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Innovations are more likely to occur and to be tested in competitive markets than in
monopolistic markets. We use the Global Competitiveness Index (GCI) provided by the World
Economic Forum (2007). The indicator is, however, a general indicator for a country and not
a specific indicator of sectoral regulation. In 2007/08 the USA is first ranked, Germany is
ranked 5th and Japan 8" With state-owned companies still dominating large parts of its
domestic economy, China is ranked 34" Following this indicator, the USA has a market

structure advantage over Germany and Japan, while China shows a clear disadvantage.

Regulation advantage

Along with the economic incentives of rising fuel prices and the technological development of
other fossil fuel power plants, the political objective of reducing CO, emissions is one of the
main reasons why coal-fired power plant technology should be improved. The most common
method to achieve CO; reductions is the pricing of emissions. Countries that have committed
themselves to carbon caps would therefore have a financial incentive to improve the
efficiency of coal-fired power plants and to reduce carbon emissions. Since a worldwide price
for CO; emissions does not yet exist, the actual regulation advantage is difficult to quantify.
We introduce a dummy which equals 1 whenever a country has committed itself to carbon
caps and equals zero whenever a concrete reduction goal or carbon cap is missing. The
Climate Change Performance Index conducted by Germanwatch (2007) informs about the
actual situation regarding climate policy. According to this indicator, Japan and Germany
(who have ratified the Kyoto Protocol) have a regulation advantage over the USA (who
refused to ratify) and China (who has no CO, constraints).

Moreover, countries follow different policies regarding renewable energies, which may have
an impact on the development of coal technology. It can be assumed that countries which
have a high proportion of electricity derived from renewable energy sources exert pressure on
the coal sector and stimulate innovative, efficient and low-emission technologies for fossil
fuels. An indicator would be the share of renewable energy sources in total electricity output
as published by the IEA/OECD (2007b). According to this indicator, Germany has the highest
proportion of renewables (in 2005). Its share of 7.4% is more than China, Japan and USA
have together.

In total, it can be summarised that Germany has a regulation advantage compared to the other

countries under analysis.
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6 Conclusion
The aim of this paper was to identify the relevant factors that have an impact on the

emergence and diffusion of coal-fired power plants by applying the lead market model. SC
and USC coal-based technology are two examples of emerging “clean coal” technologies that
utilise coal more efficiently while generating fewer emissions. CFSC and CFUSC plants are
especially diffusing in countries with rapidly evolving electricity demand such as China and
India. However, CFSC and CFUSC plants diffused at the highest rate in Japan, where the
technology makes up more than 90% of all coal-fired power plants installed. The USA has the
largest coal reserves in the world and it is therefore very unlikely that American policy makers
and American utilities will abandon this fossil fuel any time soon.

What is also striking is the high degree of internationalisation of the power plant technology
market. No country obtains its power plants exclusively from domestic companies. Especially
China, Germany and South Korea turn to foreign companies for supercritical and ultra
supercritical power plants. It is remarkable that - at least for the coal sector - China does not
obtain one single SC or USC plant from domestic suppliers but relies almost entirely on
European firms. All in all, we can state that the USA seems to be the most innovative market,
while Japan lags only slightly behind in terms of innovativeness, but shows higher adoption
rates. Germany is innovative but less adoptive than the USA and Japan. As a developing
country with low electricity demand per capita and low GDP per capita, China relies entirely
on foreign companies when it comes to the R&D and production of “clean coal” technology.
However, the enormous increase in Chinese electricity demand and the great size of the
country will result in relatively high absolute figures of installed CFSC and CFUSC plants,
although the ratio of installed “clean coal” technology per capita is still extremely low
compared to the other three countries.

After analysing the technology diffusion in the four countries, one central question evolves:
Can we determine a lead market for coal-fired power plant technology today? A closer look at
the different lead market factors gives us the following answer: It can be concluded from the
discussion of lead market factors in section 5 that no clear lead market exists for coal-fired
power plant technology. Although the United States still has comparative advantages in terms
of prices, demand and market structure, Japan has caught up in terms of transfer advantage
and Germany in terms of regulation. In the near future, demand advantages will switch to
China.

This supports also the thesis that - apart from the demand-oriented lead market model - push
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factors such as R&D activity play a strong role as well. The transfer advantage of Japan stems
mainly from its intensive R&D activities. Thus it can be concluded that a mix of push and pull

policies is necessary in order to establish a lead market position.
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