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[an outcome is feasible] if there is an agent or group of 
agents who have the capacity to carry out a set of actions 
which will lead to that outcome in a given context 
(Gilabert & Lawford-Smith, 2012)

Feasibility of energy transitions
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Examples of actions we evaluate

India S.Korea Vietnam

Wind and solar power ✔ ✔ ✔

Fossil fuel decline ✔ ✔ ✔

Energy use / intensity ✔ ✔

Nuclear power ✔

CCS ✔

Biomass ✔
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agents and context

• Many different actors (e.g. governments, investors, foreign companies) 

• Complex interplay between actors and the context of their action 

• Interests? 

• Capabilities? 

• Both actors and contexts change over time 

• Complex and diverse evidence is required for feasibility assessment

?
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Feasibility of a climate 
solution

… of the same country

National targets 
and plans

Existing trends 
and projections

Worldwide 
regularities

Evidence for feasibility assessment

Historical experience …

… of other countries
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Method 1a: trends analysis
Assumption: recently observed values affect feasibility

Solar capacity growth rates, GW/year

Empirical rates Unconditional NDC Climate scenarios

6-9 10-17 150 - 350 

25-50 
times 
faster
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Method 1b: trends and plans projection
Assumption: projections and plans affect feasibility

Solar capacity growth rates, GW/year
Empirical 

rates
Unconditional 

NDC
National 
targets

Climate 
scenarios

6-9 10-17 25-30 150 - 350 

3-5 
times 
faster

20-50 
times 
faster

5-14 
times 
faster
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Method 2a: Counterfactuals - own history
What-if? The country behaved as in the past (nuclear power in this example)

Hyun et al. in preparation
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What-if? The country behaved as in the past (nuclear power in this example)

Scenario Annual	growth	
(MW/TWh/y)

5-year	growth	
(MW/TWh/5y)

Decadal	growth	
(MW/TWh/10y)

Empirical	
(1977-2020) 29.4	(1986) 77.7	(1986) 132.6	(1987)

Scenario	1	 2.4	(2021) 8.5	(2023) 11.7	(2024)

Scenario	2 2.4	(2021) 8.5	(2023) 11.7	(2024)

Scenario	3 4.9	(2048) 16.5	(2049) 22.6	(2053)

Scenario	4 4.8	(2032) 13.8	(2034) 22.8	(2048)

Scenario	5 9.0	(2022) 28.2	(2025) 44.7	(2030)

Hyun et al. in preparation

Method 2a: Counterfactuals - own history

Normalised nuclear capacity
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Method 2b: Counterfactuals - other countries’ history
What-if? The country behaved as other countries in the past

Wind power capacity (normalised)
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What-if? The country behaved as other countries in the past
Solar power capacity (normalised)

Method 2b: Counterfactuals - other countries’ history
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What-if? The country behaved as other countries in the past
Nuclear power capacity (normalised)

Method 2b: Counterfactuals - other countries’ history
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What-if? The country behaved as other countries in the past

Energy use per capita

Method 2b: Counterfactuals - other countries’ history
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• China 2001-2018


• India: 2000-2018


• Korea: 1971-2018

What-if? The country behaved as other countries in the past
Energy intensity

Method 2b: Counterfactuals - other countries’ history
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Method 3a: Worldwide regularities (max growth rates)
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Method 3a: Worldwide regularities (max growth rates)
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Cherp et al. Nature Energy 2021 

G = 550 GWh [0.9%]

G = 490 GWh [0.8%]

Wind power in Greece

New approach: measuring the maximum growth rate (G)

symmetrical logistic curve

long-tail Gompertz curve

Method 3a: Worldwide regularities (max growth rates)
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Cherp et al. Nature Energy 2021 

New approach: measuring the maximum growth rate (G)

Method 3a: Worldwide regularities (max growth rates)
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Method 3a: Worldwide regularities (growth rates)
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Method 3a: Worldwide regularities (growth rates)
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Method 3a: Worldwide regularities (growth rates)

Maximum growth rates (of total 
electricity supply per year):

• 0.8% (IQR 0.6-1.1%)

• Higher in smaller countries
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Method 3a: Worldwide regularities (growth rates)
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Maximum growth rates of solar PV: Asia
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Method 3a: Worldwide regularities (growth rates)
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Maximum growth rates of solar PV: Asia + OECD
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Method 3a: Worldwide regularities (growth rates)

Maximum growth rates (of total 
electricity supply per year):

• 0.6% (IQR 0.4-0.9%) 

• Higher in smaller countries
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Maximum growth rates of solar PV: Asia + OECD + other
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Visualisation of growth curves
http://applets.polet.network/shiny/fitted_curves/
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Method 3a: Worldwide regularities (growth rates)
Feasibility of growth rates of solar power in selected scenarios

28 ENGAGE Asia Workshop Sep 2021 - 17 September 2021



www.polet.network

Method 3b: Worldwide regularities (growth rates)
Decadal rates of biomass increase as function of energy system size

Cherp, Vetier, Vinichenko, forthcoming
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Method 3c: Worldwide regularities (decline rates)

Vadim	Vinichenko,	Aleh	Cherp	and	Jessica	Jewell	(in	Review)		
Historically	unprecedented	coal	and	gas	decline	in	Asia,	
OECD,	Russia	and	Middle	East	in	1.5°C	scenarios

Feasibility zones of fossil fuel decline as function of electricity demand growth
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Method 3a: Worldwide regularities (decline rates)
Feasibility of fossil fuel decline in selected scenarios
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Method 4: Technology diffusion insights (for immature technologies)
Diffusion of solar and wind power (EU → OECD → large countries → the rest)
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Method 4: Technology diffusion insights (for immature technologies)

Diffusion of nuclear power (US/USSR → OECD/COMECON → large countries → the rest)

Wind
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Method 4: Technology diffusion insights (for immature technologies)
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Other new technologies: (BE)CCS, Hydrogen, etc.?

NuclearRenewables
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Main feasibility concerns across countries/scenarios
• Unprecedented 

• Expansion rates of renewable electricity, especially solar (many countries/climate scenarios) 

• High economic growth under low energy consumption (low middle income countries, all scenarios) 

• Decline rates of coal/gas (some countries/climate scenarios) 

• Under-ambitious 

• Nuclear power growth (virtually all countries/scenarios) 

• Solar power growth (some countries/scenarios) 

• Highly uncertain 

• Rapid and massive introduction of CCS (some countries/scenarios)
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