside of China by mid-2023 401
» Central Europe has emerged as a key gigafactory hub, with countries like Poland, Hungary, and Germany . . .
» Chinese EV battery maker in talks to invest $1.28bn in new UK gigafactory GlgaFactorles around the WOI'lC.1 (operatlonal
- 163 and under construction — 238)
Electric vehicle battery recycling capacity Dec 2023, by country (in ‘000 metric tons)
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Source: Gigafactories map, Benchmark 2023




Renewables

2023: Arecord year for renewable capacity increase

FIGURE 12

FIDs for utility-scale renewable projects (2016-2023)
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Notes: Excludes large hydropower. “Other” includes biomass, waste-to-energy, geothermal, small hydro and marine.
Source: Gigafactories map, Benchmark 2023

FIDs for utility-scale renewable projects
increased by 15% year-on-year to almost $400
billion in 2023, an all-time high.

FIDs for solar plants represented more than half
of the total at $220 billion —a new record and 2.5
times the amount approved in 2020.

wind power recovered somewhat from the
previous year's drop due to a strong recovery
in offshore FIDs, while fewer onshore wind
projects were approved.

The total numbers of utility-scale deals continued
to increase significantly as the combined value
of deals above $1 billion more than doubled.
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Renewables

wind and solar capacity added (IRENA July data)

FIGURE 13

Global added wind and solar capacity in 2022 and 2023
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Renewables

Corporate ppa

FIGURE 14
Corporate PPA (in GW) from 2015 to 2023
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Source: https://about.bnef.com/blog/corporate-clean-power-buying-grew-12-to-new-record-in-2023-according-to-bloombergnef/

Corporations publicly announced a record 46
gigawatts (GW) of solar and wind contracts in
2023, some 12% more than the previous record
of 41GW in 2022.

The improving economics in key regions like
Europe, alongside imminent company clean
energy goals, were the main drivers underpinning
this growth and position the market even better
for 2024.

Some 45% (20.9GW) of corporate PPAs
announced in 2023 were in the Americas region,
followed by Europe at 33% (15.4GW).

While the United States remained the largest
market for PPAs, with 17.3GW of deals
announced, this was down 16% from the record
20.6GW announced in 2022.
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Renewables

FIGURE 15

Global annualinvestment in the power sector by technology, 2021-2024E

Investment in renewable power rose rapidly
across the board, with promising momentum for
spending on grids, nuclear and battery storage

in 2024
) ) Grid investment in EMDE outside China grew by
Advenced economies China Other EMDE an impressive 15%, reaching almost $80 billion
400 L L e i — in 2023
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Notes: REP = renewable power. FFP = fossil fuels power. BESS = Battery Energy Storage System. Investment spending on BESS in other EMDE is so small
(USD 2 billion in 2024e) that it can almost not be detected on the chart. 2024e = estimated values for 2024.




Renewables

Batteries storage investments are picking-up, unfortunately not enough for the moment to meet
the net zero scenario requirements

FIGURE 16

Battery storage investment by geography (left) and segment (right), 2017-2024e
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Source: World Energy Investment 2024

Advanced economies and China led power
grid investment, making up 80% of global
spending, with China investment at $80
billion and the $100 billion

Investment in advanced economies grew
by 11% in 2023, with the EU spending $60
billion,

Concessional financing and public funding
accounted for 80% of grid investment

in EMDE, with many regions, including
Southeast Asia and Africa, facing
challenges due to lack of robust regulatory
frameworks and financial viability of
utilities
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Transversal: Pathway to net zero

Pathway to net zero is insufficient on almost all dimensions (1/2)

FIGURE 17

Deployment progress to be made by technology — main levers (1/2)
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Transversal: Pathway to net zero

Pathway to net zero is insufficient on almost all dimensions (2/2

FIGURE 18

Deployment progress to be made by technology — main levers (2/2)

Today (Parc / Production2023 YE) ig?:ci’:";e / 2050 pace / objective

Electric
transportation

40 M (Fleet)
14 M (2023 sales +35% YoY)

360 M (Fleet)

2180 M ((Fleet)

Heat pumps

P

200 M units (Fleet)
+18 M pa / +11% YoY (Growth)

450 M (Fleet)

800 M (Fleet)

Carbon
Capture and
Storage

0,4 GT capture /y ( production)

1.7GT/y

33GT/y

Energy
Intensity
improvement

4

1.3% / y (growth)

33%/y

28%/y
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Energy sovereignty

FIGURE 1

Major LNG gas importsin EU
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In 2023, The largest LNG exporter to the EU was
the USA with a 46% (56.3 bcm) share, followed
by Russia (15%, 17.8 bcm) and Qatar (13%, 15.5
bcm) on the 2nd and 3rd place, respectively

Algeria (7%, 8.5 bcm), Nigeria (6%, 7.6 bcm) and
Norway (4%, 4.6 bcm) were also significant LNG
exporters to the EU occupying the 4th, 5th and
6th market shares, respectively

The largest LNG importer was France (22%, 26.7
bcm) in 2023. Spain (18%, 22.8 bcm) and the
Netherlands (17%, 20,7 bcm) occupied the 2nd
and 3rd position

They were followed by Italy (11%, 14 bcm) and
Belgium (10%, 12.8 bcm) on the 4th and 5th
largest LNG importer position
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Energy sovereignty

FIGURE 2

Russian gas exports in EU

Share of the imports (%)

1001
7% o%
o
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11%
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2021-Q1  2021-Q2 2021-Q3 2021-Q4 2022-Q1 2022-Q2 2022-Q3 2022-Q4 2023-Q1 2023-Q2 2023-Q3 2023-Q4

Angola B Cameroon W Egypt B Trinidad and Tobago B Nigeria
B Qatar United States B Azerbaijan Russia B Norway
B UK B Algeria

Note: Quarterly share of gas imports within the total, combining both pipeline and LNG imports

Source: European Commission 2023, CREA

A 19% increase of Russian gas exports
(pipeline+LNG) imports, the 4th quarter of 2023,
compared to the previous and 16% increase y-o-y

Compared to the 4th quarter of 2021, total
Russian gas exports were down by 64% (-22.5
bcm)

Despite fluctuations, the importance of LNG in
overall Russian exports has increased compared
to the historic Russian gas export structure to
the EU

The EU was the largest buyer, purchasing 49% of
Russia's LNG exports

As of 11 April 2024, the European Parliament
has passed a law allowing Member States to
ban Russian LNG imports by preventing Russian
firms from booking gas infrastructure capacity.
However, no major importer has indicated they
will exercise this option

o
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Energy sovereignty

FIGURE 3

Electricity import/exportin Europe in 2023
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Energy sovereignty

FIGURE 4

Development of major gas exports - USA

In 2023, the USA led global LNG exports 11.9 bn
cf/d, a 12% increase from 2022, primarily driven

Monthly liquefied natural gas exports from select countries (Jan 2016 - Dec 2023) billion cubic feet per day

14 United by strong European demand and record exports
1 tates, . in November and December
NI o |
10 41 Q \4“\"‘» ‘,\‘A/ "/,‘,’ \, »A Qatar Europe, including Tirkiye, was the main
destination for USA LNG, accounting for 66% of
8 exports, with the Netherlands, France, and the
UK being the largest importers
Russia
4 ~ "A "Nw M‘ A V\l Malaysia Asiareceived 26% of USA LNG exports, Japanand
2 \/\’l‘ South Korea were the top Asian importers, while /\
0 \ \ \ \ \ . \ new import activities began in the Philippines
2016 2017 2018 2019 2020 2021 2022 2023 and Vietnam in 2023
Annual USA liquefied natural gas exports LNGimport capacityin Europe continued to grow,
with significant expansions in the Netherlands Vv
7% and new Ffacilities in Germany
8 +119%
7
6 All other ltaly Note: The United States was the world’s largest liquefied natural gas
exporterin 2023
5 Germany
4 Spain
+28%
3 UK
2 ] France
ghlr::?\ Brazil
1 ou Netherlands . -55% +11%
Korea
0, ' Japan ' ' ' -.- Argentina
2021 Asia 2023 2021 Europe 2023 2021 restof 2023
world
Source: EIA
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Changing commitments and focus

FIGURE 5

Annual Investment In Clean Energy By Selected Country And Region, 2019 And 2024, In $ Bn
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Africa

Global energy investment is set to exceed $3
tn for the Ffirst time in 2024, with $2 tn going to
clean energy technologies and infrastructure.

Investment in clean energy has accelerated since
2020, and spending on renewable power, grids
and storage is now higher than total spending on
oil, gas, and coal.

In 2024, the share of global clean energy
investment in Emerging Market and Developing
Economies (EMDE) outside China is expected to
remain around 15% of the total
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Changing commitments and focus

FIGURE 6

Government Clean Energy Investment Support And Consumer Energy Affordability Spending Earmarked By
Region, Q2 2023,In $ Bn

B [

92
Emerging Markets and Developing Economies .

137

M Clean Energy Investment support Il Consumer enery affordability spending

Source: IEA

As of Q2 2023, the vast majority of spending
on both affordability and clean energy remains
concentrated in advanced economies, which
now account for 93% of total government
clean energy investment support and 85% of
consumer affordability support tracked to date

As of Q2 2023, spending by EMDEs on

affordability measures increased compared to
the past six months by additional $23 Bn

These measures were largely in the form of
direct transfers to energy companies for keeping
prices at affordable levels through the early part
of the energy crisis, as was the case in Indonesia,
Mexico, Nigeria, and Malaysia

<
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Changing commitments and focus

Direct Investments Into Hydrogen Projects Announced Through 2030, As Of 31st January 2023, In $Bn,

FIGURE 7
By Region
117
48 46
Europe Latin North
America America

Source: Hydrogen Council

34

Oceania

21
Middle
East

19 18 17
Africa China South
Korea,

rest of
Asia

Globally, the industry has announced more than
1,000 large-scale project proposals as of the
end of January 2023

Since May 2022, more than 350 new proposals
have been announced. Of the total, 795 aim to
be fully or partially commissioned through 2030
and represent total investments of $320 Bn of
direct investments into hydrogen value chains
through 2030 (up from $240 Bn)

Europe remains the global leader in hydrogen
project proposals, with the highest total
investments ($117 Bn, 35% of global
investments)

Latin America and North America follow Europe,
each representing about 15% of announced
investments
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Changing commitments and focus

FIGURE 8
Electricity Mix across the world, 2023

USA Electricity Mix, 2023

Germany Electricity Mix, 2023

UK Electricity Mix, 2023

France Electricity Mix, 2023

0%

2% 1% L 1% g B Nuclear
399 0% Natural Gas Wind oo 2% » u Ga'S 6% 1%
57% . HWCoal B Coal * ™ Wwind B Wind and Solar
431% 04a 12% B Nucl
10.2% B Oil & Natural Gas veear
B Nuclear B Solar H Bjo energy B Hydro
|
wind 12% B Biomass . Zoldar Natural Gas
ydropower
o |
18.6% Hydropower B Hydropower [, = Coal m ol
B Solar B Nuclear m Oil
0.4% ® Others B Others - Ih B Coal
- 16.2% 29% Others B QOthers
Source: Statistical Review of World Energy 2024 Source: Statista Source: Gov.UK - Energy Trends June 2024 Source: Statistical Review of World Energy Data 2024
Australia Electricity Mix, 2023 China Electricity Mix, 2023 India Electricity Mix, 2023
0% 2% 0% H Qjl 0% 34
29% 17% . ! 3% % 12% )
, moil 18% Natural Gas moil
8%
Natural Gas N Coal Natural Gas
® Coal 2%
B Nuclear 2, B Coal

B Hydropower

' B Renewables
6% B Others

46%

B Hydropower

13% .

4%

B Renewables

B Others

61%

75%

B Nuclear
B Hydropower

B Renewables

Source: Statistical Review of World Energy 2024

Source: Statistical Review of World Energy 2024

Source: Statistical Review of World Energy 2024

WEMO 2024

O
o]




Market reform

FIGURE 9

Existing market designs across the world (1/4)

Market Design

Operators

Key Existing Energy Market Design In the USA

Key Insights

Country/Region

Energy-Only

The Electric Reliability
Council of Texas (ERCOT)

ERCOT manages the Texas Interconnection, the electric grid in most of Texas
It operates an energy-only market where generators are paid only when they provide power to the grid on a day-to-day basis

USA

Hybrid (Energy,
Capacity and
Ancillary Model)

Pennsylvania New Jersey
Maryland Interconnection
(PJM)

PJM operates the Reliability Pricing Model (RPM), a forward capacity market into which capacity resources participate by
selling their available capacity to help PJM meet its forecasted load needed to ensure reliability in each delivery year

It coordinates the movement of wholesale electricity in all or parts of Delaware, Illinois, Indiana, Kentucky, Maryland, Michigan,
New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, West Virginia, and the District of Columbia

USA

Hybrid (Energy,
Capacity and
Ancillary Model)

Midcontinent Independent
Operator (MISO)

MISO is a not-for-profit quasi-governmental organization that ensures the reliable, least-cost delivery of electricity across all or
parts of 15 USA states (Arkansas, Illinois, Indiana, lowa, Kentucky, Louisiana, Michigan, Minnesota, Mississippi, Missouri, Montana,
North Dakota, South Dakota, Texas, and Wisconsin) and one Canadian province (Manitoba). It is geographically the largest ISO in
the USA

USA

Hybrid (Energy,
Capacity and
Ancillary Model)

ISO New England (ISO-NE)

ISO-NE ensures the day-to-day reliable operation of New England’s bulk power generation and transmission system, oversees
and ensures the fair administration of the region’s wholesale electricity markets, and manages comprehensive, regional planning
processes

SO-NE's existing Forward capacity market was originally designed in line with the average three-year development timeline

for new gas power plants. But the grid operator now expects nearly all new capacity resources in the New England region to be
offshore wind, solar and battery storage by 2029.

USA

Hybrid (Energy,
Capacity and
Ancillary Model)

New York ISO (NYISO)

NYISO operates New York State’s high voltage transmission network, administers and monitors the wholesale electricity
markets in the state, and plans for the state’s energy future. While NYISO operates only NY’s grid, it is subject to FERC's regulatory
authority because the grid is interconnected with other grids in the region

USA

Source: Thomson Reuters, SP Global
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Market reform

FIGURE 10

Existing market designs across the world (2/4)

Key Existing Energy Market Design In Europe (1/2)

Key Insights Country/Region

Market Design Operators

* The Capacity Market (CM) was introduced by the UK Government to manage security of electricity supply and safeguard against
the possibility of future blackouts

» There are two annual capacity auctions:
v/ T-4 Auction: The main auction held four years in advance, securing most of the needed capacity and allowing new generators to UK
obtain 15-year agreements.
v’ T-1 Auction: Top-up auctions just before each delivery year, used for sites not ready for the T-4 auction. Most businesses aim to /\
participate in T-4 for better prices

Energy-Only Note: It is a Mechanism

e OMIE is the nominated electricity market operator (NEMO) for managing the Iberian Peninsula’s day-ahead and intraday
Operador del Mercado electricity markets Spain
Ibérico de Energia (OMIE) « It actively participates in connecting wholesale electricity markets in the EU, along with all of the NEMOs nominated in each v
member state

Energy-Only

Energy-Only Nord Pool + The day-ahead market at Nord Pool is an auction-based exchange for electricity to be delivered physically Nordics & Baltics
» Nord Pool publishes a price for each hour of the coming day in order to help balance supply and demand

¢ Gestore dei Mercati Energetici SpA (GME) is responsible for the organization and economic management of the electricity

Gestore dei Mercati market, according to criteria of neutrality, transparency, objectivity and competition between producers and which also ensures
Energy-Only Energetici SpA (GME) the economic management of adequate availability of the power reserve Italy
» GME operates Italian power, gas and environmental markets and it has been nominated Nominated Electricity Market Operator
(NEMO) for the day ahead and intraday markets in Italy following the approval of the EU Regulation 1222/2015 (CACM)
Capacity * Poland has introduced market wide and technologically neutral capacity market based on capacity auctions. Mechanism has been
Market Note: It is a Mechanism approved in the EC decision “State aid No. SA.46100 (2017/N) - Poland - Planned Polish capacity mechanism” Poland

» The Polish capacity market is open for all electricity generation technologies including DSR and energy storage. Energy storage is
treated as a generating unit, so it can participate in the capacity market as a physical generating unit or a part of DSR unit (part of
an end user’s installation).

o0}
o]
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Market reform

FIGURE 11

Existing market designs across the world (3/4)

Key Existing Energy Market Design In Europe (2/2)

Market Design Operators Key Insights Country/Region
Bundesnetzagentur » The Bundesnetzagentur (Federal Network Agency) in Germany oversees both energy-only and capacity-based aspects of the
Energy-Only . . . A . e . .
. L electricity market. It ensures efficient and reliable operation of the energy market, facilitates the integration of renewable Germany
and Capacity Note: It is a Regulatory Body energy sources, and regulates market activities to maintain stability and security of suppl
Model Operating In Germany oy ’ g Y y PPy
* RTE plays a role in the implementation and management of capacity mechanisms, which are designed to ensure there is enough N\
RTE generation capacity to meet peak demand and maintain grid reliability. While RTE itself does not operate power plants, it
Capacity Model (Réseau de Transport coordinates with generators and other market participants to secure and manage capacity France
d’Electricité) * RTE charges balance responsible entities for the costs of balancing offers due to negative imbalances and compensates them
for positive imbalances
VvV
o
O

Source: Bundesnetzagentur, RTE




Market reform

FIGURE 12

Existing market designs across the world (4/4)

Key Existing Energy Market Design In APAC

Market Design Operators Key Insights Country/Region
Australian Ener e Electricity generated in eastern and southern Australia is traded through the National Electricity Market (NEM). Generators
gy Market o . .
Energy-Only Operator (AEMO) - National make oFfers to s.ell electricity into the market and the Australian Energy Market Operator (AEMO) schedules the lowest priced
Electricity Market (NEM) generatl.o.n available to meet demand_ _ . )
¢ NEM facilitates the exchange of electricity between generators and retailers Australia
+ Itinterconnects the six eastern and southern states and territories and delivers around 80% of all electricity consumption in /\
Australia
Bilateral e Currently, 90% of the electricity traded is through long-term power purchase agreements (PPAs). However, the two-part tariff
Contract Model Note: It is a Mechanism structure of thermal power PPAs has locked electricity distribution companies (DISCOMs) into long-term capacity payments. India
Combining this with self-scheduling of power dispatch at a regional-level results in a sub-optimal outcome for the DISCOMs N
China’s Electricity Market Design combines elements of both energy-only and capacity-based markets, with a growing emphasis on
clean energy
Hybrid Model Note: It is a Mechanism
¢ Energy Only Aspect:
v/ Spot Market: China has a spot market for real-time electricity trading
v'Medium-to-Long-Term (MLT) Contracts: Almost all (97%) of interprovincial power trade in China takes the form of MLT China
v/ contracts
v Provincial-Level Trading: Electricity is primarily traded within provinces
» Capacity-Based Aspects:
v’ Power Capacity Market: Ensures sufficient capacity for reliability.
v’ Inter-Provincial Trading: Efforts to enhance flexible, inter-provincial allocation of electricity

o
~

Source: IEEFA, Australia Government, IEA




Market reform

FIGURE 13

Changing energy market design Overview (1/2)

Region / Country Design Changes Key Insights Year
EU To reform the EU’s Electricity Market < The reform aims to make electricity prices less dependent on volatile fossil Fuels prices, shield consumers from price 2024
Design (EMD spikes, accelerate the deployment of renewable energies and improve consumer protection (Ongoing)
EU To revise Regulation On Wholesale Energy |+ The proposal for an amending Regulation to improve the Union's protection against market manipulation in the wholesale 2023
Market Integrity And Transparency energy market, which revises the Regulation On Wholesale Energy Market Integrity And Transparency (REMIT) and the (Ongoing)
(REMIT) ACER Regulation
* To boost renewables, better protect consumers and enhance industrial competitiveness, the Commission proposed a
. form of the current electricity market rules in March 2023, as part of the Green Deal Industrial Plan 2023
E Green Deal Industrial Plan re . . . . " . R . . :
v * The new electricity market design rules consist of the amending Directive EU/2024/1711 and the amending Regulation (Ongoing)
EU/2024/1747. They were adopted on 21 May 2024 and entered into force on 16 July 2024
* REMA aims to create a market that supports rapid decarbonisation while protecting security of supply
« The second stage of consultation Focus on four key challenges:
v’ REMA proposes retaining marginal pricing in the wholesale power market, while developing the existing Contracts
In 2022, the then Department for for-Difference (CFD) scheme to decouple gas and power prices 2022
UK Business, Energy & Industrial Strategy v Future-proofing the CFD scheme to support renewable investment by moving away from output-based payments, adjusting (Ongoing)
launched its Review of Electricity Market reference prices, and allowing CFDs for partial project capacity
Arrangements (REMA) consultation v/ Optimize the Capacity Market to support emerging low-carbon technologies like CCUS-equipped thermal generation,
hydrogen-fired generation, and long-duration energy storage (LDES)
v’ Exploring whether a single national price or locational pricing is better for a decarbonised power market, excluding nodal
pricing due to its potential negative impact on investor confidence
USA USAID Strengthening Utilities and * The Strenthening L'Jtilities and Promoting Energy Reform (SUPER) program i§ focused on addressing key energy sector 2020
P ting E Ref (SUPER) challenges in USAID’s partner countries related to utility performance, under-investment, legal and regulatory frameworks, (Ongoing)
romoting Energy Reform sector reforms and cross-cutting interventions

Source: USAID, UK Parliament, European Council
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Market reform

FIGURE 14

Changing energy market design Overview (2/2)

Region / Country Design Changes Key Insights Year
The NEM needs modernization to adapt to changes in electricity generation, emerging technologies like solar batteries, and
. . . .. shifting consumer preferences
Australia '(I';:é\'\Ncl))dernlse National Electricity Market « In 2018, the Australian Government and state/territory governments tasked the Energy Security Board with advising on a 2018
long-term market framework for reliability from 2025. The Post-2025 Market Design project was established to ensure the (Ongoing)
NEM meets Future electricity needs with diverse generation sources, demand response, storage, and distributed energy
participation
The expansion of renewable energy in China has been driven by the government’s 2020 pledge to reach peak carbon dioxide
emissions by 2030 and become carbon neutral by 2060 2022
China e China aims to build a Unified National Under a 2022 guideline on establishing a unified national power market issued by the National Development and Reform (Ongoing)
Power Market by 2030 Commission, the country’s top planner, China aims to build the unified electricity market system by 2030, by which time going
renewable energy will Fully participate in market trading

Source: Australia Government, IEA
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LCOE

FIGURE 15
U.S. LCOE - Unsubsidized Analysis ($/Mwh)

USA and European LCOE 2023

*
Despite high end LCOE declines for selected renewable Renewable Energy | Conventional Energy
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LCOE

FIGURE 17

Levelized Cost of Energy Comparison - Historical Renewable Energy LCOE
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Solar PV - Utilty
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reflecting, among other things, recon-
ciliation of the supply chain challenges
that were notable last year

LCOE

Version 3.0 40 50 60 70 80 9.0 100 11.0 120

13.0 14.0 15.0 16.0 17.0 Vel;(s:i?)rF; 3.0 40 50 60 70 80 90 100 11.0 120 13.0 140 150 16.0 17.0

Wind-Onshore LCOE Range Wind-Onshore LCOE Average

Solar PV - Utility LCOE Range = = = Solar PV - Utility LCOE Average

Note: (1) Reflects the average percentage increase (decrease) of the high end and low end of the LCOE range.
(2) Reflects the average compounded annual rate of decline of the high end and low end of the LCOE range.

Source: 2024 Lazard's Levelized Cost of Energy Analysis
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Performance of key players: Europe

FIGURE 18
Europe - 2022 and 2023 revenues and CAGR 2019-2023
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Performance of key players: Europe

FIGURE 19
Europe - 2022 and 2023 EBIDTA margins
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——  Market Data ‘
Money Market Regulations
Performance of key players: Europe
FIGURE 20
Europe - Leverage Ratios 2022 & 2023
Centrica - -
CEZ 1.41x 1.40x 3
E.ON - 1.25x
EDF 2.50x 1.36x 3
EDP 4.19x 3.98x * A
EnBW 2.48x 1.66x *
ENEL 3.47x 2.50x *
ENGIE 2.87x 1.66x 3 \
Fortum 3.66x 1.60x *
Iberdrola 3.16x 3.21x f
Naturgy 2.42x 2.20x 3
@rsted 1.46x 1.71x f
RWE - - N
SSE 2.01x 2.27x 4 N
Vattenfall - 0.94x ;
Average 2.69x 1.98x 3 -
Note: Leverage ratio = Net debt/EBITDA
Source: Refinitiv =




Performance of key players: Europe

FIGURE 21

Europe - 2023 Standard & Poor (S&P) credit ratings

Company 2019 2020 2021 2022 2023
Centrica BBB BBB BBB+ BBB BBB
CEZ A- A- A- A- A-

E.ON BBB BBB BBB BBB BBB+
EDF A- BBB+ BBB BBB BBB
EDP BBB- BBB- BBB BBB BBB
EnBW A- A- A- A- A-
Enel BBB+ BBB+ BBB+ BBB+ BBB
ENGIE A- BBB+ BBB+ BBB+ BBB+
Fortum BBB BBB BBB BBB BBB+
Iberdrola BBB+ BBB+ BBB+ BBB+ BBB+
Naturgy BBB BBB BBB BBB BBB
@rsted BBB+ BBB+ BBB+ BBB+ BBB
SSE BBB+ BBB+ BBB+ BBB+ BBB+
Uniper BBB BBB BBB BBB- BBB-
Vattenfall BBB+ BBB+ BBB BBB+ BBB+

Source: Refinitiv
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Performance of key players: North America

FIGURE 22
North America - 2022 and 2023 revenues and CAGR 2019-2023
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Performance of key players: North America
FIGURE 23
North America - 2022 and 2023 EBIDTA margins
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——  Market Data
Money Market Regulations

Performance of key players: North America

FIGURE 24
North America - Leverage Ratios 2022 & 2023

AES Corp 5.70X 6.97X f
American 5.34X 6.05X 4+
Consolidated
Edison 4.93X 5.25X f
Duke Energy 5.71X 5.78X f
Edison
International 5.09X 517X f N
Exelon 5.97X 5.52X *
FirstEnergy 6.68X 6.21X *
v
Nextera 6.44X 4.15X *
NRG Energy 2.50X -
Pacific Gas 6.70X 7.02X 4
Sempra 5.75X 5.00X 3
Southern Co. 5.48X 5.44X 3
-
o~
Average 5.52x 5.69X * N
o~
O
Note: Leverage ratio = Net debt/EBITDA =
L
=<
Source: Refinitiv &




Performance of key players: North America

FIGURE 25

North America - 2023 Standard & Poor (S&P) credit ratings

Company 2019 2020 2021 2022 2023
AES Corp BB+ BBB- BBB- BBB- BBB-
American Electric BBB+ BBB+ BBB+ BBB+ BBB+
Consolidated Edison A- A- A- A- A-
Duke Energy A- A BBB+ BBB+ BBB+
Edison BBB BBB BBB BBB BBB
Exelon BBB+ BBB+ BBB+ BBB+ BBB+
FirstEnergy BBB BB BBB- BBB BBB
Nextera A- A- A- A- A-
NRG Energy BB BB+ BB+ BB+ BB
Pacific Gas D BB- BBB- BB- BB-
Sempra BBB+ BBB+ BBB+ BBB+ BBB+
Southern Co. BBB BBB BBB BBB BBB

Source: Refinitiv
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M&A trends in energy utilities

FIGURE 26
Top Power and Utilities Deal Activity by Type

» Power and utility companies are divesting non-
regulated and non-core assets, and selling
shares to reduce business risk, improve balance
sheets, and avoid additional debt issuance or
equity issues.

Volume Value ($B) ] :
* These divestments are helping them to gear
200 50 up for substantial investments in energy
infrastructure.
40 Moreover, significant growth in the volume of
150 new renewable assets has spurred M&A activity /\
in the power and utilities sector.
30
100
VvV
20
50
- “ . )
0 0
2019 2020 2021 2023 2023
B Strategic* H PE == Strategic value PE value
m
Source: KPMG ©




M&A trends in energy utilities

FIGURE 27
Top Renewable Energy Deal Activity by Type

Renewable energy M&A deals faced significant
headwinds, including economic uncertainty,
geopolitical tensions, high interest rates,
inflationary pressures, supply chain constraints.

Volume Value ($B) :
Voluntary carbon reduction plans and the IRA

250 20 continue to drive significant investments in
renewables and related green sectors, with
substantial amounts of private capital flowing
into the renewables industry.

200
' ‘ 15 M&A activity in Asia has been driven by large /\
renewable platforms trading at significant
150 premiums.
10 Acquisitions  involving  partnerships  with
international firms seeking to leverage Chinese Vv
100 . X
technology and gain market access are taking
place, alongside investment in the development
5 of clean technologies.
50
0 0
2019 2020 2021 2023 2023
M Strategic* M PE === Strategic value PE value

<
[ee]

Source: KPMG




M&A trends in energy utilities

FIGURE 28
Transacted Capacity by Technology, in GW, 2022 - 2023

132

Total Solar Onshore Wind Offshore Wind
W 2022 N 2023

3%

FIGURE 29

Deals by Geography - 2023 Total

Capacity

Transacted:
119 GW

B Americas M Europe M Asija Pacific B Africa

Source: Peak Wind

» In both 2022 and 2023, solar assets dominated

the deal activity, accounting for nearly 60% of
the deal capacity in 2023.

Over the same period, the transacted solar
capacity decreased by 15% from ~78.7 GW
in 2022 to ~67.3 GW in 2023. This decrease

indicates an overall reduction in the average
transaction size from 347 MW to 302 MW.

In 2023, Europe maintained its dominant position
in global renewable energy transactions,
accounting for 53% of the transacted capacity,
reaffirming the continent’s strong position in
the industry.

WEMO 2024
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M&A trends in energy utilities
FIGURE 30
Major power, utilities, and renewable energy deals in 2023
Acquirer ‘ Target ‘ Rationale ‘ Value (in $ Bn)
Brookfield . . o . . o .
Infrastructure Corp. Triton International Limited « Owner of renewable energy projects expanding its logistics business 13.3
Enbridge Inc. Dominion Energy Questar Corporation « Establish the largest natural gas utility platform in North America 4.3 A\
Enbridge Inc. Public Service Company of North Carolina, Inc. » Add gas utility operations in North Carolina 3.1 VvV
Brookfiled Renewable
Partners L.P. Duke Energy Renewables « Acquisition of scale renewable platform for cash Flows and development 2.8
Brookfield Renewable
Corporation
PRTR] v
IRG A.CQUISIUOH American Electric Power Co. Inc. « Expand presence in the USA electrification and renewable energy sector 1.5 o
Holdings LLC o
o
O
>
L
*Note: Deal data has been sourced from Capital IQ, Pitchbook, and KPMG analysis and majorly excludes asset purchases/minority purchases g
O
Source: KPMG @




Government market interventions

FIGURE 31
Development of electricity prices for household consumers, 2008-2023 (€ per kwWh)

* In the H2-2023, compared with the second half
of 2022, household electricity prices in the EU
showed the sharpestincrease in the Netherlands

0.35 (86%). The largest decrease was observed in
Denmark (-39%).

0.30
In the H2-2023, Ireland and Luxembourg gave
025 the biggest allowances to household consumers.
For household consumers in the EU (For medium-
0.20 sized consumers with an annual consumption
between 2 500 Kilowatt hours (kwh) and 5 000 /\
015 kwh), electricity prices in the second half of 2023
were highest in Germany (€0.4020 per kWh),
0.10 Ireland (€0.3794 per kWh), Belgium (€0.3778 per
’ kWh) and Denmark (€0.3554 per kWh). v
0.05
—l— Prices including taxes —&— Prices excluding taxes
2008S1 prices including taxes adjusted for inflation —— 200851 prices excluding taxes adjusted for inflation

~
[o0]

Source: Eurostat




Government market interventions

FIGURE 32
Electricity prices for household consumers, second half 2023 (€ per kWh)

* For German household consumers, the per
kWh cost was 41 % above the EU average price,
whereas households in Hungary, Bulgaria and
Malta paid less than half the price than the EU

0.60 average.
0.50 The EU average price in the second half of 2023
0.40 — a weighted average using the most recent
030 (2022) consumption data for electricity by
0.20 household consumers — was €0.2847 per kWh.
"""" "|III YR ITIT -
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Government market interventions

FIGURE 33
Share of taxes and levies paid by household consumers for electricity, 2nd half 2023 (%)
* |n the EU, the share of taxes in the second half
of 2023 was the least in Luxembourg, where the
values were in fact negative (-49.2%). Negative
taxes, reflecting the subsidies and allowances,
were also observed in Ireland, Austria, the
Netherlands, Latvia, Portugal and Lithuania

The relative share of taxes was highest in
55 Denmark, making up 48.1% of the total price.
The average share of total taxes and levies at

45

gg EU level in the second half of 2023 was 21.8 %,

15 I I I I I I I I I I I I I I I I an increase of 6.3 percentage points (pp) when N\
_55|I|I| L S O S S S S S S S S S S |I|I|I|I|I|I|.|I|-| 0 0 O |I|.| 1 IIIIIIIlIII.I 1 I.I Compar6d with the second half of 2022, and an

-15 increase of 2.6 percentage points (pp) when
-25 compared with the Ffirst half 2023, mostly driven
:ig by reduction of subsidies and allowances. vV
-55 :
) S S 2 Q0 o The VAT in the EU represented 13.7 % of the
A R NS R S Qo 2. P P20 S 2AL 20285 5e L S
< ST OIS S IS (4 Do D2 @ .80 NN S & .09 <X, AN ) .
@oé &8 §§§§\g§’§§o§@$§§§g§’\§$§§%§§§§s§§§ &L PFEES Sy L total price. It ranged from 4.8 % in Malta to 21.3
< ; N S © .
S FTUFTCES 5 GPCICICT L 7Y gv\ksf \Oec’g;‘ "’%Gz’éé’lggvoo“/\é’ © % in Hungary.
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S
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Source: Eurostat




Government market interventions

FIGURE 34
Development of electricity prices for non-household consumers, 2008-2023 (€ per kwWh)

0.24
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0.20
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0.08

Prices excluding VAT and other recoverable taxes and levies

2008S1 prices including taxes adjusted for inflation

——
—h—
—— 200851 prices excluding taxes adjusted for inflation
_._

Prices excluding taxes

Source: Eurostat

Looking at the non-household total price, i.e.,
including the non-recoverable taxes, for the
second half of 2023, it more than doubled
(107.4%) compared with the 2008 first half year
price, from €0.0968 per kWh to €0.2008 per kWh.

For the prices adjusted for inflation, the total

price for non-household consumers, i.e. including
taxes, was €0.1367 per kWh in the second half of
2023 compared with €0.0968 per kWh in the First
half of 2008. The total price for non-household
consumers, without taxes, was €0.1771 per
kWh in the second half of 2023 compared with
€0.0834 per kWh in the first half of 2008.

o
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Government market interventions

FIGURE 35
Electricity prices for non-household consumers, second half 2023, (€ per kwWh)
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(') This designation is without prejudice to position on status, and is in line with UNSCR 1244/1999 and the ICJ Opinion
on the Kosovo Declaration of Independence

Source: Eurostat (online data codes: nrg_pc_205)

Source: Eurostat

Non-household consumers are medium-sized
consumers with an annual consumption between
500 MWh (Mega Watt hours) and 2000 MWh.

Electricity prices in the second half of 2023
were highest in Cyprus (€0.2759 per kwh) and
Hungary (€0.2695 per kWh). The lowest prices

were observed in Finland (€0.0885 per kwh) and
Sweden (€0.0901 per kwWh).

The EU average price in the second half of
2023 was €0.2008 per kWh. The aggregates are
weighted averages taking into consideration the
average consumption in each band.
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Government market interventions

FIGURE 36

Share of taxes and levies paid by non-household consumers for electricity, H2-2023 (%)
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Source: Eurostat

In the second half of 2023, the share of taxes
was highest in Poland and Cyprus, where non-
recoverable taxes and levies made up 34.9 % and
28.0 % of the total price respectively.

The share of taxes for the EU in the second half
of 2013 stood at 11.8 %, showing an increase
when compared with the second half 2022 (5.6
%), being also in a higher level, compared with
the first half of 2023 (10.0 %).
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Government market interventions

FIGURE 37

Development of natural gas prices for household consumers, 2008-2023 (€ per kWh)
In the H2-2023, the price of natural gas for
household consumers decreased to €0.1125 per

0.120 kwWh, from €0.1137 per kWh the year before,

after an all-time high in the first half of 2023.

The proportion of the taxes increased from 25

0.100
% in the first half of 2008 to 36 % in the first

half of 2021 and then decreased to 20.8 % in the

0.080 second half of 2023, reflecting the subsidies and
allowances measures taken from the countries

0,060 to alleviate the burden of high energy prices.

Prices excluding taxes in the second half of N\
2023 (€0.0891 per kwWh) were lower than the

0.040 respective prices of the first half of 2023 (-2.7 %)
and also lower than the second half of 2022 (-9.1
%

0.020 b). Vv
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Government market interventions

FIGURE 38

Natural gas prices for household consumers, second half 2023 (€ per kWh)

For household consumers in the EU (medium-
sized consumers with an annual consumption
between 20 Gigajoules (GJ) and 200 GJ), natural
gas prices in the second half of 2023 were
highest in Sweden, Ireland and the Netherlands

0.25 and lowest in Hungary, Croatia and Romania
0.20 - The price of natural gas for households in
: I Sweden (€0.2070 per kwh) was more than six
045 ] times the price charged in Hungary (€0.0335 per
: | N | l - kwh) and 84 % higher than the EU average price A
B - €0.1125 per kWh
o010 ™ AN S (€0.1125 p ).
|
0.00 1 1 1 1 1 1 1 R | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |I| 1 | B | 1 1 1 |.|.| v
0.05 S S DY IS EC Do e &8 Y202 ETL LD < Lo o 22 @
V¢ FIFELTPTEEFEFSTIFSSTEFEFE & SFSESE
T SO L L TGRS < oS G Q 5 QO SO0 < IS N o S
e s FETEL F gy TITVFOCCITEL OF ¢ #g"@"’@’\
G & 5 S N 4
8 3 Z s I
< s
2
$
B Without Taxes H VAT Other taxes Q

<
(o)}

Source: Eurostat




Government market interventions

FIGURE 39

Share of taxes and levies paid by household consumers for natural gas, 2nd half 2023 (%)
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Source: Eurostat

» The relative tax contribution in the second half
of 2023 was the least in Luxembourg, where
subsidies and allowances led to negative figures
(-13.88 %). The highest taxes were observed
in Denmark, where total taxes and levies
corresponded to 46.64 % of the final price. In the
Netherlands, this percentage was 46.53 %. The
VAT in the EU represented 9.69 % of the total
price.

These changes relate to the governmental
allowances and subsidies to mitigate high-energy
costs in the second half of 2022, reduced in the
first half of 2023, and further reduced in the
second half of 2023, but is also a consequence
of the overall changes in the price of the energy
and supply component.
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Government market interventions

FIGURE 40

Development of natural gas prices for non-household consumers, 2008-2023 (€ per kwh)
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» From the second half of 2021 the price recorded
increases which reached €0.082 per KWh in the
first half of 2023.

In the second half of 2023 a decrease is observed
for the price including non-recoverable taxes,

which dropped to €0.0689 per KWh. Excluding
taxes, in the second half of 2023, the price was
€0.0682 per KWh, showing a decrease, compared
with the previous semester (-15.1 %) and the
same semester of the previous year (-16.0 %).
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Government market interventions

FIGURE 41

Natural gas prices for non-household consumers, second half 2023 (€ per kwh)
Fornon-household consumersin the EU (medium-
sized consumers with an annual consumption
between 10 000 GJ and 100 000 GJ), natural gas
prices in the second half of 2023 were highest in
Sweden (€0.1276 per kwh) 85 % above the EU

average, followed by Finland (€0.0985 per kWh)

018 and Slovakia (€0.0961 per kwh).
0.16
Sweden and Finland have very little natural gas
0.14 . X
consumption. The lowest prices were recorded
0.12 in Bulgaria (€0.0460 per kWh)
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Government market interventions

FIGURE 42

Share of taxes and levies paid by non-household consumers for natural gas, H2-2023 (%)
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Source: Eurostat

* The weight of all the taxes increased from
around 7.6 % in 2008 to around 21 % in the First
half of 2021 and then dropped to 7.5 % in the
second half of 2022 with subsequent increase to
8.4 % in the second half of 2023.

For non-household consumers, the share of these
non-recoverable taxes in the second half of 2023
was 21.8 % in Sweden, 21.4 % in Finland and 16.2
% in Germany. Austria had zero percentage and
together with Croatia (1.1 %) and Poland (1.3
%) found themselves at the other end of the
spectrum, registering the lowest shares of taxes.
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Al regulations in energy and utility

FIGURE 43

Governments are proposing Al regulations for the energy and utility sectors, though comprehensive regulations are still lacking (1/3)

Evolving Rules

& Regulations

EU Al Act

What Does It Address?

The European Union's long-awaited and much-debated Al Act, which was formally adopted by the European Parliament on 13 March 2024, addresses the rapid advancement and integration of
artificial intelligence technologies across sectors, including the entire energy value chain, as organizations work to develop responsible Al solutions

EU Al Act is a law that will govern the development and/or use of artificial intelligence (Al) in the European Union (EU). The act takes a risk-based approach to regulation, applying different rules
to Al according to the risk they pose. The EU Al Act applies to multiple operators in the Al value chain, such as providers, deployers, importers, distributors, product manufacturers and authorized
representatives).

The Commission is asked to request European standardization organizations to produce a standardization deliverable on reporting and documentation processes to improve Al systems’ resource
performance, such as reduction of energy and other resources consumption of the high-risk Al system during its lifecycle, and on energy efficient development of general-purpose Al models.

The EU Al Act regulates Al systems based on risk level. Risk here refers to the likelihood and severity of the potential harm. Some of the most important provisions include:

« a prohibition on certain Al practices that are deemed to pose unacceptable risk,

« standards for developing and deploying certain high-risk Al systems,

« rules for general-purpose Al (GPAI) models.

« Al systems that do not fall within one of the risk categories in the EU Al Act are not subject to requirements under the act (these are often dubbed the ‘minimal risk’ category), although some may
need to meet transparency obligations and they must comply with other existing laws.

The act also lists specific uses that are generally considered high-risk, including Al systems used:

«in employment contexts, such as those used to recruit candidates, evaluate applicants, and make promotion decisions

« in certain medical devices

«in certain education and vocational training contexts

«in the judicial and democratic process such as systems that are intended to influence the outcome of elections

- to determine access to essential private or public services, including systems that assess eligibility for public benefits and evaluate credit scores.

«in critical infrastructure management (e.g. water, gas and electricity supplies etc.)

«in any biometric identification system which are not prohibited, except for systems that whose sole purpose is to verify a person’s identity (For example, using a fingerprint scanner to grant
someone access to a banking app).

Source: 2024 Lazard's Levelized cost of Energy Analysi
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Al regulations in energy and utility

FIGURE 44

Governments are proposing Al regulations for the energy and utility sectors, though comprehensive regulations are still lacking (2/3)

Country/Region

USA

Evolving Rules & Regulations

¢ Federal Energy Regulatory Commission
(FERC)

What Does It Address?

The incorporation of Al into the regulatory frameworks established by FERC 2023 aligns impeccably with the directive’s aspirations, propelling
the energy sector toward a future where efficiency, resilience, and sustainability are paramount

FERC 2023 emerges as a visionary regulatory framework designed to refine the interconnection process, bolster efficiency, and fortify the
resilience of the energy grid

USA

¢ The California Privacy Protection Agency

The California Privacy Protection Agency board in March 2024 voted 3-2 to advance rules about how businesses use artificial intelligence and
collect the personal information of consumers, workers, and students

The proposed rules seek to create guidelines for the many areas in which Al and personal data can influence the lives of Californians

USA

¢ U.S. Department of Energy (DOE)
Note: This is not a regulatory body

DOE outlines multiple efforts to accelerate the responsible deployment of Al technologies to promote innovation, strengthen America’s
Energy and National Security, and help tackle the climate crisis

In April 2024, as part of President Biden's Investing in America agenda, the U.S. Department of Energy (DOE) announced a series of actions
delivering on key elements of the Executive Order on the Safe, Secure, and Trustworthy Development and Use of Artificial Intelligence

Source: Morgan Lewis, DOE

o
o
-




Al regulations in energy and utility

FIGURE 45

Governments are proposing Al regulations for the energy and utility sectors, though comprehensive regulations are still lacking (3/3)

Country/Region Evolving Rules & Regulations What Does It Address?

* The UK Government is working on a framework to make sure that when Al is used energy consumers benefit from it and are protected

» The Department for Science, Innovation and Technology (DSIT) has set out what regulators should do to make sure that the sectors they regulate

+  The UK's framework for Al regulation follow the UK's Al regulatory principles
UK (Proposed) » Al policy will be based on the principles set out in the white paper. They are:
Note: This is not a regulatory body « Safety, Security And Robustness
« Transparency And Explainability /\
* Fairness

 Accountability And Governance
- Contestability And Redress

Note: N

e |taly: Currently, there are no specific laws, statutory rules, or regulations in Italy that directly regulate Al, and Italy is not expected to enact its own general, far-reaching Al regulation. As for all EU Member States, the
EU Al Act will be Italy's central general and cross-sectoral Al legislation

e Germany: Aside from minor references in German labor law regarding works councils, Germany does not have specific Al regulations. The EU Al Act is expected to serve as the comprehensive Al legislation for Germany
and other EU Member States

e France: France does not have specific Al regulations and is not expected to create its own comprehensive Al laws, as the EU Al Act will cover this. However, France may regulate Al on a sector-specific basis

* As at April 2024, there is currently no generally applicable law regulating the use of artificial intelligence (Al) in Australia. However, a voluntary

f k isti f Eight Al Ethics Princi h i f i 2019
- Eight Al Ethics Principles ramework consisting of Eight thics Principles has existed at a federal level since 20

e Al Assurance Framework « In addition, the New South Wales state government has issued a range of Al-related guidance, including an Al Assurance Framework for NSW

Australia o government agencies seeking to design, build and use Al-enabled products and solutions
Note: This is not a regulatory body . ) o ) ) . . )
«In January 2024, the Australian government published an interim response relating to its safe and responsible Al consultation. Broadly speaking,

the government indicated that it would use a risk-based framework to support the safe use of Al and to prevent harm occurring from the use of

Al

—
o
—

Source: Morgan Lewis, Ofgem, The UK Government, White & Case




Al regulations in energy and utility

FIGURE 46
Al Legal and Regulatory Landscape, China

' Intelligence Code of Ethics  Artificial Intelligencnce Services

' Effective from 17 June 2019 : ) ‘
! ngzeftlve from 25 September | Released on 10 July 2023

1 Effective from 15 August 2023

VvV
2022 - 2023 2023+

Management measures for
Internet Information Service
Data Synthesis

' Next Generation Artificial ' Management Measures for

} Intelligence Development Plan ' Internet Information Service

| Effective from 8 July 2017 . Algorithem Rcemmendation | Ficial ’

} } , © Artificial Intelligence

| Effective from 1 March 2022 Law (Draft)

: 'Next Generation Artificial ‘ ! .

3 'Intelligence Governance . e  Interim Measures for the E rnlaer)E%Smelt fo the NPC

| Principles ' Next Generation Artificial ' management of Generative ; N\

Personal Information
Protection Law

Effective from 1

Data Security Law

Effective from 1
September 2017

Cybersecurity Law
Effective from 1 June 2017

November 2017 Effective from 10 January 2023
.
(V]
. In July 2023, the Cyberspace Administration of China, along with six other PRC authorities, jointly issued the highly anticipated Interim Measures for the management of generative artificial intelligence services. 2
These Measures came into effect on August 15, 2023 o
>
L
=
N
. o
Source: Linklaters =
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automated, and secure control rooms
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Gen Al

FIGURE 1

Data centres are significant drivers of growth in electricity demand in many regions : - )
 Since 2020, the efficiency gains appear to have

dwindled, and the power consumed by data

Data Centres Electric Consumption, Global | 2020-2030 centers has risen
Some Al innovations will boost computing speed
All figures in TWh faster than they ramp up their electricity use, but
the widening use of Al will still imply an increase
1200 in the technology’s consumption of power. For

instance, a single ChatGPT query requires 2.9

watt-hours of electricity, compared with 0.3
watt-hours for a Google search, according to the
International Energy Agency N\

1000

Updated regulations and technological
improvements, including on efficiency, will
be crucial to moderate the surge in energy v
consumption from data centres
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Gen Al

FIGURE 2

Gen Al scope / functional coverage (1/3)

octopusecnergy

» UK energy supplier Octopus Energy has
built conversational Al into its customer
service channels

e The bot reportedly does the work of

250 people and receives ~80% customer
satisfaction than human customer service
agents

Source: Company Websites and Press Releases

« bp announced expanding the use of
generative Al to enhance its global
employee experience using Copilot for
Microsoft 365

e bpis the one of the first companies
globally to act as a launch partner for the
‘intelligent Al assistant’

Shell

* In May 2023, SparkCognition, announced

a technology collaboration with Shell
to accelerate the pace of imaging and
exploration of subsurface structures using

generative Al technology

By using advanced Al algorithms Shell
aims to improve efficiency and speed of
exploration workflows

WEMO 2024
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Gen Al

FIGURE 3

Gen Al scope / functional coverage (2/3)

~

 Eni has recently introduced Generative Al

that generates vector embeddings from
documents, enabling it to retrieve the
most relevant document when a user asks
a question and then uses large language
models (LLMs) to construct the response

-

Source: Company Websites and Press Releases

TotalEnergies

* In Mar 2024,TotalEnergies announced that

it will empower its workers with generative
Al technology following positive results
from a pilot phase

In Aug 2023, the company provided its
employees with access to Bing Chat
Enterprise, which is a secure chat solution
that is based on data, combined with Al

Energy for
generations

* In Mar 2024, Irish electricity provider ESB

announced to deploy generative Al (GenAl)
across its 9,000-strong workforce

» The utilities firm has joined forces with

Microsoft and Accenture to deploy GenAl
tool Copilot for Microsoft 365

O
o
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Gen Al

FIGURE 4

Gen Al scope / functional coverage (3/3)

uni
per
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: * Uniper is now offering the Al
. assistant Copilot for Microsoft
1 365 to all its employees. It

: has adopted Generative Al,

. specifically Copilot for Microsoft
1 365, to transform their work
1

1

1

1

1

1

1

1

1

1

1

Source: Company Websites and Press Releases

* E.ON is adding a special digital

employee to its workforce: the
artificial intelligence 'E.ON GPT’
will support the implementation
of the energy transition in the
future

E.ON GPT provides support with
research activities and word
processing and serves as a virtual
sparring partner for employees on
energy related issues

» Since 2014, Enel has been

investing heavily in Al by
developing a strong in-house
know-how that has Facilitated the
company'’s adoption of generative
Al using Amazon Web Services
(AWS)

Enel identified the opportunity
to use generative Al to boost

IT service desk efficiency by
extending automation to
nontrivial tasks

» The project, dubbed Farseer

Al Generation Forecasting and
Market Automation Program, was
developed by a handful of AES
data scientists in partnership with
Google

The private cloud platform
combines the Farseer predictive
analytics and machine learning
tool for forecasting energy
generation with AMART

WEMO 2024
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Gen Al

FIGURE 5

Capgemini Gen Al use-cases with major energy & utilities (1/2)

A
CNGIC

Challenges

« Difficulty in highlighting the opportunity to improve sales’ conversion with
tailored offers

« Struggling to identify new sales opportunities to improve operational
efficiency and personalization strategies

Capgemini Approach & Solutions
With the help of Capgemini, client was able to achieve the exhaustive
mapping of all the possible Gen Al use cases.
Analysis of value, transposability & feasibility of Gen Al resulting in a top 10
list of the most relevant use cases for the customers.
Zoom on the top 10 use cases, with emphasis on description, objectives,
results observed in the market and an example of a demonstrator

Outcome

» 10 Valuable cases across Customer Service, Sales, E-Commerce and
Marketing

« Enhanced Productivity and Employee Experience

 Improved Sales and Operations

Source: Company Websites and Press Releases

TotalEnergies

Challenges

 To help organizations address challenges related to implementing new
technologies by providing training, support, and resources to employees,
managing resistance, and aligning technology initiatives with business
objectives

Capgemini Approach & Solutions

- Ready to Deploy Experimentation Pack Strategy for Governance and Use Case
Collection Approach

 Evaluation Dossier that includes Qualitative & Quantitative Business Benefits
& Effort to Deploy

» Copilot Libraries for the list Of Use Cases Per Population and Copilot pilot
users Animation for the Community Management Design & Animation

Outcome

* +90% Training Satisfaction

» +20pt NPSincrease in 1 month

» 30+ Value Cases collected in 2 weeks

WEMO 2024
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Gen Al

FIGURE 6

Capgemini Gen Al use-cases with major energy & utilities (2/2)

Challenges

 Client found it difficult to process a high volume of technical documents

« Too much time spent to search and combine information from multiple data
sources manually

Capgemini Approach & Solutions
« Capgemini engineering supplied a solution using machine learning and NLP
strategies to extract, process and score the suggestion to provide to the
assistant
* This solution divided into three conceptually independent parts:
v’ Layout Analysis — Recognition and extraction of PDF elements
v’ Text Processing & Extraction — Processing of extracted textual content,
recognition of BOs, splitting the text into individual elements together
with metadata assigned to them
v’ Scoring — Scoring of elements for suggestions, thus providing a ranking
order for suggestions
Outcome
- Full digitalization of documents with transformation into a quarriable system
« Promote standardization of documents editing
» Promote validation of shared information
 Simplify the access and usage of a vast amount of technical knowledge

Source: Company Websites and Press Releases

.‘,;Eneco

eMobility

Challenges

= Eneco eMobililty was facing increasing pressure on customer service and was
looking for a solution that could help serve its customers better, faster, and
cheaper

Capgemini Approach & Solutions

» The team worked with Capgemini to implement Microsoft Dynamics 365
Contact Center to improve customer satisfaction and employee productivity
and experiences

Outcome

* Increased customer and employee satisfaction; Improved agent productivity,
reducing the average wrap-up time by 50%; Higher case throughput; Reduced
training time from four to just one hour to master the copilot-assisted
functionality; Lower licensing costs by a factor of two

WEMO 2024
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Data for vulnerable customers

FIGURE 7

The government offers various programs to aid vulnerable customers in improving their energy efficiency

Government Initiatives for Vulnerable Customers

* The Energy Poverty Advisory Hub (EPAH) is the leading EU initiative aiming to eradicate energy poverty and accelerate the just energy
transition of European local governments

Europe The Energy Poverty Advisory Hub (EPAH) « EPAH’s mission is to be the central platform of energy poverty expertise in Europe for local authorities and all stakeholders interested

in taking action to combat energy poverty in Europe by providing direct support, online trainings, and research results and by building a

collaborative network of stakeholders interested in taking action to combat energy poverty in Europe /\

» The Social Climate Fund, established in May 2023 by Regulation EU/2023/955, aims to provide funding to EU countries to support
Europe The Social Climate Fund vulnerable households, including those affected by energy poverty, and vulnerable micro-enterprises by supporting investments for increased
energy efficiency

VvV
o « In April 2022, the Commission Energy Poverty and Vulnerable Consumers Coordination Group was established (Decision EU/2022/589). It
Europe The Commission Energy Poverty And Vulnerable aims to provide EU countries with a space to exchange best practices and increase coordination of policy measures to support vulnerable
Consumers Coordination Group and energy-poor households
* In December 2021, the European Commission launched the review and revision of the Gas Directive 2009/73/EC and Gas Regulation (EC)
The Gas Directive 2009/73/EC and Gas Regulation No 715/2009, referred to as the hydrogen and gas markets decarbonisation package
Europe (EC) No 715/2009 » To support sustainable energy choices and ensure inclusivity in the energy transition, the Commission proposed extending consumer rights
and protections from the Electricity Directive to gas legislation. This includes price regulation, support for vulnerable customers, and
simplifying the process for comparing and switching energy providers
» In May 2023, U.S. Government announced new initiatives and investments to reduce energy costs and enhance the energy efficiency and
climate resilience of affordable homes for hard-working Families
* Canada government is yet to act and fund clean, efficient energy solutions for Canada’s most vulnerable populations
o

Source: European Commission, The White House, The Pointer




Data for vulnerable customers

FIGURE 8

Energy and utility companies are leveraging data to help vulnerable customers in energy savings

UK Energy Company (Name Undisclosed): Case Study

Client Vendor

A major
independent UK
energy company BJSS
(Name
Undisclosed)

Challenges Solution
« Aleading independent UK energy company, providing » BJSS provided Data Science capability to create a unified view of the
gas and electricity services to both residential and vulnerable customer base by integrating multiple internal data sources through * The customer view developed
commercial customers, sought to leverage data to a scalable and well-documented data pipeline built in Google Cloud Platform by BJSS enabled the company
more effectively identify, understand, and support DataForm. This included data such as: to analyse its customer

its most vulnerable customers

data more efficiently and

* Inlight of recent developments in the energy industry, v’ Customer demographics to understand segments and geographical elements effectively, allowing for
the company aimed to identify customers experiencing v Payment history to understand financial vulnerability the swift identification and
financial difficulties, health issues, or other challenges v~ Energy usage to understand potential rationing understanding of vulnerable
that might impact their interaction with energy services v~ Contacts and complaints to understand pain points customers had customers
v Priority Service Register (PSR) information to understand customer medical
vulnerability

Initiative for Vulnerable Customers By Energy/Utility Companies

Energy/Utility Company Initiative
EDF Energy UK * In 2022, the Debt team in Customer Operations and the Data Science Team at EDF strived to uphold the principle of innovation by
developing a data-driven tool to detect signs of financial vulnerability among their smart pay-as-you-go customers
Cadent UK » Cadent funds, resources, and trains community centres to enhance their services and provide trusted advice on energy efficiency,
gas safety, and the Priority Services Register to vulnerable households
« It also aims to enhance the use of data and analytics to better understand vulnerability
« Company's Power Up programme helps them to identify, contact and support vulnerable customers
NGED Home UK » |t uses data to identify at-risk customers who may be vulnerable during a power cut and offer them the chance to sign-up for one of
our Power Up projects to support them to save money and keep warm

Source: BJSS, EDF Energy, Cadent
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Data for vulnerable customers

FIGURE 9
European energy and utility companies are leveraging data to help vulnerable customers in energy savings

Initiative for Vulnerable Customers By Energy/Utility Companies

Energy/Utility Company Initiative

« EDF is identifying financially vulnerable customers using smart-meter data. Its agile product team is composed mainly of data
scientists working with a product lead to research the problem, explore the available data, and create a proof of concept (POC)

EDF France
product
EDF France « In Nov 2023, EDF rolled back standing charges to pre-energy crisis levels for its most vulnerable customers this winter as part of a
£40 Mn (€46 Mn) winter support package /\
» Company's efforts and initiatives include:
v’ The E.ON Next Energy Fund, which helps eligible customers who are struggling to pay their bills with direct financial support,
replacement of inefficient or broken appliances, and debt write-off
v’ The Warm Home Discount Scheme, which offered struggling customers £150 credit on their energy bills to help them through the V
cold winter months
E.ON Germany v’ The E.ON Next Priority Register, which helps vulnerable customers with services such as prioritised support in the case of a

supply interruption, the option to nominate a family member or carer to look after an energy account, and other measures to
provide vulnerable customers with peace of mind
v’ Wellbeing Checks, which have helped us provide tailored support to more than 75,000 customers
e Half-hourly smart meter readings ensure more accurate billing, preventing unnecessary debt, while providing data to quickly
support vulnerable customers and offer targeted energy efficiency measures to keep bills low

» The company collaborate with public administrations, different institutions and NGO to facilitate access to energy for economically

. disadvantaged people

Iberdrola Spain It hasimplemented a procedure to protect customers in a situation of vulnerability with the aim of ensuring energy supply for
economically disadvantaged citizens. This includes energy supply under the social bonus for pensioners or for families in which all
members of the family unit are unemployed. In 2022, more than 1.6 million customers in Spain are covered by the electric social

bonus

o
—
-—

Source: EDF, E.ON, Iberdrola




Trust and security

FIGURE 10

Major cyber protection Initiatives around the world (1/3)

Region Implemented / Funded by Initative What'’s In It?
. . . On March 11th, 2024, the European Commission adopted new cybersecurity rules—the EU
2024 Government ::eI:gI'I?’rr‘:;?‘;:?scybersecu”ty For network code on cybersecurity for the electricity sector (C/2024/1383)—to “establish a Europe
recurrent process of cybersecurity risk assessments in the electricity sector”
The G7 nations will develop a collective cybersecurity framework for operational technologies in
G7 To Develop Cybersecurity energy systems, aimed at both manufacturers and operators
2024 Government Framework For Energy Sector The framework aims to strengthen the cybersecurity of the global supply chain of key G7
technologies used to manage and operate electricity, oil and natural gas systems across the
world
The U.S. Department of Energy (DOE) announced a funding of $45 Mn to protect the nation from
DOE Invests $45 Million To Fortify cyber threats and improve cybersecurity in its energy sector
2024 Government USA Energy Sector To Enhance The agency announced 16 research, development, and demonstration (RD&D) projects selected by USA
Cybersecurity, Protect From Cyber the Office of Cybersecurity, Energy Security, and Emergency Response (CESER) across six states
Threats to develop new tools and technologies to prevent cyber attacks and reduce energy disruptions
from cyber incidents
The DOE announced its support for the release of cybersecurity baselines for electric
U.S. Department Of Energy distribution systems and distributed energy resources (“DERs")
2024 Government Releases Cybersecurity Baselines The initiative was funded by the DOE's Office of Cybersecurity, Energy Security, and Emergency USA
For Utilities And DERS Response (“CESER”) in partnership with the National Association of Regulatory Utility
Commissioners (“NARUC")

Source: Tripwire, Infosecurity Magazine, Industrial Cyber, Foley Hoag
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Trust and security

FIGURE 11

Major cyber protection Initiatives around the world (2/3)

Implemented / Funded by Initative What'’s In It? Region
ERIA Partners With Nomura ERIA announced a research collaboration with Nomura Research Institute (NRI) Singapore and
Research Institute Singapore And the Cyber Civilization Research Center (CCRC) at Keio University to conduct a study on promoting
2024 Government The Cyber Civilization Research cybersecurity for Distributed Energy Systems (DES) and smart grids in ASEAN ASEAN
Center To Enhance Cyber Security The objectives of the study include developing guidelines on the cybersecurity of DERs in ASEAN
In ASEAN Smart Grids and Japan by forming a study group
Aramco, the national oil company of Saudi Arabia, says that it's exploring ways of strengthening
cyber protections for Aramco’s industrial assets and infrastructure, as well as those critical to
2024 Aramco Oil Giant Aramco Drills Down On Saudi Arabia more broadly ) ) ) saudi Arabia
Saudi ICS Security Specifically, Aramco is looking to boost security for operational technology (OT) environments,
and will be working with Dragos, a cybersecurity firm, to open a Saudi Arabia-based academy to
provide training for that area
Dragos Inc., the global leader in cybersecurity for operational technology (OT) environments,
Dragos Launches Community announced the Dragos Community Defense Program to provide free OT cybersecurity software
2024 Dra Defense Program To Help Secure for small water, electric, and natural gas providers USA
gos . L. R X . - . .
Industrial Infrastructure For Small Initially available in the United States, offerings include the Dragos Platform and Neighborhood
Utilities Keeper

Source: ERIA, Darkreading, Dragos
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Trust and security

FIGURE 12

Major cyber protection Initiatives around the world (3/3)

Implemented / Funded by Initative What's In It?
TSA Directives Enhance Oil And Gas Following the release of the U.S. TSA (Transportation Security Administration) oil and gas pipeline
2023 G Pipeline Cybersecurity, As Focus cybersecurity directives, asset owners and operators need to focus on adopting a USA
overnment . . . . .
Shifts To Evaluation OF performance-based approach to enhancing security, allowing operators to leverage new
Implemented Measures technologies and be adaptive to changing environments
The European Commission welcomed the political agreement reached between the European
EU Adopts “World First” Parliament and the Council on the Cyber Resilience Act, proposed by the Commission in September
Cybersecurity Legislation For 2022 Europe
2023 Government M);nufacture)r,s, |ngcluding 0il, Gas The Cyber Resilience Act is the First legislation of its kind in the world. It will improve the level P
Industry of cybersecurity of digital products to the benefit of consumers and businesses across the EU, as
it introduces proportionate mandatory cybersecurity requirements for all hardware and software
Researchers from the University of Plymouth, in partnership with the Offshore Renewable
Energy (ORE) Catapult and supported by Expleo Engineering UK Limited, have secured a grant to
. . develop a state-of-the-art facility focused on enhancing the cyber-resilience of offshore wind
Project Aims To Ensure Offshore K UK
2023 Government Renewable Innovations Remain networks
The Cyber-Resilience of Offshore Wind Networks (CROWN) project aims to create a specialized lab
Cyber Secure that mimics the software and hardware found in wind turbine arrays and their integration with the
power grid. This simulation will be instrumental in identifying vulnerabilities and devising robust
security measures to ensure uninterrupted energy flow from wind farms

Source: World Oil, Industrial Cyber, Seanews
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Control room of the future/ Smart grid
FIGURE 13
Capgemini is driving Smart Grid innovation worldwide with its expertise in energy, engineering, cloud, and data management
{ « Capgemini uses digital technologies and data managementto
i help grid companies achieve three key business objectives: H
1 1
1 1
1 . . . . 1
Capgemini's Smart Approach To Smart Grid Is End To End ! v’ Integrate mtermlttgnt renewable distributed energy sources, :
| such as solar and wind 1
1 . . .. . . 1
P THE INTELLIGENTNETWORK == = = = = = = = = = = = = = N i v/ Improve grid reliability, security and affordability '
. ) \ 1 v Implement demand response management and energy storage
| = 1 i optimization E
— 1
! Advanced Asset Management S :) ! ! H
1 ( c > !\lgtwork. 1 i« Grid companies partnering with Capgemini benefit from: H /\
| o Digital Twin | ' '
: Next-Gen AMI > (Advanced Grid Operations (future control room) 9‘; :) : !/ Advanced Asset Lifecycle Management: Leveraging data E
\ =2 1 E analytics, loT, and Al to optimize asset lifecycles, improving !
1 (Network Instrumentation o :) 1 1 reliability and reducing maintenance costs '
! —/ ! E v’ Advanced Dynamic Grid Operations: Leveraging real-time data, ' \ V4
! predictive analytics, and automation for efficient electricity '
Strategic Intelligent ! flow management. This includes an integrated control center '
! that combines IT, OT, automation, and analytics with diverse data !
Cybersecurity ' sources, including live weather forecasts '
. 1 1
Data Foundation E ¢ Key enablers include: E
Cloud Transformation . .
! v Next-Generation AMI: Integrates advanced smart meters, !
! communications, and data management to enhance utility !
! performance, resilience, and cost efficiency while enabling '
» Capgemini's support has transformed leading power grid companies through a strategic, ! innovative services !
end-to-end approach, guiding them through every stage of their transformation ' v’ Network Instrumentation: Smart substations manage supply and !
- Capgemini serves 75 smart energy clients globally. In advanced metering infrastructure, it ! demand across the grid, handling diverse generation sources and !
handles seven of the world's ten largest implementations, manages 170 million smart meters ! variable loads !
across projects, and operates 1.5 million smart meters daily ! v/ Data-Driven Grids: loT data optimizes investments and !
! modernization, while Al reduces OPEX and drives new business !
! models. Data sharing enhances collaboration and ensures !
! regulatory compliance ! ©
Source: Capgemini CTTTTTTTTTTTTTTmTTmTTmTmmmmmomomomonmnnonmn e - ~




Control room of the future/ Smart grid

FIGURE 14

The Evolving Power System — Generation transition, demand changes and operational challenges

e The primary function of real-time operations in electricity networks has always been to ensure a reliable power supply and resilience to disturbances, a core
responsibility that remains unchanged

< Control rooms have consistently played a crucial role in network operations, evolving in technology to manage the increasing complexity of power systems

< Astransmission operators face significant changes, such as new operational modes and resource adequacy challenges, they are enhancing their control rooms and
operational capabilities. Adapting processes and advancing analytical capabilities will be essential to maintaining reliability and security during the transition to
clean energy

e e e e e e e e - - - The Evolving Power System = = = = = = = = = = = = = = = = = = = -
1 1 1
\ I’ --------------------------------------- \\ I’ ---------------------------------------

» Transmission networks have not evolved in
line with fluctuating demand and changes in
the generation portfolio, leading to increased
congestion and operational challenges

e Changing Demand Patterns: Energy demand
is shifting from predictable growth to more
unpredictable and rapidly growing profiles due
to factors like behind-the-meter domestic solar,
electrification of heating, cooling, and transport,
and increased energy use by large demand centers
and digital mining

» Generation resources are transitioning from
centralized, predictable thermal plants to
decentralized, variable renewable sources,
leading to changes in network operations

< High voltage AC cable networks and HVDC
connections are expanding globally, with smart
network technology devices being increasingly
used to enhance network flexibility

» The global push for decarbonization is driving
this shift, impacting markets and increasing the
complexity of network operations

» Rise of Demand Response: Demand response
initiatives are increasing, with large energy users
becoming "pro-sumers" through virtual power
plants that react to real-time market price signals

» The decline of fossil fuels plants and the rise of
renewable energy sources like solar, wind, battery
storage, and hydrogen are expected to continue,
necessitating new market services

* Weather-related disturbances are rising, causing
significant network disruptions, and the challenge
of managing decentralized resources on the
distribution network is growing for transmission
and distribution system operators

* Challenges in Demand Management: Real-time
forecasting and controlling of energy demand
is becoming a major challenge for operators,
particularly during periods of high solar PV
output, which can obscure aggregate demand and
complicate system management globally
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Control room of the future/ Smart grid

FIGURE 15

The Control Room of the Future Vision Statement outlines a vision for advanced, automated, and secure control rooms
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Control room of the future/ Smart grid

FIGURE 16

Control room of the future capapbilities

. Operational Capabilities: Each block in the framework represents an operational
capability essential for future system operations

. Interconnected Architecture: Capabilities are linked through a complex
architecture and data flows, highlighting their interdependence

. Focus Areas: Control room operators will concentrate on monitoring, decision-
making, operational processes, and control (manual, automatic, and emergency)

. Development Goals: These capabilities need to be developed over the coming
years to ensure reliable and secure system operations

Source: G-PST Consortium
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———  Market Data

Customers

Figure 1: Electricity: Number Of Suppliers across EU markets |
Residential Customers | 2022 & 2023

Figure 2: Gas: Number Of Suppliers across EU markets |
Residential Customers | 2022 & 2023

Figure 3: Electricity: Number Of Suppliers across EU markets |
SME Customers | 2022 & 2023

Figure 4: Average PV System Price, USA | 2019-Q1'2024

Figure 5: Solar Panel Production Costs In Different Regions, in
$/Watt, In 2023

Figure 6: Average Retail Price Of The Electric Cars Available, In
€,2015-H1 2023

Figure 7: Average EV Transaction Price, USA | Jul 2019-Jul 2023
Figure 8: Average Price of EV in APAC, 2023

Figure 9: American Customer Satisfaction Index, 2023-2024
Figure 10: Average Electricity Price, USA | 2019-2023

Figure 11: Average Electricity Price, APAC | Dec 2023

Figure 12: Natural Gas Spot Prices, World | 2019-2023

Figure 13: Natural Gas Spot Prices, USA | 2019-2023

ENERGY IN
< THE REGIONS

Figure 14: Aggregated European Electricity Switching Rates 2023
(%)

Figure 15: Residential European Electricity Switching Rates 2023
(%)

Figure 16: Aggregated European Gas Switching Rates 2023 (%)
Figure 17: Residential European Gas Switching Rates 2023 (%)
Figure 18: Aggregated Electricity Churn Rate, Europe | 2021-2023
Figure 19: Residential Electricity Churn Rate, Europe | 2021-2023
Figure 20: Aggregated Gas Churn Rate, Europe | 2021-2023
Figure 21: Residential Gas Churn Rate, Europe | 2021-2023

Figure 22: Annual Primary Energy Intensity Improvement,
2010-2023 And In The Net Zero Scenario, 2022-2023

Figure 23: USA and Canada Government provides incentives/
policies that promotes clean energy

Figure 24: Germany and France governments provide tax
incentives/credit for energy efficient building renovations

Figure 25: In the UK, the government offers grants to
homeowners for energy efficiency upgrades of buildings

Figure 26: Australian government is likely to deliver the upgrades
to public and community social houses with the policies
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Number of suppliers for residential and SME customers

Comprehensive landscape of electricity suppliers across markets, tailored For residential customers'
selection

FIGURE 1

Electricity: Number Of Suppliers across EU markets | Residential Customers | 2022 & 2023
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Number of suppliers for residential and SME customers

Comprehensive landscape of gas suppliers across markets, tailored for residential customers'
selection

FIGURE 2

Gas: Number OFf Suppliers across EU markets | Residential Customers | 2022 & 2023
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Number of suppliers for residential and SME customers

Comprehensive landscape of electricity suppliers across markets, tailored for SME customers'
selection

FIGURE 3

Electricity: Number Of Suppliers across EU markets | SME Customers | 2022 & 2023
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Solar panel cost, average EV cost, average cost of electricity

The marginalincrease in residential solar prices from 2020 to 2023 is mostly due to pandemic-

related supply chain disruptions and interest rates increase _ .
The price of solar panels has significantly
decreased over the past decade as the industry

FIGURE 4 has matured and achieved large-scale global

Average PV System Price, USA | 2019-Q1'2024 production

The slight increase in residential solar pricing
from 2020 to 2023 is primarily due to supply
chain disruptions caused by the pandemic, as

All Figures in $/Watt

well as the interest rates

Q12024 Q12024 USA solar prices are anticipated to keep declining
in the coming years as new local manufacturing /\
facilities become operational
2023 2023 ; : - :
Globally prices to continue declining, with the
China manufacturing overcapacity
2022 2022 Vv
2021 2021
2020 2020
-
(V]
2019 2019 o
o
@)
- . =
[l Residential [ Commercial w
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Source: Solar Energy Industries Association (SEIA)




Solar panel cost, average EV cost, average cost of electricity

Panel production costs in Europe stood significantly higher than that in China

e Panel Production costs in Europe stood at
around 0.23 $/Watt in 2023, significantly higher

FIGURE 5 than that in China.
Solar Panel Production Costs In Different Regions, in $/Watt, In 2023 « The European Union plans a major increase in
solar PV capacity from 263 GW (as of 2023) to
almost 600 GW by 2030.
If nothing changes, this expansion will be based
Germany almost exclusively on solar panels imported
from China, which supplies over 95 percent of
solar panels used in the EU. This dependence has /\
raised concerns about EU economic security and
geopolitical vulnerabilities, especially in light of
recent global disruption.
Europe
NV
USA 0.24
(V)
o

Source: Asiafinancial, Thecooldown, Bruegel




Solar panel cost, average EV cost, average cost of electricity

The average retail price of an electric car available in China is considerably lower than that in the
USA or Europe

¢ In the first half of 2022, the average retail price

of a BEV was €31,829 in China, €55,821 in Europe

FIGURE 6 (+75% vs China), and €63,864 (+101% vs China)

Average Retail Price Of The Electric Cars Available, In €, 2015 - H1 2023 in the USA.

« Avyear later, the average retail price of an electric

car available in China is now less than half the

price seen in both Europe and the USA.
€80,000

USA In H1 2023, an electric car cost €31,165 in China,
€70,000 €66,864 in Europe (+115% vs China) in Europe,

€60,000 and €68,023 (+118% vs China) in the USA. /\
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Solar panel cost, average EV cost, average cost of electricity
In Jul 2023, the price of EV dropped by 18% primarily due to the steadily improved inventory

e In Jul 2023, The price of EV dropped by 18%
primarily due to the steadily improving inventory

FIGURE 7 NP . i . ; '
With increased inventories and higher incentives

Average EV Transaction Price, USA | Jul 2019-Jul 2023 driving prices down, there are compelling
reasons for shoppers to consider returning to

the market
All Figures in Thousands $

The average price paid for a new electric vehicle
65.1 (EV) dropped in Jul 2023 by 2.3% compared to

Jun 2022 ($68,206). The price increased by 16%

57.3 56.1 versus Jul 2021 /\
47.0
I |
Jul-19 Jul-20 Jul-21 Jul-22 Jul-23
N~
[\
Source: Kelley Blue Book =




Solar panel cost, average EV cost, average cost of electricity
Average price of EV in APAC is between $16-65 Thousands in 2023
* Cheap Chinese EVs starting at $40,000 have

lowered the average price, though most range
FIGURE 8 from $60,000 to $90,000

Average Price of EV in APAC, 2023 In China, automakers have made rapid progress,
offering affordable electric vehicles at scale. The
price gap has widened, with the average retail
price of an electric car available in China now less
than half the price seen in both Europe and the

All Figures in Thousands $

USA

India aims for 30% electric vehicles (EVs) by /\
2030 to cut its carbon footprint and reduce oil
imports. To support this goal, the government
hasintroduced incentives such as GST reductions
on EVs, income tax exemptions on EV loans, and vV
the establishment of charging infrastructure
nationwide

Australia 65.2

China 33.0

India 15.9
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Customer satisfaction indicators

Effective complaint handling boosts satisfaction; successful utilities gain, others fall behind

» Following four years of stagnant performance,

residential customer satisfaction has increased
American Customer Satisfaction Index, 2023-2024 by 4%, reaching an ACSI score of 75. This
improvement is driven by gains across the
customer experience, which have outweighed
concerns about rising utility rates

FIGURE 9

* As energy utilities continue to grapple with
85 . :
external challenges such as inflation, extreme
weather, and increased demand, maintaining
strong customer relationships will be crucial.
80 Building trust and fostering patience through N\
effective problem resolution and complaint
handling will become even more important

75 76
— K X A ATTK 74 \/
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Source: American Customer Satisfaction Index (ACSI®) =




Electricity and gas prices

The average USA residential electricity price rose 5.7%, from $0.151/kWh in 2022 to $0.160/kWh in
2023

The average USA residential electricity price
rose 5.7%, from $0.151/kWh in 2022 to $0.160/
FIGURE 10 kWh in 2023

Average Electricity Price, USA | 2019-2023 USA average retail price of Electricity in the
Commercial Sector is at a current level of
$0.127/kWh, up from 0.126 one year ago. This is
a change of 1.51% from an year ago

All Figures in $/kWh

Industrial consumers of electricity in the USA
F2024 F2024 F2024 0.081 paid an average of $0.081/kWh in 2023. This
figure marked a decrease compared to the /\
previous year, when prices peaked at $0.085/
Note: The average electricity prices is for New
Central, S. Atlantic, E. S. Central, W. S. Central ,
Mountain and Pacific regions
2021 2021 2021 Note: The average electricity prices is for New
England, Middle Atlantic, E. N. Central, W. N.
Central, S. Atlantic, E. S. Central, W. S. Central ,
[l Residential [l Commercial [l 'ndustrial

o
o™
—

Source: U.S. Energy Information Administration (EIA) F: Forecast




Electricity and gas prices

Average price of electricity in China is lower than in India and Australia

* In Ching, the price of electricity for households is
FIGURE 11 $0.075/kWh. The electricity price for businesses

Average Electricity Price, APAC | Dec 2023 is $0.087/kWh

In India, the price of electricity for households is
$0.078/kWh. The electricity price for businesses

All Figures in $/kWh is $0.129/kWh

In Australia, the price of electricity Ffor
households is $0.269/kwWh. The electricity price
for businesses is $ 0.188/kWh

Australia Australia Note: Prices includes all components of the N
electricity bill such as the cost of power,
distribution and taxes
VvV

India

0.078 India
China 0.075 China 0.087

B Residential [l Commercial

—
™M
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Source: GlobalPetrolPrices




Electricity and gas prices

Average natural gas spot price in the USA fell by 61% in 2023

FIGURE 12
Natural Gas Spot Prices, World | 2019-Aug 2024

All Figures in $/MMBLtu (Average Spot Price)
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Source: World Bank, U.S. Energy Information Administration (EIA) and FRED Economic Data

* Following the all-time highs reached in 2022,

natural gas prices moderated significantly across
all key markets in 2023. The steep demand
declines recorded in Europe and mature Asian
markets provided downward pressure on gas
prices

In Europe, average prices declined by almost 70

percent comparedwith2022 toanaverage of $13
/MMBLtu in 2023. The steep demand reductions,
together with lower gas storage injection needs
and healthy LNG inflows, softened natural gas
prices despite the continued decline in Russian
piped gas deliveries to the European Union
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Electricity and gas prices

Increased natural gas production, surpassing growth in consumption, was the
key Factor driving lower prices in 2023
 Right after the Russia — Ukraine war and Russian
FIGURE 13 gas ban, record-high natural gas production, LNG
Natural Gas Spot Prices, USA | 2019-2023 availability, stable consumption, and increasing
natural gas inventories all played roles in driving
prices lower in 2023 compared to 2022

The average Henry Hub natural gas price was
All Figures in $/MMBLtu (Average Henry Hub Spot Price) 9 y 9 P

$6.45/MMBLtu in 2022, 66% higher than in 2021

6.45 Declining natural gas production due to
production freeze-offs and high net withdrawals
of natural gas from storage were the reasons /\
behind the high price of gas in 2022

vV
3.89
2.56 2.53
I 2.03
2019 2020 2021 2022 2023
m
™

Source: U.S. Energy Information Administration (EIA)




Energy intensity progress, churn rates

Aggregated European electricity switching rates 2023 (%)

FIGURE 14

Aggregated European Electricity Switching Rates 2023 (%)

o
22.0% 21.5%

14.6% o /\
14.3% 14.1% 13.9%
11.1% 10.4%
.4% 10.3% Y
101% g0
9.0% v
7.9%
71%
6.5%
4.8%
3.9% 3.7%
3.0
2.1%
9
1.4% 1.0%
- . 03% 0.2% 0.1%
s o o Q . } NG S : )
RS

¥ > > Q N 2 & 2 2 Q> "0 ) 2 ) 2 - S 2 9
Q 2 < 2 &S X Q < & N N X \& N < X X < < S <
C)Qoz,\ & ) \Q\'b & {@Q &é&‘ Q,0 o@ \&6 0@0 Q&’b é'oo Q@Q Q’{&b Q§ \/’b“ 0‘—}« S_)f—,"' &o’é’ QQ’O 0495‘ 04’3{' &Q \§ o\é\ ~
« & & N S8 & A P € MRS ¢ vS > & Q o
g & L & & § N o

< N RN

¢ ¢ & o
W 2023 =
L
=

Notes: *Estimation based on Q1 - Q3 of 2023
Source: VaasakETT

<
oM
—




Energy intensity progress, churn rates

Residential European electricity switching rates 2023 (%)

FIGURE 15

Residential European Electricity Switching Rates 2023 (%)
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Energy intensity progress, churn rates

Aggregated European gas switching rates 2023 (%)

FIGURE 16
Aggregated European Gas Switching Rates 2023 (%)
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Energy intensity progress, churn rates

Residential European gas switching rates 2023 (%)

FIGURE 17
Residential European Gas Switching Rates 2023 (%)
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Energy intensity progress, churn rates

Aggregated electricity churn rate, Europe

FIGURE 18
Aggregated Electricity Churn Rate, Europe | 2021-2023
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Energy intensity progress, churn rates

Residential electricity churn rate, Europe

FIGURE 19
Residential Electricity Churn Rate, Europe | 2021-2023
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Energy intensity progress, churn rates

Aggregated gas churn rate, Europe

FIGURE 20
Aggregated Gas Churn Rate, Europe | 2021-2023
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Energy intensity progress, churn rates

Residential gas churn rate, Europe

FIGURE 21
Residential Gas Churn Rate, Europe | 2021-2023
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Energy intensity progress, churn rates

Energy efficiency progress combined with high prices and consumption reduction trigger energy

intensity drop in europe
e« The impact of the energy crisis was most
FIGURE 22 immediate and severe in Europe. Driving prices
Annual Primary Energy Intensity Improvement, 2010-2023 And In The Net Zero Scenario, 2022-2023 up and making a consumption collapse effect. In
the European Union, energy intensity progress
reached nearly 8% in 2022, followed by 5%
8.0% in 2023. This was due to ongoing pressure to
conserve energy during the crisis and the initial
effects of incentives from REPowerEU starting

to take hold

¢ The USA achieved a 4% improvement in energy

4.8% intensity in 2023, driven by high energy prices N\
and a milder climate, as the record heat affecting
4.0% 28% 4.1% other regions largely missed the country
China's weaker energy intensity progress v
\ significantly affected the global rating. After
5 0% 2.2% 2:5% pandemic restrictions ended, China's economic
1.9% ‘ 159, growth rebounded to 5% in 2023 from 3% in
1.3% _ 2022
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||
-0.3%
(o)) o~ m (o)) o~ m (o) (o] m (o) (o] m o
3 2 5 3 2 5 3 5 S5 3 S5 5 S
= 2 = = N
I P I Q I
World USA EU China NZE

o
<
—

Source: International Energy Agency (IEA)




Government incentives & support schemes

FIGURE 23

USA and Canada Government provides incentives/policies that promotes clean energy

* Rooftop solar is covered under the 25D tax credit and provides households an uncapped 30% tax credit
« Those who upgrade their electrical panels in conjunction with rooftop solar are also eligible for a 30%

Residential Clean Energy Tax Credit: 25D uncapped tax credit

« The Inflation Reduction Act significantly expands and extends the 25C tax credit, now known as the Energy /\
. Efficient Home Improvement Credit
Energy Efficient Home Improvement: 25C  Previously, this tax credit was limited to 10% of your project costs but is now increased to up to 30% and
available on an annual basis
USA vV

e The federal government offers as high as a 30% tax credit for homeowners who install a home energy

Federal Tax Credit storage system starting from the beginning of 2023 to the beginning of 2035

Americas

» Any residential customer of Pacific Gas and Electric Company (PG&E), Southern California Edison (SCE),
Southern California Gas Company (SoCalGas), or San Diego Gas & Electric (SDG&E) is eligible for a General
Market SGIP rebate of approximately $250/kWh, which means the rebate covers approximately 25% of
the cost of an average energy storage system

Self-Generation Incentive Program (California)

* The Canada Greener Homes Loan offers interest-free loans of up to $40,000 to help Canadians make

Canada The Canada Greener Homes Grant their homes more energy efficient and comfortable

m™m
<
—

Source: FranklinWH, Government of Canada




Government incentives & support schemes

FIGURE 24

Germany and France Governments provide tax incentives/credit for energy efficient building renovations

Key Government Incentives/ Policies Key Insights

« Germany provides homeowners with tax incentives for energy efficient renovations, allowing them to
deduct 20% of the costs for renovations of up to €40,000 from their taxes.

Tax deductions for building renovation * Insulation measures, new windows and exterior doors, the replacement or optimisation of old heating
and ventilation systems and the installation of digital energy management systems are eligible for
support.

» The German government has introduced a new zero VAT rate for the supply and installation of
Zero VAT rate For solar modules and installation solar modules. The tax relief was implemented on January 1, 2023 for single-family residential and /\
commercial photovoltaic (PV) and battery systems up to 30 kWp.

Germany * Households in Germany that produce renewable energy at home can sell any excess to the national

grid. The feed-in tariff (FIT) scheme pays renewable energy producers a set rate per kilowatt-hour for AV 4

Europe Feed-in tariff (FIT) scheme electricit}{ they. feed into the gri@. ' .

» The feed-in tariff for photovoltaic systems in 2024: For systems with an output of up to 10 kwWp, the
initial compensation rates in January 2024 are 8.1 cents per kWh for partial feed-in and 12.9 cents per
kWh for full feed-in.

» With the SolarPlus subsidy program, the Berlin Senate is promoting the expansion of electricity
generation with photovoltaic systems in a targeted manner. SolarPlus is aimed at private individuals and

SolarPlus subsidy program companies that want to use photovoltaic systems and electricity storage solutions.

» The funding program already offers support in the preparation stage: The costs for feasibility studies,
expert opinions and concepts are covered by up to 65%.

» The energy transition tax credit in France (CITE) is providing an income tax credit for expenditures
France The Energy Transition Tax Credit (CITE) related to certain building renovation work to improve the energy efficiency of private dwellings or the
modernization of heating installations.

<
<
-

Source: IEA, Solarstone, EUKI




Government incentives & support schemes

FIGURE 25

In the UK, the Government offers grants to homeowners for energy efficiency upgrades of buildings

 This program deals with funding measures to reduce energy demand in homes and buildings, in terms of both heating and cooling,

reducing the consumption of non-renewable primary energy and replacing exterior elements (thermal insulation, changing windows).
Spain’s 2022-2025 State Housing Plan » Grants will cover 40% of procedure costs, with a limit of €3,000 per home. An essential requirement for this is that the home in
question must be a primary and permanent residence.

Spain

 This subsidy is aimed at small towns with a population no greater than 5,000 inhabitants. It includes changing a building’s thermal
enclosure, replacing fossil-based heating systems for renewable energy sources and improving lighting efficiency. Changes to /\
thermal enclosures are subsidized for the amount of 50%-40%, while changes to heating systems receive 40%-30% and lighting
improvements get 20%.

PREE 5000

« Until 2023, this relief allowed property owners to benefit from a significant tax credit up to 110%, encouraging energy improvement
Italy Superbonus 110% interventions and seismic risk reduction. However, from 2024, the Superbonus rate is reduced to 70%, reserved exclusively for vV
condominiums. This represents a significant change from the dual version of 110% and 90% currently in place.

Europe * HUG is a government initiative that'll deliver up to £700 Mn in Funding between 2023 and 2025. It is a local authority funding program

Home Energy Grant designed to provide energy efficiency upgrades, such as new windows and loft installation, and also low-carbon heating, such as solar
panels and heat pumps, to households in England.

» Homeowners in Scotland can apply for the Home Energy Scotland grant and could get up to £15,000. They could get: up to £7,500 for

Home Energy Scotland Grant energy efficiency improvements; up to £7,500 for clean heating systems.

United Kingdom
* In 2019, the UK government committed to the Social Housing Decarbonisation Fund (SHDF). They proposed making £3.8 Bn available
Social Housing Decarbonisation Fund over a 10-year period, aiming to help decarbonise a significant amount of social housing stock held within the UK. The fund is there
to be used to improve measures such as ground source heat pumps, which will, in turn, help tackle fuel poverty.

» The SEG offers export tariffs for a variety of small-scale low-carbon energy generating technologies, as a means to encourage UK
Smart Export Guarantee (SEG) homeowners to pursue renewable energy. Under the SEG, energy companies will offer tariffs for the renewable energy exported to
the National Grid.
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<
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Source: Repsol Foundation, E.ON, mygov.scot




Government incentives & support schemes

FIGURE 26

Australian government is likely to deliver the upgrades to public and community social houses with the policies

» The Australian Government is investing $7.2 Mn to provide energy efficiency upgrades to over 5,000 homes in the Australian
ACT Home Energy Support: Public Housing Capital Territory
Program  This investment adds to the ACT Government'’s $28 Mn for the ACT Home Energy Support: Public Housing Program. This brings the
total program funding to $35.2 Mn
» The Australian Government is investing $8.3 Mn to provide energy efficiency upgrades to 1,600 social houses in Tasmania
Homes Tasmania Energy Efficiency  This investment matches the Tasmanian Government'’s funding for the Homes Tasmania Energy Efficiency program. This brings the
total program funding to $16.6 Mn /\
Australia
* The Australian Government is investing $87.5 Mn to provide energy performance upgrades to over 24,000 homes in New South
NSW energy performance upgrades Wales
 This investment matches the NSW Government funding. This brings the total program to $175 Mn vV
APAC . A Fici in Social . e The Australian Government is investing $46 Mn to electrify and modernise around 5,000 social houses in Victoria
:'Ctor'a" Energy Efficiency in Social Housing  This investment matches the Victorian Government'’s funding to expand the Victorian Energy Efficiency in Social Housing Program.
rogram This brings the total expanded program to $96 Mn
PM Surya Ghar: Muft Bijli Yojana’ (Free » Aimed at benefiting about one crore (10 Mn) households. Under the scheme, households who install rooftop solar are set to get 300
Electricity Scheme) units of electricity free every month
Pradhan Mantri Ujjwala Yojana (PMUY) * Introduced in 2016 to provide clean cooking fuel to women in rural areas
India 1 ) » The scheme provides free LPG connections to eligible households and has already benefitted over 8 crore (80 Mn) households
e Faster Adoption and Manufacturing of . . . . - . L
(Hybrid &) Electric Vehicles (FAME) fl?(:ggcr)it:ts the adoption of electric and hybrid vehicles and solar-powered lighting to rural areas, a move which reduces emission
e Atal Jyoti Yojana
Source: Australian Government - Department of Climate Change, Energy, the Environment and Water, )
Government of India — Ministry of Petroleum & Natural Gas 3
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Global and regional emissions, performance

FIGURE 1

Global performance - GDP, Energy and Emissions
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Global and regional emissions, performance

FIGURE 2

North America performance — GDP, Energy and Emissions

2024 est.

Forecasts
/\
GDP +2.3% +2.5% +2.6%
evolution
Primary 5 3% 1 09 NOFt available Vv
Energy +2.5% -1.0% orecast
Consumption
Not available
CO: +1.8% -1.9% forecast
emissions
-
Energy Not available o
Intensity -0.3% +0.4% forecast N
(USA) @)
s
L
2
[ea)
S

Source: IMF,, Energy institutre,




Global and regional emissions, performance

FIGURE 3

Europe performance - GDP, Energy and Emissions

2024 est.

Forecasts
/\
GDP +2.5% +1.0% +1.4%
evolution
Primary Not available e
Energy -4.1% -2.2% forecast
Consumption
Not available
o2 -2.5% 5.3% forecast
emissions
.
Energy Not available o
Intensity +8.0% +4.8% forecast N
o
s
L
=
o
T}

Source: IMF,, Energy institutre,




Global and regional emissions, performance

FIGURE 4

APAC performance - GDP, Energy and Emissions
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Investments

FIGURE 5

Annualinvestment in the power sector by geography and category, 2021-2024

Advenced economies China Other EMDE
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REP Grids FFP Nuclear BESS REP Grids FFP Nuclear BESS REP Grids FFP Nuclear ~ BESS
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Notes: REP = renewable power. FFP + fossil fuels power. BESS = Battery Energy Storage System. Investment spending on BESS in other EMED is so small
(USD 2 billion in 2024e) that it can almost not be detected on teh charts. 2024e = estimated values for 2024.

Source: IEA

Investment in renewable power rose rapidly
across the board, with promising momentum for
spending on grids, nuclear and battery storage
in 2024

Global investment in the power sector grew by
15% in 2023, reaching a record $1.3 trillion

Global spending on renewables also hit a new
record of $735 billion, driven by solar PV and
wind

o
N
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Investments

FIGURE 6

Global annual investment in the power sector by category, 2011-2024

1500 60%
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Il Battery storage Il Electricity grids Il Nuclear Hl Fossil fuels power Il Renewable power ® EMED outside China

(share, right axis)

Notes: Investment throughout is measured as ongoing capital spending on new and existing power capacity. All numbers throughout are
power includes unabated and abated power. EMED = emerging market and developing economics. 2024e = estimated values for 2024.

Source: IEA

 Investment in solar PV now surpasses all other
generation technologies combined

+ China alone saw solar PV spending jump to $220
billion — almost half of global solar investment
for the year

WEMO 2024
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Investments

FIGURE 7

Global annual investment in power generation by selected technologies, 2021-2024 _ :
Global spending on renewables also hit a new
record of $735 billion, driven by solar PV and
wind

500

Solar PV attracted a record $480 billion in
spendingin2023-morethanallother generation

technologies combined - while investment in
coal power has fallen by 40% since 2021

o
E 400
o While investment in nuclear power remained
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Q largely unchanged in 2023, expected growth
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Investments

FIGURE 8

Top 10 economies For 2023 Energy Transition Investment

$ billion

Germany - 95.4
oc [ 7>
France - 55.5
Brazil . 34.8
Spain . 32.2
Japan (Tl 320
India . 31.4

Billion $ (2023, MER)

0 100 200 300 400 500 600 700

Notes: EU-27 bar also includes the EU member state shown. Rest of world is global investment excluding the EU
and individual economies in the chart. CCS refers to carbon capture and storage.

Source: BNEF

800

Renewable energy
Power grids

Nuclear

Energy storage

CcCs

Hydrogen
Electrified transport
Electrified heat
Clean industry

Clean shipping

The largest country for investment by far was
China, with $676 billion invested in 2023 -
equivalent to 38% of the global total. Although
China remains dominant, its lead has been
reduced

Taken together, the European Union, USA and UK
outpaced China with $737 billion of investment
— a feat they hadn’t managed to achieve in 2022.
Investment in the USA jumped 22% year-on-year,
to $303 billion, as the effects of the Inflation
Reduction Act started to be felt

N
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Investments
FIGURE 9
Global annual investment in solar PV and other generation technologies, 2021-2024 :
 Investment in solar PV now surpasses all other
generation technologies combined
 China alone saw solar PV spending jump to $220
500 billion — almost half of global solar investment
for the year
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Notes: 2024e = estimated values for 2024. Other = electricity generation from all other technologies including coal,
oil, natural gas, wind, hydro and nuclear. ©
Source: IEA =




Investments

FIGURE 10

Investment in power grid infrastructure by geography, 2016-2024 o . . . .
Grid investment is starting to pick up and is

expected to reach $400 billion in 2024, with
Europe, the United Sates, China and parts of

Latin America leading the way
400

Advanced economies and China continue to lead
investment in power grids, accounting for about
80% of global spending. China held its level of

Billion $ (2023, MER)

300 investment at $80 billion, with the government-

owned State Grid Corporation maintaining its

a

. ppetite for new grids and networks A

Investment in advanced economies grew at a
200 rate of 11% in 2023, led by the United States,

which spent $100 billion — mostly on enhancing

grid reliability and upgrading old infrastructure v
100 Spending in the European Union rose strongly,

reaching $60 billion, bolstered by the European

Commission’s Grid Action Plan which targets

more than $600 billion in spending on grids in

the next six years
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Investments

FIGURE 11

Clean Energy investments in Oil & Gas Industry

Oil and gas industry investment in clean energy
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Source: IEA

FIGURE 12

Share of clean Energy investment in total investment & net
income in Oil and Gas Industry

Share of clean energy investment in total investment and net income
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=== Share of total capital == Share of net income
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* Clean energy investment by oil and gas
companies grew to $28 billion in 2023 which is
less than 4% of overall capital spending and less
than 1% of net income

2023 oil and gas companies' investment into
clean energy is a 30% increase from 2022 levels.

This was well below the 65% jump seen from
2021 to 2022, reflecting in part the inflationary
environment and supply chain issues for some
renewable projects in the wake of the energy
crisis, as well as some recalibration of company
strategies.
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Investments

FIGURE 13

Clean Energy investmentS in Oil & Gas Industry

Major Oil and Gas Players

Clean Energy Investments- per year ($Bn)

FIGURE 14

Clean Energy investments Per Year by Energy & Utility Players

Total Energies

Major Energy & Utilities

Clean Energy Investments- per year ($Bn)
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Notes: Average is calculated related to investment per year calculation for any player providing investment figures for more than 1 year; Latest Investment

figures are considered from 2023/2024

Source: Secondary research
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Stakeholder pressures

FIGURE 15

Energy transition 2023 new public authorities' interventions,
reinforcing climate change action plans (extract).

U.S. DOE finalizing Energy Efficiency Standards
for Commercial Unitary Air Conditioners and
Heat Pumps, Circulator Pumps, Dishwashers, and
Miscellaneous Refrigeration Appliances-Delivering
Savings to Consumers as Directed by Congress and

with Strong Industry and Stakeholder Support

Carbon Border Adjustment Mechanism (CBAM): The EU

has implemented the CBAM to prevent carbon leakage

and ensure that imported goods are subject to the same

carbon costs as products produced within the EU. This
regulation aims to level the playing field and encourage
global emission reductions. Hydrogen is a critical
component in the CBAM, which aims to prevent carbon
leakage by ensuring that imported goods are subject to

the same carbon costs as those produced within the EU

Source: Secondary research

Growing stakeholder expectations for climate action is
a key trend shaping the energy landscape in 2023. It is
a major concern for organizations and as a result, they
will ramp up their sustainability efforts. Science-based
targets will become the bare minimum and investments

in renewable energy solutions will continue to rise

In 2023, the EU adopted a unified batteries
regulation introducing sustainability, recycling, and safety
requirements applicable to design, production, and waste

management of batteries produced or sold in the EU.

Revised Renewable Energy Directive (RED llI):
The European Union has updated its Renewable
Energy Directive to increase the binding target for
renewable energy to 45% by 2030. This revision aims
to accelerate the adoption of renewable energy

sources across member states

Energy Act 2023 received Royal Assent and became
law in what is described as “the biggest piece of energy
legislation in the UK’s history.” Exactly a month later,
the UK Department for Business and Trade published on
November 26, 2023, a UK battery strategy setting out
the UK government’s vision for the country to achieve a
globally competitive battery supply chain that supports
economic prosperity and the net zero transition, following

a call for evidence launched in August 2023.

UK
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About Capgemini

Capgemini is a global business and technology transformation partner, helping organizations
to accelerate their dual transition to a digital and sustainable world, while creating tangible
impact for enterprises and society. It is a responsible and diverse group of 340,000 team
members in more than 50 countries. With its strong over 55-year heritage, Capgemini is
trusted by its clients to unlock the value of technology to address the entire breadth of their
business needs. It delivers end-to-end services and solutions leveraging strengths from
strategy and design to engineering, all fueled by its market leading capabilities in Al, cloud
and data, combined with its deep industry expertise and partner ecosystem. The Group
reported 2023 global revenues of €22.5 billion.

Visit us at

WwWw.capgemini.com/wemo

Scan to download
this year's report
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