
The coal mar ket mod ule (CMM) rep re sents the mining,
transportation, and pricing of coal, subject to end-use
demand. Coal supplies are differentiated by ther mal
grade, sul fur con tent, and min ing method (un der ground
and sur face). CMM also determines the minimum cost
pattern of coal supply to meet exogenously defined U.S.
coal export demands as a part of the world coal market.
Coal dis tri bu tion, from sup ply re gion to de mand re gion, is
projected on a cost-minimizing ba sis. The domestic
production and distribution of coal is pro jected for 14
demand regions and 14 supply regions (Figures 18 and
19).

The CMM com po nents are solved si mul ta neously. The
se quence of so lu tion among com po nents can be sum -
ma rized as fol lows. Coal sup ply curves are produced by
the coal pro duc tion submodule and in put to the coal dis tri -
bu tion submodule. Given the coal supply curves, dis tri bu -
tion costs, and coal de mands, the coal dis tri bu tion
submodule pro jects de liv ered coal prices.  The mod ule
is it er ated to con ver gence with re spect to equi lib rium
prices to all de mand sec tors. The struc ture of the CMM is 
shown in Figure 20.

Coal Production Submodule

This submodule pro duces an nual coal sup ply curves, re -
lat ing an nual pro duc tion to minemouth prices. The sup -
ply curves are con structed from an economet ric
anal y sis of prices as a func tion of pro duc tive ca pac ity,
ca pac ity uti li za tion, pro duc tiv ity, and var i ous fac tor in put
costs. A sep a rate sup ply curve is pro vided for sur face
and un derground min ing for all sig nif i cant pro duc tion by
coal ther mal grade (met al lur gi cal, bi tu mi nous,
subbituminous and lig nite), and sul fur level in each sup -
ply re gion. Each supply curve is as signed a unique heat,
sul fur, and mer cury con tent, and car bon di ox ide emis -
sions fac tor.  Con struct ing curves for the coal types avail -
able in each re gion yields a to tal of 40 curves that are
used as inputs to the coal distribution submodule.
Supply curves are updated for each year in the pro jec tion
pe riod.  Coal sup ply curves are shared with both the EMM 

and the PMM.  For de tailed as sump tions, please see the
As sump tions to the An nual En ergy Out look up dated each 
year with the re lease of the AEO. 

Coal Distribution Submodule: Domestic Component

The coal dis tri bu tion submodule is a lin ear pro gram that
de ter mines the least-cost sup plies of coal for a given set
of coal de mands by de mand re gion and sector, ac count -
ing for trans por ta tion costs from the different sup ply
curves, heat and sul fur con tent, and ex isting coal sup ply
con tracts. Ex ist ing sup ply con tracts be tween coal pro -
duc ers and elec tric ity gen er a tors are in cor po rated in
the model as min i mum flows for sup ply curves to coal
de mand re gions.  De pend ing on the spe cific sce nario,
coal dis tri bu tion may also be af fected by any re stric -
tions on sul fur di ox ide, mer cury, or car bon di ox ide
emis sions.

Coal trans por ta tion costs are sim u lated us ing interre -
gional coal trans por ta tion costs de rived by subtracting
re ported minemouth costs for each sup ply curve from
re ported de liv ered costs for each de mand type in each
de mand re gion. For the elec tric ity sec tor, higher trans -
por ta tion costs are as sumed for mar ket ex pan sion in
cer tain sup ply and de mand re gion com bi na tions.
Trans por ta tion rates are modified over time us ing
econometrically based mul ti pli ers which con sid ers the
im pact of chang ing pro duc tiv ity and equip ment costs.
When die sel fuel prices are suf fi ciently high, a fuel sur -
charge is also added to the trans por ta tion costs.

Coal Distribution Submodule: International
Component

The in ter na tional com po nent of the coal dis tri bu tion

submodule pro jects quan ti ties of coal im ported and ex -
ported from the United States. The quan ti ties are de ter -
mined within a world trade con text, based on as sumed
char ac ter is tics of for eign coal sup ply and de mand. The
com po nent disaggregates coal into 17 ex port re gions
and 20 im port re gions, as shown inTable 13.  The sup -
ply and de mand com po nents of world coal trade are
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Coal Market Module

CMM Outputs Inputs from NEMS Exogenous Inputs

Coal pro duc tion and dis tri bu tion
Minemouth coal prices
End-use coal prices
U.S. coal ex ports and im ports
Trans por ta tion rates
Coal qual ity by source, des ti na tion, and end-use sec tor
World coal flows

Coal de mand
In ter est rates
Price in di ces and de fla tors
Die sel fuel prices
Elec tric ity prices

Base year pro duc tion, pro duc tive ca pac ity, ca pac ity 
   uti li za tion,  prices, and coal qual ity pa ram e ters
Con tract quan ti ties
La bor pro duc tiv ity
La bor costs
Do mes tic trans por ta tion costs
In ter na tional trans por ta tion costs
In ter na tional sup ply curves
In ter na tional coal im port demands



seg mented into two sep a rate mar kets: 1) cok ing coal,
which is used for the pro duc tion of coke for the
steelmaking pro cess; and 2) steam coal, which is pri -
mar ily con sumed in the elec tric ity and in dus trial
sec tors.

The in ter na tional com po nent is solved as part of the lin ear
pro gram that optimizes U.S. coal sup ply. It de ter mines
world coal trade dis tri bu tion by min i miz ing over all costs
for coal, sub ject to coal sup ply prices in the United 

States and other coal ex port ing re gions plus trans por -
ta tion costs.  The com po nent also in cor po rates sup ply
di ver sity con straints that re flect the ob served tendency
of coal-im port ing coun tries to avoid ex ces sive de pend -
ence upon one source of sup ply, even at a some what
higher cost.
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Coal Market Module

Fig ure 18. Coal Mar ket Mod ule De mand Regions



Coal Market Module
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Fig ure 19. Coal Mar ket Mod ule Sup ply Regions
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Coal Market Module

Coal Export Regions Coal Import Regions

U.S. East Coast U.S. East Coast

U.S. Gulf Coast U.S. Gulf Coast

U.S. Southwest and West U.S. Northern Interior

U.S. Northern Interior U.S. Noncontiguous

U.S. Noncontiguous Eastern Canada

Australia Interior Canada

Western Canada Scandinavia

Interior Canada United Kingdom and Ireland

Southern Africa Germany and Austria

Poland Other Northwestern Europe

Eurasia-exports to Europe Iberia

Eurasia-exports to Asia Italy

China Mediterranean and Eastern Europe

Colombia Mexico

Indonesia South America

Venezuela Japan

Vietnam East Asia

China and Hong Kong

ASEAN (Association of Southeast Asian Nations)

India and South Asia

Ta ble 13. Coal Ex port Component



Coal Market Module
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Fig ure 20. Coal Mar ket Mod ule Structure




