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Global (steam) coal : where to ?

Source: IEA CoalInformation 2019

~ IEA New Policies
Scenario,

~ NDC-compatible
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The global steam coal market
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Overview of world steam coal market: supply, demand, trade



1 A numerical model of the global coal value chain : COALMOD -World
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The COALMOD -World model

Partial equilibrium model
ωLarge-scale multi-period model of 

(competitive) steam coal market

ωHaftendornet al. 2012, Holz et al. 

2015, 2016)

ωProfit-maximizing players with specific 

constraints: producers and exporters

ωMarket clearing via inverse demand 

functions

ωDemand in energy from coal (in PJ) vs. cost 

in $/t 

ωModel features:

ωMine mortality effects on costs and 

production capacities

ωEndogenous investment in production 

and export capacities

ωSubstitution between importing and 

domestic production

Source: Adaptedfrom Holz et al. 2015

Å40 consumption nodes (C), 25 producers (P), 
and 14 exporters (E)

ÅMulti-period model with yearly equilibria in 
5-years-steps  from 2010 to 2050
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Model setup

Source: Haftendornet al. 2012

P: Producers
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C: Consumption
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Fundamental uncertainties for global coal consumption :
1) The development of the CCS technology
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Fundamental uncertainties for global coal consumption :
2) More ambitious Nationally Determined Contributions (NDCs)
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Example: possiblerevisionsof the NDC by China



Example : Coal phase-out in Germany

ÅGraduallyshutdown coal-fired (lignite and

hardcoal) power plantsuntil 2038

ÅClose lignite minesaccordingly

ÅCompensatelignite miningregionswith

publicprojectswith a total publicspending

volumeof up to 40 billionϵ 

ÅConsensus in scenariosthat stable

electricitysystemoperationsis feasible

without coalafter 2035 (anddoesnot 

requireextensive imports)
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Fundamental uncertainties for global coal consumption :
3) Decrease of renewable costs (incl. costs of system integration )
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Effect of uncertainties : strong uncertainty on future coal demand
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- IEA hadto revise(downwards) all its coalconsumption

predictionsof the last decade



Our coal consumption pathways to 2050 ɀPeak coal is imminent
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Total global steamcoaldemandin variousscenariosto 2050 (in Mtpa)

Peak coal demand



Different global coal pathways to 2050 in detail
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Reference Scenario (NDC):
Growth rates of coal demand derived from WEO 
2016 New Policy Scenario

450 ppm Scenario (2° C):
Å Growth rates of coal demand derived 

from WEO 2016 450 ppm scenario 
(consistent with the 2° C target)

Å Incl. CCS

Enhanced CoalTransition Scenario (ECT):
Å Enhanced information on national 

transition scenarios from the project 
country teams

Å Based on NDC scenario
+  Better reflection of drivers of coal transition 
on country level

Enhanced CoalTransition Scenario 2 (ECT 2):
Å As ECT, except for India (higher than ECT 

demand) and China (lower demand than 
ECT)

+  Adequate reflection of drivers of coal 
transition on country level



Strong effects on imports (and , hence, exporters )
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- Dependingon the

scenario, somecurrently

large importersmayfully

stop importingbefore

2050 (e.g. Indiain 2° C 

scenarioby 2040, China 

in ECT2 scenarioby

2045)

- Sudden shiftsto such a 

scenario(e.g., because

of strengtheningNDCs) 

would surpriseexporters


