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W EFA  EN ER G Y  ñ In tern atio n al S team  C o al T rade (1998-2 02 0)

FOREWORD

The 2000 report is the current version of the International Steam Coal Trade and Price
forecast that was last published in July 1999.  Our efforts this year have concentrated in those
areas that warrant more detailed analysis in the light of current events.  On the demand side
the power work has been updated with revised electricity forecasts showing the Asian
economic recovery, and the further decline in European coal production.

The study looks out to 2020 giving country-by-country projections of steam coal imports,
exports and international prices.

The report was written by D avid  G o ld s ack .

D avid  G o ld s ack  is Director of the International Coal and Power Services.  He is a Chartered
Accountant with more than twenty years experience in the coal industry in the UK and
internationally.  He has held a number of senior positions in the industry, including Managing
Director of Cory Coal International and Transcor Coal Limited.  Prior to joining WEFA he spent
six years as an independent coal trader.

Paul B aruya assisted in writing and formatting the report. Paul Baruya joined WEFA ENERGY
in May 1997 after spending two years as a researcher and writer in the Supply, Transport, and
Markets group at IEA Coal Research.

This report has been produced as part of the WEFA ENERGY In tern atio n al C o al T rade
S erv ice.  Members of this service receive extensive analyses of the whole coal trade such as
this present report, as well as in-depth authoritative reports on particular topics.

Former reports have focused on demand issues such as the prospects for coal imports in the
Far East and also coal prospects in India.  Supply-side reports have looked at supply in South
Africa, Colombia and Venezuela, and an analysis of the role of the US as a swing supplier.

Members are also invited to participate in twice-yearly seminars that discuss the significant
factors that affect the whole coal supply chain from the export mines to the demand for
competing fuels by power stations and other coal consumers.
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1. INTRODUCTION
The purpose of this study is to assess the world market for seaborne traded steam coal, in
terms of demand, supply and prices.  The study looks to 2020 with a country-by-country
forecast of steam coal demand for electricity generation and industrial use.  This report
benefits enormously from the extensive work that is regularly carried out on electricity
demand for WEFA’s “Power Service.”

Attention has been paid to the faster than expected recovery in the Far East Asian economies
although WEFA remains concerned about Japan’s ability to sustain the growth forecast.  The
demand is then matched to world supply through a model of coal export trade, taking into
account major factors including production and transport. This report is revisions of our
previous report The International Steam Coal Trade and Price Forecast: 1999-2020, published in
July 1999.

This study is specifically about seaborne steam coal trade.  It does not include overland coal
trade (or the trade across the Great Lakes in North America).  Overland trade in some
European countries are treated as seaborne trade depending on how they reach the continent.
For instance, imports to the Netherlands which are destined for inland buyers in Germany are
treated as seaborne imports to Germany.  This is an important detail to note.  Therefore,
German seaborne imports include imports from the Netherlands unless otherwise stated.

PA R T S  A  of the study presents our steam coal demand and import forecasts for each country
that is likely to have any significant imports by 2020. The basis for forecasting coal demand
for the power sector is the WEFA electricity model. The core of the model is the electricity
generation sub-model that is used to forecast the demand for steam coal by the electricity
supply industry in each country.  The remainder of the model forecasts the demand for steam
coal in the non-electricity sectors and the future indigenous production in the coal importing
countries.

The demand analysis results from the extensive work that was carried out during the last year.
We have concentrated on the revision of our assumptions on future power demand and on
updating our database of power stations, existing and under development.  The pressures from
environmental lobbies and competition from other fuels (notably natural gas) means that, in this
changing world, coal generation has to be forecast with these issues in mind.

For some countries, the revision of our electricity demand forecasts, has resulted in significant
changes in our projections for coal burn and therefore for seaborne steam coal imports.  Where
this is the case, we have devoted to the country a complete chapter that substantially revises and
updates the information given in the previous report.

The format of the report avoids lengthy text and has been cut down to accommodate only the
key points referring solely to coal trade and coal-fired power. If the reader feels that, as a result
of this change, some gaps exist we are always pleased to give what further support is necessary
to fill them.

We have carried out only major revisions to the forecast demand for steam coal in the
non-electricity sectors. However the demand in this sector is significantly less variable than the
electricity sector’s demand and they generally represent a small portion of total demand for
steam coal.
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C hap ters  2  to  18  present the actual forecasts for each country or region, together with a
discussion of their relevant characteristics. C hap ter 19 summarises our import forecast
pointing out at the differences from the previous report.

Changes in the last year, particularly the recovery of the Asian economies, have meant our
view of the demand for coal in this region is increased in the short to medium term.  The
market is still in over supply in the very short term so, whilst we have reforecast in detail our
view of demand, we have also looked in depth at production and transportation costs in
Australia.

Part B  of the study forecasts the availability and production costs of internationally traded
steam coal. Future supply is matched with demand and the potential suppliers of this coal
assessed individually.  The issues that will be significant in terms of both price and availability
of supply are:

current production costs and their likely future direction

new mine developments

the infrastructure developments required and their potential to limit supply have been
examined in all the major regions.

We discuss all of the above in C hap ter 2 0 Export S u p p ly  and assess where and when
developments in the coal supply chain will take place.  Because the market is likely to return
to balance in the relatively short/medium term we have spent some time analysing mine costs
in Australia, in particular.  As the only major exporter that is likely to see a strengthening
currency against the US Dollar and being the likely price driver Australian costs are critical to
this forecast.

The trade model uses the cost curves as a guide to future costs.  The theory that the costs of
any incremental production follow the gradient of the curve at the limit of the capacity is not
really valid.  Developing mining technologies and different mining methods are beginning to
limit the usefulness of this traditional approach to assessing the cost/price of marginal
supplies.  Most new production will be brought on stream at costs well below the costs of the
mines they are replacing or supplementing.  If this cannot be done reserves will not
developed.

Prices obtained in the international markets will, in the future, be driven by competition in the
cost of generating electricity as more electricity markets are liberalised.  In Australia, a radical
change in working practices has transformed the productivity in mines enabling the average
price to Japanese customers to drop by $18 since 1995.

Currency and exchange rate values heavily influence coal exports values from Indonesia,
China, Russia, Poland and to a lesser extent South Africa.  The depreciation of these countries’
currencies continually makes their coal exports more attractive.  Cost reductions in Colombian
and South Africa have not come so easily.  In the case of South African mines, the slide in the
Rand has provided some relief on prices (and improved Rand revenues from dollar sales), but
in some small Colombian operations (principally La Jagua), they have found it difficult to
reduce costs.

Even for Australia the forecast exchange rate is a crucial factor.  The continued reductions in
cost may not translate into reduced prices in US Dollar terms as the possible appreciation of
the Australian Dollar puts upward pressure on the US Dollar price.
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C hap ter 2 1 gives our revised assumptions on exchange rates.

C hap ter 2 2  presents our forecast of seaborne steam coal trade. Future steam coal exports
and prices are summarised in both real and nominal terms.

Finally, our conclusions are laid out in C hap ter 2 4 .

F o recas t o f dem an d  fo r electricity gen eratio n

The model starts with a projection of the total final demand for electricity in the country
concerned.  This is based on the WEFA Group's macro economic forecasts, which provide indices
of growth in the various sectors of the economy.  The projection also uses past information on
electricity intensity (electricity demand per unit of real economic activity).

Forecasts of the trend in electricity intensity vary widely from country to country.  This is partly
because there are definite signs of demand saturation in some of the countries analysed where
electricity intensity growth is already falling.  For other countries the forecast is that this
electricity intensity growth will continue to grow albeit at lower rates.  Nevertheless, the resultant
forecast of absolute electricity demand, on a business-as-usual basis, is for a continuing rise in
nearly every country because of the positive economic growth.

All the forecasts have taken into account, where possible, the first shock waves of the current
economic problems in the Far East and are based on average growth rates over period.
Inevitably the future will also contain particular years of boom and recession, but these are
smoothed out in this long-term forecast, as their timing cannot be easily predicted.  Similarly, we
have not attempted to forecast the weather.  Therefore, our forecasts of electricity demand are
for average temperature and rainfall variations although it has to recognised that these may have
an influence on the actual electricity demand in future years.

The future international trade in electricity is then taken into account.  Our estimates of the
imports and exports of electricity are generally based on the actual average trade over the last
few years and information on long-term contracts.  Within Europe and particularly Scandinavia
we have some assumptions as to the effects of liberalisation of the Power Sector and its potential
to increase trade above historical levels.  Total exports and imports in Europe are balanced and
so the future imports for many countries are constrained by the availability of surplus electricity
from the key exporters.

The model also includes the losses of electricity in transmission, transformation and own use.
These forecasts start with the average percentage losses over the last few years and it is
assumed that this percentage will decline in the future as electricity transmission networks are
strengthened. The total demand for electricity to be generated in each country is then calculated
from the forecast final demand for electricity plus the net import/exports and the losses.

T o tal gen eratin g cap acity req u ired

The next step is to calculate the total generating capacity requirement in order to satisfy this
demand.  Electricity cannot be stored, except at very high cost or in the relatively few places
where pump storage is economic.  The generating capacity must therefore be sufficient to meet
the peak demand at any time in the year.  Moreover, it is desirable for national or regional
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electricity systems to have a significant extra margin of capacity over this peak demand to allow
for plant breakdowns and abnormal weather conditions.

The shape of the demand duration curve varies from country to country and the capacity margin
depends on the organisational structure of the electricity industry and on the availability of the
hydro stations in dry years.  As a result, the average annual utilisation of the total generating
capacity (called the system utilisation) over the past few years varies quite widely between
countries.

The forecasts assume that the system utilisation will increase somewhat in many countries.  This
may be significant in countries where it is relatively low at the moment and undoubtedly will be
influenced by liberalisation.  Increased transmission connections within and between countries
and pricing or other incentives to flatten the peak demand both tend to increase the system
utilisation.

The total generating capacity required is calculated from the forecast demand for electricity to be
generated and the estimated future system utilisation.

Extra cap acity n eeded beyon d  co m m itted  p lan ts

The W EFA  Po w er S tatio n  D atabas e includes details of the stations that are under
construction or definitely committed.  It also has the date of commissioning of each power
station.  In some cases, the date of decommissioning is also known, especially if it is in the near
future.  In all other cases we have assumed that each power station unit will be decommissioned
35 years after it came on stream.  The exceptions to this are nuclear plants which we assume
have a somewhat shorter life of 40 years and hydro (and other non-combustible renewables)
stations which we assume have an unlimited life.

The additional capacity that will be needed in the future but has not yet been ordered is then
calculated by subtracting the committed capacity from the total required generating capacity.
This additional capacity requirement is then allocated between the different possible types of
power plant.  The allocation is done by the model operator, rather than mechanistically within the
computer program, taking into account the known plans for further power stations, the
availability of fuels, the relative generating costs, environmental constraints, government policy,
and the type of capacity needed (base load, intermediate or peaking capacity).  In some cases,
this additional capacity will actually be life extensions: that is extending the life of a station
beyond the assumed life by replacing different parts of the plant at the appropriate time.

Futu re p lan t u tilis atio n  an d  fuel u s e

The model then uses estimates of the future utilisation all the existing and new types of power
stations.  It is important to note that this is not a despatching model, but calculates the average
load on the total parc, including those stations that are idle.

The new stations will have a utilisation appropriate to the type of capacity they are intended for
(peak, intermediate and base load) and it is assumed that the utilisation of the existing stations



In tro d u ctio n

WEFA ENERGY – International Coal Trade (2000-2020) 1.5

will gradually decline with age, unless the overall system requires a particularly higher or lower
utilisation.

As we have not attempted to forecast the weather, the future utilisation of the hydro plants is
assumed to be the actual average utilisation over recent years.  In general it is assumed that the
older fossil fuel plant will be used for intermediate load.  The model operator adjusts the
utilisation estimates so that the total electricity generated (in TWh) by all the different types of
plant is equal to the forecast demand for electricity.

The next step is to forecast the total input of each fossil fuel into electricity generation.  This is
calculated from estimates of the efficiencies of existing and new fossil fuel stations.  The
projected efficiency of the existing stations is derived from the average actual efficiency over
recent years.  It is assumed that new stations will have progressively increasing net efficiencies
over the forecast period as technological progress continues.
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Figure 6 .1
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1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2010 2015 2020
Gross Power Generation 87 123 129 132 138 141 146 153 161 168 176 183 218 255 294
% Increase p.a. 0.0 6.1 4.9 2.6 4.1 2.5 3.5 4.8 5.0 4.7 4.4 4.1 3.6 3.1 2.9
Total Installed Capacity GW 17.0 24.3 25.6 25.7 26.9 27.5 29.8 31.9 32.5 33.2 34.5 35.9 41.4 48.7 57
Total Committed GW 17.0 24.3 25.6 25.7 25.7 25.7 25.7 25.7 25.7 25.7 25.7 25.7 25.7 25.7 25.7
Total Plan. & Assum. GW 0.0 0.0 0.0 0.0 1.1 1.8 4.1 6.1 6.8 7.5 8.8 10.2 15.7 23.0 31.0

Total Coal Generation TWh 23.2 43.4 51.5 51.1 51.1 51.1 55.6 59.3 61.8 62.5 62.5 62.3 68.6 77.4 86.1
Total Hard Coal Gen. TWh 23.2 43.4 51.5 51.1 51.1 51.1 55.6 59.3 61.8 62.5 62.5 62.3 68.6 77.4 86.1

Total Coal GW 4.0 7.0 8.1 8.1 8.1 8.1 9.5 10.2 10.2 10.2 10.2 10.2 11.2 13.2 15.2
Total Hard Coal GW 4.0 7.0 8.1 8.1 8.1 8.1 9.5 10.2 10.2 10.2 10.2 10.2 11.2 13.2 15.2

Existing Hard Coal GW 4.0 7.0 8.1 8.1 8.1 8.1 8.1 8.1 8.1 8.1 8.1 8.1 8.1 8.1 8.1
Efficiency Existing % 37 40 40 39 40 39 39 39 39 39 39 39 39 39 39
Plan.&Assum. Hard Coal GW 0.0 0.0 0.0 0.0 0.0 0.0 1.4 2.1 2.1 2.1 2.1 2.1 3.1 5.1 7.1
Efficiency Plan. & Assum. %    40 40 40 40 40 41 42 42 43 44 48 48

Hard Coal Burn (Mtce) 7.7 13.3 15.9 16.1 15.8 15.9 17.3 18.4 19.2 19.2 19.2 18.9 20.6 22.0 24.0
Lignite Coal Burn (Mtce)

1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2010 2015 2020
Cement 2.4 2.9 3.2 3.8 2.9 3.2 3.2 3.3 3.4 3.4 3.4 3.2 3.4 3.7 4.0
Steel 0.2 0.2 0.2 0.4 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.6
Others 1.8 3.7 3.6 3.6 3.6 3.6 3.7 3.7 3.7 3.7 3.7 3.7 3.8 3.9 4.0
Sub-Total for Non-Power 4.4 6.8 6.9 7.8 6.9 7.2 7.2 7.3 7.5 7.5 7.6 7.4 7.7 8.1 8.6
Power Sector Demand 7.7 13.3 15.9 16.1 15.8 15.9 17.3 18.4 19.2 19.2 19.2 18.9 20.6 22.0 24.0
Total Demand 12.1 20.1 22.8 23.9 22.7 23.1 24.5 25.7 26.7 26.8 26.8 26.3 28.4 30.2 32.5
Local Production 0.3 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.0 0.0
Stock Changes -1.2 -2.2 -4.2 -1.1 -0.9 3.7 0.7 0.0 -0.8 -0.6 -0.4 -0.1 0.0 0.0 0.0
S eaborn e Im ports 10.6 17.8 18.5 22.6 21.6 2 6.6 2 5 .0 2 5.5 2 5.7 2 6.0 2 6.2 2 6.0 28.3 30.2 32.5

1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2010 2015 2020
C em en t 2.7 3.2 3.5 4.3 3.3 3.6 3.6 3.7 3.8 3.8 3.8 3.6 3.8 4.1 4.5
Steel 0.2 0.2 0.2 0.4 0.3 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.6 0.7
Others 2.0 4.1 4.0 4.0 4.0 4.0 4.1 4.1 4.1 4.1 4.1 4.1 4.2 4.3 4.4
Sub-Total for Non-Power 4.9 7.5 7.7 8.7 7.6 8.0 8.0 8.2 8.3 8.4 8.4 8.2 8.6 9.0 9.5
Power Sector Demand 10.3 17.7 21.2 21.4 21.1 21.2 23.1 24.5 25.6 25.6 25.6 25.2 27.5 29.4 31.9
Total Demand 15.2 25.2 28.9 30.1 28.7 29.2 31.1 32.7 33.9 34.0 34.0 33.4 36.1 38.4 41.5
Local Production 0.5 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.0 0.0
Stock Changes -0.2 -0.8 -3.5 0.9 1.0 7.4 3.3 2.4 1.5 1.8 2.0 2.4 2.7 2.8 2.8
S eaborn e Im ports 14.5 24.2 2 5 .2 30.8 29.5 3 6.3 34.1 34.8 3 5.0 3 5 .4 3 5.7 3 5.4 38.6 41.2 44.3

Like South Korea, Taiwanese industry consumes a significant proportion of
the total demand, at least 40%, the remainder being used by the power
sector.

In 1998, steam coal demand was 22.7 Mtce, down slightly from 23.9 Mtce
the previous year due to the Asian currency crisis. However, Taiwan bore the
worst of the crisis well and consumption levels bounced back quickly; by the
end of 1999 total demand was estimated to be around 23.1 Mtce (29.2 Mt).

While non-power demand has increased by more than 60% since 1990, the
power generating sector (Taipower and autoproducers) has increased its
demand by 100% from 7.7 Mtce to almost 16 Mtce.  By 2010, the power
sector could be using 20.6 Mtce, and 24 Mtce by 2020.
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The power sector will drive total steam coal demand to almost 32.5 Mtce by
2020, all of which will be imported.  Due to the calorific value of the import
coal, largely from Indonesia, the metric tonnage of these seaborne imports in
2020 could be 44.3 Mt.

Taxes are levied on the fuels used to generate electricity at the rates
shown below:

Coal 5%

Gas 6.6%

HFO 7.6%

Electricity sales to all consumers are subject to a tax of 5%.

The rapid expansion in the economy led to an equally rapid demand for
power. Since the early 1970s, consumption rose from 13 TWh to and
estimated 136 TWh pa  in 1998.

Historically, industry has been the largest consuming sector in the country,
although not necessarily the fastest growing rising at 5.3% since 1990.

More than 50% of the nation’s demand comes from industry, particularly
heavy industry such petrochemicals (21 TWh), machinery & manufacturing
(15TWh), and iron & steel production (10 TWh). The average growth in
demand in these sectors was around 8.0% pa, except for chemicals and
petrochemicals which averaged 4.4% pa.

The forecast growth for these sectors assume an average 3.6% pa growth
over the next five years, and then at least 2.5% pa between 2005-2010.
Growth thereafter assumes a rate of 1.4% pa. Manufacturing will grow at a
slightly faster rate (up to 0.5 % points) than these averages.

Other industries such as food production, paper industries, and non-
metallic minerals (largely cement production) each consume around 3.5-5.0
TWh pa. Forecast growth is assumed to be just over 1.3% pa, although the
paper industries will be around 1.7% pa to 2010. After 2010, growth is
assumed to be slower at around 0.8-1.0% pa.

The residential sector demand for power has been less volatile (compared
with industrial demand), but is still the second largest consuming sector in
Taiwan at an estimated 30 TWh in 1998.   Growth has averaged 5.6% pa
since 1990, although in the latter half growth averaged 2.6% pa due to the
economic slow down.
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The commercial sector is the third largest consuming sector, but by no
means the least important. The Taiwanese GDP growth seemed to have
defied the Asian crisis in 1998, and the commercial sector power demand
seems to have been a testament to that by growing on average 7.5% pa
since 1990.

Demand from the commercial sector was an estimated 19.4 TWh in 1998,
and is assumed to grow in line with real consumer expenditure, and grow
at rates similar to that from the residential sector. The forecast
assumptions could be underestimated especially in view of the past growth,
but as many uncertainties cloud Taiwan’s commercial future, most notably
the political conflicts with mainland China.

Regarding trade assumptions, there is currently no trade of electricity
between Taiwan or any other nation. Consequently, the forecast demand
for power and the forecast generation required should run broadly together
in future, net of power station own use (10% of generation) and
transmission and distribution losses (4.5% of generation). The quantity
generated however is more than this because of the statistical anomolies
that exist in IEA data which add another 2% onto the gross demand for
power.

In the short-term coal remains the primary fossil fuel but further into the
forecast period gas starts to take a larger percentage of the new fossil fuel
build.

Nevertheless, some 4 GWe of coal-fired capacity could be online between
2000 and 2005 adding more than 2 Mtce onto the demand for steam coal.

Orimulsion features in the medium term, and by 2020 could account for
more than 10% of the power generated.

Between 2000 and 2020,Taiwanese generators will exploit nearly all forms
of thermal power generation.  A balanced fuel mix will be a key policy for
Taiwan ensuring a reasonable security of supply.

Taiwan is not a signatory to the Kyoto Protocol.

The Government is hoping that an increase in nuclear power will enable the
country to keep CO2 emissions under 300 million tonnes.

CO2 emissions are forecast to reach 323 million tonnes in 2000.  The
Government is expected to use 2000 emission levels as a ceiling target for
emissions in 2020.
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Looking solely at the power sector the targets for holding emissions will
have to rely on significant savings elsewhere as the current IPP programme
relies heavily on fossil fuels and coal and Orimulsion are heavy pollutants.

Taipower itself is looking to install more nuclear capacity but this in itself it
will only reduce the rate of growth of emissions.

1990 1995 2 000 2 005 2 010 2 015 2 02 0
Existin  coal 5.9 10.2 14.6 14.6 15.2 14.8 14.4
Existin as 0.1 1.9 3.0 2.8 2.9 2.9 2.7
Existin  oil & Bitumen 5.2 6.5 8.1 7.5 7.6 7.7 7.2
Plan+added coal 0.0 0.0 0.9 2.8 3.9 5.1 7.0
Plan+added as 0.0 0.0 0.0 2.1 3.4 3.8 4.1
Plan+added oil & Bitumen 0.0 0.0 0.0 2.4 3.0 4.1 4.8
T o tal E m is s io n s 11.3 18.6 26.6 32.3 36.0 38.3 40.2
% chan e on 1990 65.3 135.8 186.0 219.2 240.0 256.5
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