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Why care about peaks?

• Technology lifecycle: expansion -> stagnation -> decline

• Our assumption: Coal declines towards zero in countries where we 
observe peaks and 10% decline over the post-peak period

• Few cases of near-zero coal; more cases of peaking coal plus 10% decline
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Capacity or generation?

Generation is more relevant for climate change

But generation fluctuates a lot; can bounce back from a 10% decline

Generation always peaks when capacity peaks

Capacity peaks therefore seems to be a better indicator of the beginning 
of decline toward zero



Under what circumstances do we 
expect peaks?

Declining electricity demand

Large electricity system

High import dependence

Weak coal sector

Old power plants

High level of economic development

High quality of government and democracy

War or radical regime change

PPCA 



Excluded variables: PPCA, war/radical 
regime change

PPCA and war/radical regime change never occur at the same time and 
place as peaking capacity

UK-peak co-occurs with Northern Ireland conflict if we use a less 
conservative indicator of war/regime change

All peaks among medium-large PPCA-countries occur before 2015 (mean: 
1997), but capacity has not yet peaked in Israel, Mexico, Chile, and 
Ukraine

Only two peaks among non-PPCA countries: Australia (2009), and United 
States (2011)



Sample

Initial sample (i.e., available WEPP and IEA data): 72 countries

Excluding countries with small or immature coal sectors: 21 countries 
(including 25 PPCA members)

Excluding countries with insufficient data for independent variables: 3 
countries

Final sample: 47 countries that account for 99% of coal generation in the 
world



Method

Years nested in countries

Regression analysis with complementary log-log link

Linear function of time

Country-clustered standard errors

Robustness tests: alternative functions of time, bivariate models, time-
varying coefficients, fixed country effects (excluding years with no 
failures), factor analysis, omitting outliers, additional controls



Results

Robust effects:

• Demand growth (-)

• GDP per capita (+)

• Electoral democracy (+)

• (absence of) Political corruption (+)

Null or non-robust results

• Size of electricity system

• Import dependence

• Age of power plants

• Year







Conclusions

Coal seems to declines in wealthy countries with incorrupt governments, 
democracy, when electricity demand declines

The size of the coal sector, electricity system, share of imports (coal 
specific and total), and age of power plants seems to matter less

Coal has already peaked in most countries with decent conditions. 

It might peak soon in Japan, Poland, Israel, Chile, South Korea, and 
Ukraine. 

But it is unlikely to peak in most countries – including populous and coal 
intensive countries like China and India.
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