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The two crises

Climate crisis Energy crises



Hopes

– Vows from policy makers to replace fossils

– Clean energy boom (solar, EVs, batteries, nuclear)
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We don't want to wreck energy security with climate policy, or 
wreck the climate in the name of energy security

Fears

• Amid security concerns - climate less of a priority

• Global cooperation hindered by conflicts

• Securing fossil supply locks resources and 
infrastructure



• Decarbonization improves energy security for some but threatens for others

• Both decarbonization and energy security are expensive and compete for 
resources

• Security crises move political rhetoric faster than they change reality
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Argument in brief



Defining decarbonization and energy security
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What is decarbonization? Net-zero systems
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What is decarbonization? Models and scenarios
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Energy in a finite world, 1981
IPCC first AR 1990 - 4 scenarios

IPCC AR6 2023 

3000 scenarios

Pacala and Sokolow 2004 (P&S)
IEA Net Zero Energy 2024 (NZE)



Vital energy system: 
energy exports

1
0

vital energy systems

= energy systems which support critical social functions

Energy 

export 

revenues

Defense

Health

Education

Infrastructure 

….



vital energy systems

= energy systems which support critical social functions

What is energy security?

1
1



What is energy security?
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Cherp and Jewell, 2014

low vulnerability of 

vital energy systems

- Security of what?

- Security for whom?

- Security from what threats?



Three perspectives on energy security
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vulnerability

intentions

Sovereignty

Cherp & Jewell, 2011

Systems

Robustness

Uncertainties

Resilience



Decarbonization and energy 
security: modeled scenarios
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Under decarbonization energy trade declines
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India

China
EUUSA

😊

😊
😊

😞

Russia

😞



• But cutting trade is not the same as cutting carbon

• Reducing trade is cheaper than reducing emissions
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Strategy Trade Emissions Costs

Decarbonization ↓ ↓ High

Energy 
independence

↓ → Low

• Under decarbonization energy trade declines



Decarbonization and energy 
security: reality check
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From model-land to reality
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In search for an empirical case



Extreme case: 2022 energy 
security crisis
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EU is a climate leader
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EU is a renewable leader
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EU responding to the crisis
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“We must become independent from 

Russian oil, coal and gas. … We 

need to act now to mitigate the 

impact of rising energy prices, 

diversify our gas supply for next 

winter and accelerate the clean 

energy transition. The quicker we 

switch to renewables and hydrogen, 

combined with more energy 

efficiency, the quicker we will be truly 

independent and master our 

energy system.

Ursula von der Leyen, 8 March 2022

REPowerEU (post-war) 

mentions ‘energy 

security’ 20 times  but 

does not mention 

‘climate change’

‘Fit for 55’ (pre-war) calls ‘to 

fight against climate change’… 

…but does not mention ‘energy 

security’

“REPowerEU is about 

rapidly reducing our 

dependence on 

Russian fossil fuels by 

fast forwarding the clean 

transition.”

European Commission 2022 

COM(2022) 230 final



War in Ukraine and EU renewable energy targets
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War in Ukraine and EU renewable energy  targets
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War in Ukraine and EU renewable energy targets
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War in Ukraine and EU renewable energy  targets
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War in Ukraine and EU renewable energy  targets
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Wind and solar in Spain: historical, targets and projections
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Oil and gas stay the same, coal decreases
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Making sense of crises impacts on 
transitions
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Making sense of crisis effect on transitions
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Making sense of effects of the 2022 crisis
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Costs and prices

Technology diffusion Politics and institutions



Crises lead to high energy prices
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Technology diffusion Politics, institutionsCosts and prices



High prices stimulate the growth of solar
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Costs and prices
Politics, institutionsTechnology diffusion



High prices may cause transition, inflation or recession
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Massive build-up of nuclear power

Little effect on transition

Costs and prices Politics, institutionsTechnology diffusion



Historically, subsidies critical for wind and solar

Pavlenko, A., & Cherp, A. (in preparation)
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Costs and prices Politics, institutionsTechnology diffusion



Subsidies were critical for wind in Spain
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Costs and prices
Politics, institutionsTechnology diffusion



Does clean energy need subsidies?
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Sunny periods

Costs and prices Technological and social
drivers and barriers

Politics, institutions

Day-ahead prices for electricity in Germany 2026



Solar: cost, price and market value
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Costs and prices Politics, institutionsTechnology diffusion



Solar: cost, price and market value

41

Costs and prices
Technological and social
drivers and barriers

Politics, institutions



Solar: cost, price and market value
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Costs and prices Technological and social
drivers and barriers

Politics, institutions



Solar: cost, price and market value
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Costs and prices
Technological and social
drivers and barriers

Politics, institutions



Germany: subsidies mitigate falling market value
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Costs and prices Politics, institutionsTechnology diffusion



EU subsidies starting to rise again
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Costs and prices Politics, institutionsTechnology diffusion



Most EU countries (but not Spain!) increasing subsidized wind and 
solar capacity
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Costs and prices Politics, institutionsTechnology diffusion



Monetary compensation also important for just transitions
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Paris goals

Germany: landmark agreement to compensate affected 
regions, companies and workers

Costs and prices Technological and social
drivers and barriers

Politics, institutions



Monetary compensation for coal phase-out

• Phasing out coal power faces strong 
political opposition

• To overcome this opposition, all 
countries with coal phase-out plans have 
compensation policies

• The size of compensation is roughly 
proportional to avoided emissions

• If China and India would pay 
compensation in line with existing 
policies to achieve climate targets, how 
high would the cost be?

Costs and prices
Technological and social
drivers and barriers

Politics, institutions



Monetary compensation for coal phase-out
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domestic 
compensation

international 
compensation

existing policies

foreign aid

Costs and prices
Technological and social
drivers and barriers Politics, institutions



Monetary compensation for coal phase-out
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domestic

intl
existing policies

aid

compensation 
needed for 2°C

China

India

compensation 
needed for 1.5°C

China

India

aid Modi’s climate finance request

rich countries’ climate finance pledge

≈ç

≈ç

Costs and prices
Technological and social
drivers and barriers Politics, institutions



Monetary compensation for coal phase-out
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domestic

intl
existing policies

aid

compensation 
needed for 2°C

China

India

compensation 
needed for 1.5°C

China

India

aid Modi’s climate finance request

rich countries’ climate finance pledge

≈ç

Costs and prices
Technological and social
drivers and barriers Politics, institutions



Monetary compensation for coal phase-out
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domestic

intl
existing policies

aid

compensation 
needed for 2°C

China

India

compensation 
needed for 1.5°C

China

India

aid Modi’s climate finance request

rich countries’ climate finance pledge

≈ç

Costs and prices Technological and social
drivers and barriers

Politics, institutions



Monetary compensation for coal phase-out
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domestic

intl
existing policies

aid

compensation 
needed for 2°C

China

India

compensation 
needed for 1.5°C

China

India

aid

Modi’s climate finance 
request

rich countries’ climate finance 
pledge

If China and India phase-out coal power fast 
enough for 1.5° and implement similar 
compensation policies, the money would 
likely be more than all international climate 
finance.

Costs and prices
Technological and social
drivers and barriers

Politics, institutions



Crises force governments to subsidize energy → 
less funds available for transitions

“We must become independent 

from Russian oil, coal and gas. … 

We need to act now to mitigate the 

impact of rising energy prices, 

diversify our gas supply for next 

winter and accelerate the clean 

energy transition. The quicker we 

switch to renewables and hydrogen, 

combined with more energy 

efficiency, the quicker we will be 

truly independent and master our 

energy system.

Ursula von der Leyen, 8 March 

2022
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Costs and prices Politics, institutionsTechnology diffusion



Politics and institutions:
Crises force governments to subsidize energy → 

less funds available for transitions
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Yet subsidies might be needed to protect 
consumers from higher prices
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Costs and prices Politics, institutionsTechnology diffusion



Wind in EU does not accelerate despite lower costs, 
higher prices and more ambitious targets
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Costs and prices Technology diffusion Politics, institutions



Social factors stalling transitions irresponsive to crises
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Costs and prices Technology diffusion Politics, institutions

2 out of 18 applications approved in 2025



EU SMR strategy: is it feasible?
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Costs and prices Technology diffusion Politics, institutions



EU SMR strategy: is it feasible?
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Costs and prices Technology diffusion Politics, institutions



EU SMR strategy: is it feasible?
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Costs and prices Technology diffusion Politics, institutions



Who will supply nuclear power technology?
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International nuclear agreements: reactor suppliers. (Jewell et al. 2018)

Costs and prices Technology diffusion Politics, institutions



Who will supply nuclear power technology?
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Costs and prices Technology diffusion Politics, institutions



Who will supply solar power 
technology?
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Costs and prices Technology diffusion Politics, institutions



Summary: how do crises affect transitions
• Decarbonization improves energy security for some regions, but weakens it 

for others — so global coordination is hard.

• Energy independence does little for emissions: Cutting and diversifying trade 
is cheaper than cutting carbon.

• Crises move rhetoric and targets fast, but technology diffusion has its own 
inertia

• Subsidies were decisive for renewables and still are — yet crises pull public 
money toward protecting consumers and subsidising fossils.

• High prices and low costs alone no longer guarantee renewables accelerate 
— storage, flexibility and market design are the next question

Thank you!
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