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How coal was formed

Before the dinosaurs, many Over millions of years, the Heat and pressure turned the
giant plants died in swamps. plants were buned under dead plants into coal.
water and dirt.

water
100 million years ago

rocks and dirt

airt

300 million years ago dead plants

Sourca: Adaptad from National Energy Education Davelopment Projact (public somain)
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Types of coal

IN/ENERGY CONTENT OF COAL

HIGH MOISTURE CONTENT OF COAL
- Low rank coals Hard coal
g 47% _ 53%
&
= Lignite Sub-bituminous Bituminous Anthracite
= 17% 30% _ 52% . -1%
[=]
g .
e Thermal Metallurgical
X Steam coal Coking coal
0 Largely power Power generation Power generation Manufacture Domestic/industrial,
H generation Cement manufacture Cement manufacture ofironand including smokeless
- Industrial uses Industrial uses steel fuel
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Mining coal
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Surface mining Deep mining

overburden

shallow coal seam

Source: Adapted from National Energy Education
Development Project (public domain)

Source: Adapted from National Energy Education
Development Project (public domain)
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The basic structure of our global model is a single equation:
S8, p) =S D,(pt)

in which

p is the world market price of coal
Sr(p) is coal supply in region r.

t, is the specific tax on coal in region r.
D, (p,t;) is coal demand in region r.

The demand and supply functions employed in the model are linear, hence:

Sr(p) = ar +b.p

and

Dy (p,tr) = ar — Br(p + tr)
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Coal Production and Consumption
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Extra Credit Suppose that the supply and demand functions were #soelastic, i.e.
Sr(p) = a, P

and
Bp)= o, P~ Pr

e What values of a,, by, o, and (3, are consistent with base year quantities, prices and elasticies
(Sr, Dr, nr and €.)7
e Formulate versions of the iso-elastic demand and supply functions in terms of S,, D,, 1, and €,.

e Introduce these functions in place of the linear supply and demand functions which are currently
in the model and see if the results change substantially.

e Add a “functional form” choice into the model which permits the user to choose between linear
and isoelastic formats.


CoalModel-solution.xls

A Stylized Coal Market Model

Equilibrium Price:
Square deviation:

0.95

0

Units: Trillion BTU

Leakage rate:

Base Year Data and Elasticities

5.5%

Policy?| Equilibrium Values

World Coal Production, Consumption and Reserves 2000
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gD

Change in Consumption

Increase by Decrease by

y0 c0 - n - € tc |~ y E c Non-Member: - Member -
China 24333 23606 & 0.5 0 17909 24229 623 0
USA 22623 22657 5 0.5 2 16650 598 0 22059
Australia 6664 2098 5 0.5 1 4905 1104 0 994
India 6065 6483 5 0.5 0 4464 6654 171 0
SouthAfrica 5292 3396 5 0.5 0 3895 3486 90 0
Russia 5147 4880 5 0.5 0 3788 5009 129 0
Poland 2846 2410 & 0.5 0 2095 2474 64 0
NKorea 2457 2455 5 0.5 0 1808 2520 65 0
Germany 2374 3236 5 0.5 1 1747 1703 0 1533
Indonesia 1963 570 5 0.5 0 1445 585 15 0
Canada 1819 1593 5 0.5 1 1339 839 0 754
Ukraine 1751 1843 5 0.5 0 1289 1892 49 0
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