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R&D programmes for clean coal
technologies

Coal will continue to be an important energy source in the coming decades
for the power sector, especially in developing countries due, to its low cost
and abundance. At the same time, continuing to improve coal’s
environmental performance is key to its future role in the energy mix.

The focus is twofold: to develop High Efficiency Low Emissions (HELE)
technologies comprising ever more efficient clean coal technologies (CCTs),
with correspondingly lower carbon emissions, together with strict control
of conventional pollutants; and to establish techniques for achieving very
low overall carbon emissions through the introduction of carbon capture,
utilisation and storage (CCUS).

Developing and demonstrating these transformational technologies will
require significant investment in HELE and CCS RD&D, coupled with
appropriate policies and mechanisms to ensure subsequent commercial
deployment.

All major coal using countries face common challenges, including the need for energy
security, environmental protection, and economic growth based on affordable energy.
At the same time, the relative importance of these issues will vary, in part due to
political circumstances. Countries such as China, Japan, South Korea, Australia and the
USA have coal R&D policies designed to help meet their energy policy goals. In contrast,
although South Africa’s economy is heavily dependent on coal, until recently it has had
no clean coal power research policy, although this is starting to change and there is
substantial interest in underground coal gasification as this is seen as a way to use its
‘unmineable’ coal. For India, inadequate R&D infrastructure in academic institutions
and national laboratories, and the lack of academic-industry interactions are all
hindering the advancement of CCTs.

Government support for CCT and CCS RD&D is necessary to stimulate development of
advanced clean coal power generation to meet the eventual goal of near-zero emission
power generation. Innovation in the energy sector is challenging because of the long
development times and, for CCS, the construction of the infrastructure for CO,
transport and storage. This is costly and carbon storage still faces unresolved
environmental, safety, legal and public acceptance issues. International collaboration
can enable governments to conduct more RD&D at a lower cost and with less
duplication. Many collaborative activities with emerging economies focus on facilitating
deployment of CCTs rather than RD&D. In particular, Australia, the EU, Japan, and the
USA all regard international collaboration and knowledge transfer as important
elements in developing and deploying CCTs and taking forward CCS.
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Investing in RD&D appears to pay off. A 13:1 return on the US government’s investment
in the CCT R&D programme over the period 2000-20 has been suggested while in the
EU an internal rate of return of 15% in the EU for RD&D investments in its Strategic
Energy Technology Plan (which includes coal-fired power generation with CCS) has been
projected over the period 2010 to 2030.

This note is based on the report: R&D programmes for clean coal technologies — (CCC/244 October 2014)
by Ms Anne Carpenter. The report is available to download from the IEA Clean Coal Centre bookshop.

The IEA Clean Coal Centre is the world's foremost provider of information and analysis on the clean and
efficient use of coal worldwide, particularly clean coal technologies, in a balanced and objective way,
without political or commercial bias. IEA Clean Coal Centre has contracting parties and sponsors from:
Australia, Austria, China, the European Commission, Germany, India, Italy, Japan, Poland, Russia, South
Africa, Thailand, the UK and the USA.
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