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Dramatic decrease emissions to meet climate targets

Source: IPCC Special Report on Global Warming of 1.5°C3

Is this feasible?



How do we know what’s feasible in the real world?

Fouquet 2016
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Examining fossil fuel decline in electricity
Globally one episode of decline in the 1970s/1980s
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Examining fossil fuel decline in electricity
Examples of regional decline episodes
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Examining fossil fuel decline in electricity
Examples of regional and national decline episodes

0

10

20

1970 1980 1990 2000 2010
Year

El
ec

tri
ci

ty
 g

en
er

at
io

n 
(P

W
h/

ye
ar

)

(a)

-10%

-11%

0.0

2.5

5.0

7.5

10.0

1960 1980 2000 2020
Year

(b)

-13%

-13%

0.0

0.5

1.0

1.5

1970 1980 1990 2000 2010
Year

(c)

-23%-12%
0

200

400

1960 1980 2000 2020
Year

El
ec

tri
ci

ty
 g

en
er

at
io

n 
(T

W
h/

ye
ar

)

(d)

-16%

-25%

-14%

-30%

0

100

200

300

400

1960 1980 2000 2020
Year

(e)

-9%0

300

600

900

1990 2000 2010
Year

(f)

Source
Non-hydro
renewables
Hydro

Nuclear

Gas

Coal

Oil

World OECD Reforming Economies

France United Kingdom Russia

7



Episodes of fossil fuel decline
Smaller systems achieve faster decline rates
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Episodes of fossil fuel decline
Smaller systems achieve faster decline rates
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Episodes of fossil fuel decline
Smaller systems achieve faster decline rates
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What substitutes fossil fuels?
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What substitutes fossil fuels?
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Mapping feasibility zones for fossil fuel decline
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A heatmap for each pathway to identify bottlenecks
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Conclusions
• Methodological innovations in feasibility assessment


• examine global and macro-region feasibility in light of national precedents


• include context (e.g. country size, demand growth, availability of substitute technologies) in 
feasibility analysis 


• shift from binary to probabilistic feasibility analysis using feasibility zones and heatmaps


• There are fewer precedents of rapid fossil decline in larger countries and under fast demand 
growth 


• There are more precedents of rapid fossil fuel decline in the 20th century, when coal/oil were 
substituted by nuclear and natural gas


• The decline of coal in Asia and OECD and natural gas in the Middle East and the Reforming 
Economies is the most unprecedented in climate scenarios
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