Coal Market Module

The coal market module (CMM) represents the mining,
transportation, and pricing of coal, subject to end-use
demand. Coal supplies are differentiated by thermal
grade, sulfur content, and mining method (underground
and surface). 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 distribution, from supply region to demand region, is
projected on a cost-minimizing basis. The domestic
production and distribution of coal is projected for 14
demand regions and 14 supply regions (Figures 18 and
19).

The CMM components are solved simultaneously. The
sequence of solution among components can be sum-
marized as follows. Coal supply curves are produced by
the coal production submodule and input to the coal distri-
bution submodule. Given the coal supply curves, distribu-
tion costs, and coal demands, the coal distribution
submodule projects delivered coal prices. The module
is iterated to convergence with respect to equilibrium
prices to all demand sectors. The structure of the CMM is
shown in Figure 20.

Coal Production Submodule

This submodule produces annual coal supply curves, re-
lating annual production to minemouth prices. The sup-
ply curves are constructed from an econometric
analysis of prices as a function of productive capacity,
capacity utilization, productivity, and various factor input
costs. A separate supply curve is provided for surface
and underground mining for all significant production by
coal thermal grade (metallurgical, bituminous,
subbituminous and lignite), and sulfur level in each sup-
ply region. Each supply curve is assigned a unique heat,
sulfur, and mercury content, and carbon dioxide emis-
sions factor. Constructing curves for the coal types avail-
able in each region yields a total of 40 curves that are
used as inputs to the coal distribution submodule.
Supply curves are updated for each year in the projection
period. Coal supply curves are shared with both the EMM

and the PMM. For detailed assumptions, please see the
Assumptions to the Annual Energy Outlook updated each
year with the release of the AEO.

Coal Distribution Submodule: Domestic Component

The coal distribution submodule is a linear program that
determines the least-cost supplies of coal for a given set
of coal demands by demand region and sector, account-
ing for transportation costs from the different supply
curves, heat and sulfur content, and existing coal supply
contracts. Existing supply contracts between coal pro-
ducers and electricity generators are incorporated in
the model as minimum flows for supply curves to coal
demand regions. Depending on the specific scenario,
coal distribution may also be affected by any restric-
tions on sulfur dioxide, mercury, or carbon dioxide
emissions.

Coal transportation costs are simulated using interre-
gional coal transportation costs derived by subtracting
reported minemouth costs for each supply curve from
reported delivered costs for each demand type in each
demand region. For the electricity sector, higher trans-
portation costs are assumed for market expansion in
certain supply and demand region combinations.
Transportation rates are modified over time using
econometrically based multipliers which considers the
impact of changing productivity and equipment costs.
When diesel fuel prices are sufficiently high, a fuel sur-
charge is also added to the transportation costs.

Coal Distribution Submodule: International
Component

The international component of the coal distribution
submodule projects quantities of coal imported and ex-
ported from the United States. The quantities are deter-
mined within a world trade context, based on assumed
characteristics of foreign coal supply and demand. The
component disaggregates coal into 17 export regions
and 20 import regions, as shown inTable 13. The sup-
ply and demand components of world coal trade are

CMM Outputs

Inputs from NEMS

Exogenous Inputs

Coal production and distribution

Minemouth coal prices

End-use coal prices

U.S. coal exports and imports

Transportation rates

Coal quality by source, destination, and end-use sector
World coal flows

Coal demand
Interest rates
Price indices and deflators | Contract quantities
Diesel fuel prices
Electricity prices

Base year production, productive capacity, capacity
utilization, prices, and coal quality parameters

Labor productivity

Labor costs

Domestic transportation costs
International transportation costs
International supply curves
International coal import demands
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Coal Market Module

Figure 18. Coal Market Module Demand Regions

Region Code | Region Canlent Region Code | Region Content
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4. GF GAJFL 11. MT BT, WY 1D
5. OH OH 2. U 0T, NV
6.EM IR L B 13. 7N AT MM
T.HT KoY TH 14. PC AR, HLWADR/CA

segmented into two separate markets: 1) coking coal,
which is used for the production of coke for the
steelmaking process; and 2) steam coal, which is pri-
marily consumed in the electricity and industrial
sectors.

The international component is solved as part of the linear
program that optimizes U.S. coal supply. It determines
world coal trade distribution by minimizing overall costs
for coal, subject to coal supply prices in the United

States and other coal exporting regions plus transpor-
tation costs. The component also incorporates supply
diversity constraints that reflect the observed tendency
of coal-importing countries to avoid excessive depend-
ence upon one source of supply, even at a somewhat
higher cost.
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Coal Market Module

Figure 19. Coal Market Module Supply Regions

APPALACHIA

[ Morthemn Appalachia
I Central Appalachia
[ Southern Appalachia

INTERIOR
[ Eastam Interior

[ Westem Inierior
[ Guif Lignite

MO

A MY
L
&
& L]
T P
! L] oH
Ty
: i
g i
L= o ¥ va
e "
(5] ™
O A l [:1+
. L]
AL
ME
FL
L&

SCALE N MLES

NORTHERN GREAT PLAINS
[ Drakota Lignite

= Western Montana

[ Wyoming, Northern Powder River Basin
BN Wyoming, Southem Powder River Basin
[ Wesiam Wyoming

OTHER WEST
I Rocky Mountain
4 Southwest
I Morthwest

Energy Information Administration / The National Energy Modeling System: An Overview 2009

ME

EH

73



Coal Market Module

Table 13. Coal Export Component

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

Vietham East Asia

China and Hong Kong

ASEAN (Association of Southeast Asian Nations)

India and South Asia
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Coal Market Module

Figure 20. Coal Market Module Structure
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