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The geopolitical tensions surfacing makes the energy transition more difficult and costly

Energy crisis — decoupling

Increased focus on security of supply  [EEEE

Covid 19
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‘Winners from the world's turmoil

Interaction between energy carriers

Autonomous value chains

Decentralised production

Trade policy

“Theriseof homeland economics

"Take" the value chains home

Data security and cybersecurity

International alliances
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The geopolitical earthquake has put Europe in a difficult situation

L
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Increasing protectionism: End of deliveries of cheap gas from Russia:
» The United States in lasting conflict with D + Development towards a lengthy war
China - 2 - ( + Closer alliance with China against the West
» Wants a leading position in energy and Fapasfan,, TS  Natural resources and the High North remain
digitalization > &0 Y ( important bargaining chips
Green jobs are the contract with the : " 1 3, o8
American middle class (IRA, Chips Act,
increased tariffs against China)
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Leading in all renewable value chains and

nuclear power:

* Increasingly aggressive foreign policy in
neighboring areas*

» Aggressive economic warfare

* Made in China 2025: Become a Leader in Green
Energy and Digitalization (Artificial Intelligence,
Semiconductors)

Europe in a squeeze:
High gas prices have shown how vulnerable the
economy is
Dependence on China on renewable technologies
Uncertainty about whether Europe is coordinated, in

competition, or in conflict with the United States

Sources: Foreign Affairs nov/dec 2022, Kére Dahl Martinsen (2022); @konomisk krigfaring, THEMA: Energinasjonen etter energikrisen
*Taiwan, Islands in the South-China sea, border conflicts with India THEMA Consulting Group 3
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		ID		Admin 0		Continent		UN Region		UN Sub Region		Fill Color		Line Color		Label

		AE		United Arab Emirates		Asia		Asia		Western Asia

		AF		Afghanistan		Asia		Asia		Southern Asia

		AL		Albania		Europe		Europe		Southern Europe

		AM		Armenia		Asia		Asia		Western Asia

		AO		Angola		Africa		Africa		Middle Africa

		AR		Argentina		South America		Americas		South America

		AT		Austria		Europe		Europe		Western Europe

		AU		Australia		Oceania		Oceania		Australia and New Zealand

		AZ		Azerbaijan		Asia		Asia		Western Asia

		BA		Bosnia and Herzegovina		Europe		Europe		Southern Europe

		BD		Bangladesh		Asia		Asia		Southern Asia

		BE		Belgium		Europe		Europe		Western Europe

		BF		Burkina Faso		Africa		Africa		Western Africa

		BG		Bulgaria		Europe		Europe		Eastern Europe

		BI		Burundi		Africa		Africa		Eastern Africa

		BJ		Benin		Africa		Africa		Western Africa

		BN		Brunei		Asia		Asia		South-Eastern Asia

		BO		Bolivia		South America		Americas		South America

		BR		Brazil		South America		Americas		South America

		BS		The Bahamas		North America		Americas		Caribbean

		BT		Bhutan		Asia		Asia		Southern Asia

		BW		Botswana		Africa		Africa		Southern Africa

		BY		Belarus		Europe		Europe		Eastern Europe

		BZ		Belize		North America		Americas		Central America

		CA		Canada		North America		Americas		Northern America

		CD		Democratic Republic of the Congo		Africa		Africa		Middle Africa

		CF		Central African Republic		Africa		Africa		Middle Africa

		CG		Republic of Congo		Africa		Africa		Middle Africa

		CH		Switzerland		Europe		Europe		Western Europe

		CI		Ivory Coast		Africa		Africa		Western Africa

		CL		Chile		South America		Americas		South America

		CM		Cameroon		Africa		Africa		Middle Africa

		CN		China		Asia		Asia		Eastern Asia

		CO		Colombia		South America		Americas		South America

		CR		Costa Rica		North America		Americas		Central America

		CU		Cuba		North America		Americas		Caribbean

		CY		Northern Cyprus		Asia		Asia		Western Asia

		CZ		Czech Republic		Europe		Europe		Eastern Europe

		DE		Germany		Europe		Europe		Western Europe

		DJ		Djibouti		Africa		Africa		Eastern Africa

		DK		Denmark		Europe		Europe		Northern Europe

		DO		Dominican Republic		North America		Americas		Caribbean

		DZ		Algeria		Africa		Africa		Northern Africa

		EC		Ecuador		South America		Americas		South America

		EE		Estonia		Europe		Europe		Northern Europe

		EG		Egypt		Africa		Africa		Northern Africa

		EH		Western Sahara		Africa		Africa		Northern Africa

		ER		Eritrea		Africa		Africa		Eastern Africa

		ES		Spain		Europe		Europe		Southern Europe

		ET		Ethiopia		Africa		Africa		Eastern Africa

		FI		Finland		Europe		Europe		Northern Europe

		FJ		Fiji		Oceania		Oceania		Melanesia

		FR		France		Europe		Europe		Western Europe

		GA		Gabon		Africa		Africa		Middle Africa

		GB		United Kingdom		Europe		Europe		Northern Europe

		GE		Georgia		Asia		Asia		Western Asia

		GH		Ghana		Africa		Africa		Western Africa

		GM		Gambia		Africa		Africa		Western Africa

		GN		Guinea		Africa		Africa		Western Africa

		GQ		Equatorial Guinea		Africa		Africa		Middle Africa

		GR		Greece		Europe		Europe		Southern Europe

		GT		Guatemala		North America		Americas		Central America

		GW		Guinea Bissau		Africa		Africa		Western Africa

		GY		Guyana		South America		Americas		South America

		HN		Honduras		North America		Americas		Central America

		HR		Croatia		Europe		Europe		Southern Europe

		HT		Haiti		North America		Americas		Caribbean

		HU		Hungary		Europe		Europe		Eastern Europe

		ID		Indonesia		Asia		Asia		South-Eastern Asia

		IE		Ireland		Europe		Europe		Northern Europe

		IL		Israel		Asia		Asia		Western Asia

		IN		India		Asia		Asia		Southern Asia

		IQ		Iraq		Asia		Asia		Western Asia

		IR		Iran		Asia		Asia		Southern Asia

		IS		Iceland		Europe		Europe		Northern Europe

		IT		Italy		Europe		Europe		Southern Europe

		JM		Jamaica		North America		Americas		Caribbean

		JO		Jordan		Asia		Asia		Western Asia

		JP		Japan		Asia		Asia		Eastern Asia

		KE		Kenya		Africa		Africa		Eastern Africa

		KG		Kyrgyzstan		Asia		Asia		Central Asia

		KH		Cambodia		Asia		Asia		South-Eastern Asia

		KP		North Korea		Asia		Asia		Eastern Asia

		KR		South Korea		Asia		Asia		Eastern Asia

		KW		Kuwait		Asia		Asia		Western Asia

		KZ		Kazakhstan		Asia		Asia		Central Asia

		LA		Laos		Asia		Asia		South-Eastern Asia

		LB		Lebanon		Asia		Asia		Western Asia

		LK		Sri Lanka		Asia		Asia		Southern Asia

		LR		Liberia		Africa		Africa		Western Africa

		LS		Lesotho		Africa		Africa		Southern Africa

		LT		Lithuania		Europe		Europe		Northern Europe

		LU		Luxembourg		Europe		Europe		Western Europe

		LV		Latvia		Europe		Europe		Northern Europe

		LY		Libya		Africa		Africa		Northern Africa

		MA		Morocco		Africa		Africa		Northern Africa

		MD		Moldova		Europe		Europe		Eastern Europe

		ME		Montenegro		Europe		Europe		Southern Europe

		MG		Madagascar		Africa		Africa		Eastern Africa

		MK		Macedonia		Europe		Europe		Southern Europe

		ML		Mali		Africa		Africa		Western Africa

		MM		Myanmar		Asia		Asia		South-Eastern Asia

		MN		Mongolia		Asia		Asia		Eastern Asia

		MR		Mauritania		Africa		Africa		Western Africa

		MW		Malawi		Africa		Africa		Eastern Africa

		MX		Mexico		North America		Americas		Central America

		MY		Malaysia		Asia		Asia		South-Eastern Asia

		MZ		Mozambique		Africa		Africa		Eastern Africa

		NA		Namibia		Africa		Africa		Southern Africa

		NE		Niger		Africa		Africa		Western Africa

		NG		Nigeria		Africa		Africa		Western Africa

		NI		Nicaragua		North America		Americas		Central America

		NL		Netherlands		Europe		Europe		Western Europe

		NO		Norway		Europe		Europe		Northern Europe

		NP		Nepal		Asia		Asia		Southern Asia

		NZ		New Zealand		Oceania		Oceania		Australia and New Zealand

		OM		Oman		Asia		Asia		Western Asia

		PA		Panama		North America		Americas		Central America

		PE		Peru		South America		Americas		South America

		PG		Papua New Guinea		Oceania		Oceania		Melanesia

		PH		Philippines		Asia		Asia		South-Eastern Asia

		PK		Pakistan		Asia		Asia		Southern Asia

		PL		Poland		Europe		Europe		Eastern Europe

		PT		Portugal		Europe		Europe		Southern Europe

		PY		Paraguay		South America		Americas		South America

		QA		Qatar		Asia		Asia		Western Asia

		RO		Romania		Europe		Europe		Eastern Europe

		RS		Republic of Serbia		Europe		Europe		Southern Europe

		RU		Russia		Europe		Europe		Eastern Europe

		RW		Rwanda		Africa		Africa		Eastern Africa

		SA		Saudi Arabia		Asia		Asia		Western Asia

		SB		Solomon Islands		Oceania		Oceania		Melanesia

		SD		Sudan		Africa		Africa		Northern Africa

		SE		Sweden		Europe		Europe		Northern Europe

		SI		Slovenia		Europe		Europe		Southern Europe

		SK		Slovakia		Europe		Europe		Eastern Europe

		SL		Sierra Leone		Africa		Africa		Western Africa

		SN		Senegal		Africa		Africa		Western Africa

		SO		Somaliland		Africa		Africa		Eastern Africa

		SR		Suriname		South America		Americas		South America

		SS		South Sudan		Africa		Africa		Eastern Africa

		SV		El Salvador		North America		Americas		Central America

		SY		Syria		Asia		Asia		Western Asia

		SZ		Swaziland		Africa		Africa		Southern Africa

		TD		Chad		Africa		Africa		Middle Africa

		TG		Togo		Africa		Africa		Western Africa

		TH		Thailand		Asia		Asia		South-Eastern Asia

		TJ		Tajikistan		Asia		Asia		Central Asia

		TL		East Timor		Asia		Asia		South-Eastern Asia

		TM		Turkmenistan		Asia		Asia		Central Asia

		TN		Tunisia		Africa		Africa		Northern Africa

		TR		Turkey		Asia		Asia		Western Asia

		TT		Trinidad and Tobago		North America		Americas		Caribbean

		TW		Taiwan		Asia		Asia		Eastern Asia

		TZ		United Republic of Tanzania		Africa		Africa		Eastern Africa

		UA		Ukraine		Europe		Europe		Eastern Europe

		UG		Uganda		Africa		Africa		Eastern Africa

		US		United States of America		North America		Americas		Northern America

		UY		Uruguay		South America		Americas		South America

		UZ		Uzbekistan		Asia		Asia		Central Asia

		VE		Venezuela		South America		Americas		South America

		VN		Vietnam		Asia		Asia		South-Eastern Asia

		VU		Vanuatu		Oceania		Oceania		Melanesia

		XK		Kosovo		Europe		Europe		Southern Europe

		YE		Yemen		Asia		Asia		Western Asia

		ZA		South Africa		Africa		Africa		Southern Africa

		ZM		Zambia		Africa		Africa		Eastern Africa

		ZW		Zimbabwe		Africa		Africa		Eastern Africa
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Decoupling from Russia,
derisking from China



A more costly transition will lead to power prices
remaining at a level higher than historical averages

Decoupling from Russia:

» Gas prices are still key as the cost of gas-fired
generation continues to be the main short to
medium term driver

® Uncertain gas market development

Nordic system price

o Accelerating RES investments
© T ® \olatility increases with more RES in the
Turbulent Transition
o o ey
c O o e
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g f
@ N Base ] Derisking from China:
W s « Astrong increase in demand is across the Nordics
10 e to meet climate targets
« Significant buildout of RES
. ® Higher cost for RES investments increases
Technotopia .
o power prices
| | | | |
2010 2020 2030 2040 2050
— Base Technotopia

----- Turbulent Transition
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. Decoupling from Russia

Power prices continue to follow the cost of gas-fired generation over the next decade

Continental Power Prices vs. SRMC coal and gas Norwegian Power Prices vs. SRMC coal and gas
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‘ Decoupling from Russia

RES buildout has increased the number of zero prices in the southern part of the
Nordics, mirroring a similar trend on the continent

.. How often is the price zero in NO2 when the price is zero in

50
500
0 400 - 40
8 In recent years, zero prices in NO2 have
f 300 'OE 30 - .bee.n more close!y allignc.ad w.ith zero
o bt prices in Germany, indicating increased
T v influence from the continent
£
200 e
2% < 20
100
10+
0 —
I T I T 04
2016 2018 2020 2022 | | | | | | |
2015 2016 2017 2018 2019 2020 2021 2022 2023

*Prices below 5 EUR/MWh. 2020 has been left out due to abnormally low price levels in the Nordics.
. THEMA Consulting Group 7



‘ Decoupling from Russia

Stronger influence from the Continent results in more zero price hours during mid-day

Hourly distribution of zero prices in 2018 Hourly distribution of zero prices in 2023
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* In 2023, most zero prices occurred during mid-day hours, when solar output on

* In 2018, most zero prices in NO2 occurred during night-time hours the continent tend to be high

v Gy line ef iese e, SELY S0 TEel 280 (s * In the majority of these hours, DE-LU also had zero prices
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2 Derisking from China

It will be far more expensive to achieve the zero-emission targets if our own value
chains are to be built up

20 per cent more expensive energy
transition globally without China
Solar PV module prices 2023 (US$/w) Wind turbine prices 2023 (US$/MW) (USD trillion)

6

A J
SEA
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1,178
995 1,014 1044 Wind
828
Solar
0.26 0.30 Storage
202
Other
us

India Europe us China Spain Brazil Germany India

China Netzero  Additional costs  Total not

made in China

*  But without China, it will probably be impossible to achieve the 2030 and 2050 goals — the direction now is still more regional markets, trade barriers of various kinds that partially

reverse globalization
*  Global players will locate in the different regions to compete there, which means that the energy transition will probably be more expensive and take longer

Kilde: Wood Mackenzie, https://qz.com/enery-transition-without-china-costs-20-percent-more-1851251438?utm_source=cbnewsletter&utm_medium=email&utm_term=2024-02-
23&utm_campaign=China+Briefing+22+February+interview+with+Chinese+govt+climate+advisor+missing+emissions+targets+the+cost+oft+excluding+China .
THEMA Consulting Group




2 200 bn EUR of Investments in solar PV, ... of this 11% or 240 bn EUR is
wind, hydrogen and battery technologies required in the Nordics

are necessary to finance the energy

transition in Europe...

Supply mix and demand in the Nordics

B Continental

Total
[l Southern Europe 2 200 bnEUR

Eastern Europe

=
. Nordics ;
Balkan =
B Baltics 8
AN
= = l l l | | |
Market sizes for different regions reflect the local investment conditions. 2025 2030 2035 2040 2045 2050 2055
The investments amount to 2 200 bn EUR from 2025-2050, an average of just
under 85 bnEUR every year. B Other B Gas
Hydrogen L G.as CCs
The total accumulated GDP in the EU was 17 000 bnEUR in 2023". Hence the Sl : i':al cos
investments account to roughly 5 %o of the GDP every year on average. mgj g:z;‘z:: -
B Hydro RoR ®  Lignite
B Hydro Res Nuclear
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https://ec.europa.eu/eurostat/databrowser/view/tec00001/default/table?lang=en&category=t_na10.t_nama10.t_nama_10_ma

2

Derisking from China

The generation surplus will vanish in Norway, while the supply/demand balance remains

positive in Sweden

Little new supply coming online this decade in Norway

Target changed from 100% RES to 100% fossil-free in Sweden

Strong public 200
resistance to
onshore wind
150 M| Gas
B Hydro

Wind Offshore
Wind Onshore
Solar

Other

— Demand

=
E 100

Offshore wind
industry is facing 50
both delays and
high costs,
introducing 0
uncertainty to the
timeline

I T T T T
2010 2020 2030 2040 2050

+  Strong public resistance to onshore wind power

»  Solar power is expected to grow, but the total generation will be modest

» Large-scale deployment of offshore wind after 2030. However, the industry is
facing both delays and high costs, introducing uncertainty to the timeline

* In general, investors face high regulatory uncertainty

300 -
Current government
has high ambitions 250 - Nuclear
for nuclear = Bio
200_ M Gas
m Oil
< B Hydro
E 150 Wind Offshore
Wind Onshore
100 Solar
B Other
Increasing local 50 — Demand
resistance against
onshore wind 0

I T T T T
2010 2020 2030 2040 2050

*  Current government has high ambitions for nuclear

»  Strong pipeline of onshore wind projects

. Increasing local resistance from municipalities against onshore wind power
development in Sweden

+  We expect a substantial growth in electricity demand in Sweden, both due to
ambitious climate targets and the establishment of new industries

THEMA Consulting Group 11



Summing up

¢ Covid

* Warin Europe

New geopolitical
reality

* China’'s dominance

Gas prices are still key as the cost of gas-fired generation
continues to be the main short to medium term driver

1

|
Uncertain gas market development

Accelerating RES investments

Decoupling from
2.
Volatility increases with more RES in the system

Russia

A strong increase in demand is across the Nordics to
meet climate targets

Significant buildout of RES

1.

2.

Derisking from China .
prices

Higher cost for RES investments increases power

EUR/MWh

150

100

50

Turbulent Transition

Technotopia
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I
2020

2030

Turbulent Transition

2040 2050

Technotopia
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Navigate the energy transition with confidence
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