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Global (steam) coal : where to ?

Figure 3: Steam coal production (Mt)
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The global steam coal market

Map 2.1 Main trade flows in the seaborne thermal coal market, 2017 (Mt)

Overall exports
2017

This map is without prejudice fo the status of or sovereignty over any territary, to the delimitatien of intemational frontiers and boundaries, and to the name of any territory, city or area.

Note: Exports from Russia to Europe include exports via railway.

Sources: Adapted from IHS Markit (2018a), Coal McCloskey Price and Statistical Data, https://connect.ihs.com/industry/coal; IEA (2018),
Coal Information (database), www.iea.org/statistics.
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A numerical model of the global coal value chain : COALMOD -World

Global Steam Coa

Market Demand

S/t
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The COALMOD -World model

Partial equilibrium model

wlLargescale multiperiod model of
(competitive) steam coal market

wHaftendornet al.2012, Holzt al. = 0 S
2015,2016 o )
wProfitmaximizing players with specific w
constraints: producerandexporters ’
wMarket clearing via inverse demand B i

functions - mmm j
wDemand in energfrom coal(in PJ) vscost o '
in $/t
wModelfeatures:
uMine mortality effects on costs and
production capacities
uEndogenous investment in production
and export capacities
oSubstitution between importing and
domesticproduction

SourceAdaptedfrom Holz et al. 2015

A 40 consumption nodes (C), 25 producers (P
and 14 exporters (E)

A Multi-period model with yearly equilibria in
5-yearssteps from 2010 to 2050
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Model setup
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Fundamental uncertainties for global coal consumption

1) Thedevelopment of the CCStechnology

Figure 1. Global coal consumption in 2 alternative 2°C scenarios versus a current reference scenario
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Notes: [EA's 2016 450 ppm scenario assumes that there are 3 800 large scale commercial CCS sites operating worldwide by 2050 and that there is a feasible maximum
of 125 Gt of C02 that could be captured. McGlade and Ekins (2015) include significantly lower CCS assumptions, as they question the economic and social feasibility of
reaching significant scales of deployment prior to 2050, such that emissions from coal would be likely to be consistent with the global <2°C carbon budget.
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Fundamental uncertainties for global coal consumption

2) More ambitious Nationally Determined Contributions (NDCs)

Examplepossiblerevisionsof the NDCoy China

Figure 2. CO2 emissions under 2025 vs 2030 peaking scenarios
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Example : Coal phase-out in Germany

AGraduallyshutdown coakfired (lignite and
hard coa) powerplantsuntil 2038

AClosdignite minesaccordingly

ACompensatdignite miningregionswith
public projectswith a total publicspending
volumeof up to 40 billion €

AConsensus iacenarioghat stable
electricity systemoperationsis feasible
without coalafter 2035 énddoesnot
require extensiveimports)
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Fundamental uncertainties for global coal consumption
costs of system integration )

3) Decrease of renewable costs (incl.

Figure 3. The increasing competitiveness of renewable
energy with hard coal technologies

(Levelised cost of generation basis)
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Figure 4. Cost of Lithum-ion Battery Storage
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Effect of uncertainties : strong uncertainty on future coal demand

- IEAhadto revise(downwardg allits coalconsumption
predictionsof the lastdecade

Figure 5. [EA WEO global coal demand forecasts evolution  Figure 6. IEA WEO global coal demand forecasts evolution
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Our coal consumption pathways to 2050z Peak coal is imminent

Total globabteamcoaldemandin variousscenariogo 2050 (inMtpa)
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Different global coal pathways to 2050 in detalil

Figures 11-12-13-14. Global coal consumption by source and destination 2010-2050 in the scenarios
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Strong effects on imports (and, hence, exporters )

Figure 16. Imports by India over time and by scenario
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- Dependingonthe
scenarig somecurrently
largeimporters mayfully
stopimporting before
2050 (e.glndiain 2° C
scenarioby 2040, China
in ECT3cenarioby
2045)

- Suddenshiftsto such a
scenario(e.g.,because
of strengtheningNDCs)
would surpriseexporters
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