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Appendix A:  External costs of fossil fuels

If we consider the environmental and health damage caused by the production and use of
fossil fuels, the economic value of efficient energy use and renewable energy sources may
be further increased. In recent years there has been much progress in the analysis of the
external costs (costs of environmental and health damage that are not taken into account in
the market prices) of energy supply in the US and EU. These costs are based on the full
fuel cycles, e.g. from the mining of coal through to the disposal of fly ash from a coal-fired
power station. They also trace all the main pathways of the pollutants from the points of
emission to the various receptors (people, soils, crops, forests, buildings, etc.). The most
comprehensive and recent set of studies is the ExterneE project carried out in 1998 on
behalf of the European Commission.

There is of course much uncertainty in such calculations and the 1998 ExternE studies can
be considered to be very cautious and conservative, because:

e They evaluate only a limited range of greenhouse impacts and focus on the impacts of
the well-known air pollutants, oxides of nitrogen and sulfur, to which they add the
impacts of fine particles and aerosols which became pollutants of concern in the mid-
1990s. They omit health hazards that they cannot quantify, such as those of heavy
metals, VOCs, fluoride, land degradation and waste management.

e They consider only the impacts of the most modern combined-cycle power stations,
with flue gas desulfurization (i.e. collection of SO, emissions from smokestacks),
electrostatic precipitators (to collect dust from smokestacks) and low NOx emissions.
They point out that, for existing power stations, the emissions of NO; and SO, can be
several times higher.

e They calculate the value of deaths from air pollution by multiplying the reduction of
life expectancy by the value of life per year. Most earlier studies obtained much higher
values by multiplying the number of deaths by the value of statistical life.

With these assumptions, ExternE’s calculated external costs of fossil-fuelled power
stations, as reviewed by Rabl and Spadaro (2000), are shown in Figure A.1. To convert the
results from Euro cents to Australian cents per kilowatt-hour of electricity generated, we
have assumed that A$1 = 0.56 Euro. These results are intended to be added onto the
existing economic costs of electricity generation from fossil fuels.
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Figure A.1: Typical damage costs of new baseload coal and gas-fired power stations
assuming average European conditions
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Compared with these results for fossil fuels, the ExterneE studies find that the external
costs of wind power, photovoltaic electricity and well designed biomass energy
technologies are negligible.

The application of these European results to Australia is controversial, because exposure to
sulfur dioxide and other air pollutants from power stations is much less here than in Europe
and North America. So it could be argued that the European results should be scaled down
to the lower population densities found in Australia. On the other hand, the ExternE studies
omitted many pollutants and considered only the most efficient combined-cycle power
stations, which do not exist among Australian coal-fired stations. So it is possible that the
European results describe approximately the present situation in Australia. This can only
be resolved by detailed measurements and calculations.

In applying the ExternE results to Australia in Fossil Case B (Section 10.2), we tentatively
adopt the ExternE greenhouse costs and add to this one-quarter of the ExternE estimate of
the air pollution costs.
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Appendix B: Can renewable energy replace coal when
demand is growing rapidly?

Coal-burning provides about 84% of Australia’s electricity generation. Coal-burning
makes by far the largest contribution to Australia’s greenhouse gas emissions in millions of
tonnes (Mt) of CO; and also in terms of Mt CO,, per unit of electricity generated. Coal-
burning is a big contributor to air and water pollution and land degradation. And coal
mining is one of the three most dangerous occupations. Any sustainable development
pathway must grapple with nettle of reducing coal use through a combination of using
energy more efficiently and supplying energy with much cleaner energy sources.

Some people argue that, since emissions from coal power stations in Australia are rising an
order of magnitude faster than they can be currently reduced by renewable energy, we
should only address the causes of rising demand and forget about renewable energy.

This argument is fallacious. While it is true that the absolute growth of renewable energy
generation is currently much less than the absolute growth in coal-fired generation in
Australia, the percentage growth rate in renewable energy, especially wind power, is much
higher than that of coal. It is essential to keep in mind the properties of exponential growth.
Even though renewable energy has started from a small base, it is growing globally each
decade by a factor of about 10.

For example, Australian wind energy capacity was only 104 MW at the end of 2002, but at
25% per annum, assuming no constraints, it would reach 20 GW in 2025, substituting for a
lot of coal along the way. With a more modest growth rate of 20% p.a. it would reach 20
GW around 2030 and at 15% p.a. it would reach 20 GW around 2040. For comparison,
ABARE (2001, Fig. 12) assumes that wind power will grow at a rate of 25.2% p.a. from
1998-99 to 2019-20.

Therefore, to substitute for a substantial proportion of coal burning, we must maintain a
high rate of growth in renewable energy capacity and implement efficient energy use.
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