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Coal and gas competition in power
generation in Asia

Coal and natural gas are the two most important fuels for electricity generation globally, with a
share of approximately 40% and 22% in 2012, respectively. Coal and natural gas can compete with
each other for power generation under certain market conditions. Coal is generally more widely
available and cheaper than natural gas. However, natural gas-fired power plants are generally
cheaper and quicker to build than coal-fired power plants, and also tend to have higher
efficiencies and greater flexibility in plant operation. As electricity demand is expected to continue
growing strongly in Asia, the question is raised to investors and policy-makers as to whether coal
or natural gas should be used to meet this growing demand. This report explains the factors that
affect the competition between coal and natural gas in power generation in nine selected Asian
countries.

Methodology

For each country, this report illustrates the respective roles of coal and natural gas in the power
sector by analysing both the current electricity generation mix and the national plans for new
generation capacity addition. Second, the supply options for coal and natural gas are analysed,
which together with pricing reforms in some of these countries indicate the likely future pricing
trends of coal and natural gas. The average generation costs are then modelled for the fleet of
natural gas combined cycle gas turbine (CCGT) power plants and the fleets of subcritical and
supercritical (in some countries) coal-fired power plants (see the figure below as an example). The
generation cost is the fundamental factor determining the relative competitiveness of coal- and
natural gas-based generation. Finally, the factors other than the generation cost are also
discussed to give a holistic view on the coal versus gas competition issue. The impacts of shale gas
in the USA on Asian coal and natural gas markets are also considered in this report.
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Main results

Our analysis shows that despite large variation in the power generation mix and fuel supply
dynamics coal remains attractive in all the nine countries. In China, India, Indonesia, Philippines,
and South Korea, where coal-based generation is dominant, coal remains the most important fuel
for power generation due to its low costs and greater availability. In other Southeast Asian
countries, although natural gas is dominant in the generation mix, coal appears attractive due
primarily to perceived domestic gas supply shortages and rise in gas prices resulting from
expensive LNG imports. In Japan, gas becomes the fuel favoured by power utilities because the
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uncertainty about the Japanese government’s energy policy and the new carbon tax put coal at a
disadvantage to gas.

Generation cost is not the only factor determining the competition between coal and gas in
power generation. For instance, in Indonesia, Malaysia and Vietnam, the low cost of gas makes
gas power cheaper than coal power. However, these countries are attempting to add more coal-
fired capacity to meet their increasing electricity demand. In contrast, in Japan where coal power
is more economic than gas power, the country is building more gas CCGT power plants than coal
plants for the abovementioned reasons.

The shale gas boom in the USA has not only changed the energy sector dramatically within the
country, but also has strong implications for coal and LNG markets in Asia. Low gas prices have
caused fuel switching from coal to gas for power generation. This makes more steam coal
available for export. But the major issue is the lack of port terminals dedicated to exporting coal
to Asia on the west coast. Five terminals have been proposed, but are facing regulatory hurdles
and local resistance. Only one terminal is likely to proceed to construction. The large price
disparity between the Henry Hub price and LNG prices in Asia generates huge interest in
exporting LNG to Asia. There are 14 proposed LNG export terminal projects, most of which are
based on existing regasification terminals to make use of existing facilities, but only four projects
have been approved by FERC. The government is cautious about exporting LNG because of
concerns over the possibility of pushing up domestic gas prices. The government has authorised
LNG exports to non-FTA nations with a cumulative volume totalling 59.3 bcm/y. Additional export
volume authorisation will depend on whether the cumulative export volume will have any adverse
impact on the public interest (for example, significantly increase domestic gas prices). External
factors, such as the speed of price convergence in global natural gas markets and the pace of gas
supply growth outside the USA, also contribute to the uncertainty of LNG exports from the USA.

The analyses in this report are based on a generic generation cost comparison between the gas
CCGT fleet and coal fleets in the nine Asian countries. However, a more in-depth analysis for each
country is recommended to take into account the different power generation mix structure and
fuel supply options as well as the geographical concentration of coal and gas power plants. A
more detailed analysis will identify the specific regions in a country where the coal versus gas
competition is most likely to take place. Moreover, the potential impacts of a carbon price on the
generation costs also need to be discussed. Additional factors affecting the fuel prices and
electricity tariffs, such as subsidy reforms, should be analysed in more detail.
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