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PREFACE

This report has been produced by the International Centre for Sustainable Carbon (ICSC). It should be
understood that the views expressed in this report are our own and are not necessarily shared by our
member organisations.

The International Centre for Sustainable Carbon was established in 1975 and has contracting parties and
sponsors from Australia, China, Italy, Japan, and South Africa.

The overall objective of the International Centre for Sustainable Carbon was to continue to provide our
members, the International Energy Agency (IEA) Working Party on Fossil Energy and other interested
parties with definitive and policy relevant independent information on how various carbon-based energy
sources can continue to be part of a sustainable energy mix worldwide. The energy sources include, but
are not limited to coal, biomass and organic waste materials. Our work is aligned with the UN Sustainable
Development Goals (SDGs), which includes the need to address the climate targets as set out by the
United Nations Framework Convention on Climate Change (UNFCCC). We consider all aspects of solid
carbon production, transport, processing and utilisation, within the rationale for balancing security of
supply, affordability and environmental issues. These include efficiency improvements, lowering
greenhouse and non-greenhouse gas emissions, reducing water stress, financial resourcing, market issues,
technology development and deployment, ensuring poverty alleviation through universal access to
electricity, sustainability, and social licence to operate. Our operating framework is designed to identify
and publicise the best practice in every aspect of the carbon production and utilisation chain, so helping
to significantly reduce any unwanted impacts on health, the environment and climate, to ensure the
well-being of societies worldwide.

The International Centre for Sustainable Carbon is a Technology Collaboration Programme organised
under the auspices of the International Energy Agency (IEA) but is functionally and legally autonomous.
Views, findings and publications of the International Centre for Sustainable Carbon do not necessarily
represent the views or policies of the IEA Secretariat or its individual member countries.

Neither the International Centre for Sustainable Carbon nor any of its employees nor any supporting
country or organisation, nor any employee or contractor of the International Centre for Sustainable
Carbon, makes any warranty, expressed or implied, or assumes any legal liability or responsibility for the
accuracy, completeness or usefulness of any information, apparatus, product or process disclosed, or
represents that its use would not infringe privately owned rights.
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ABSTRACT

From 1975 to 2025, IEA Coal Research provided independent information and analysis to a global
audience on all aspects of coal — its production, markets, transport, utilisation and environmental
impacts. The Centre’s approximately 500 studies provide a legacy of technical, policy-relevant and
independent information on how carbon-based energy sources such as coal and biomass, can be

sustainable sources of clean energy, compatible with the UN Sustainable Development Goals.

The emphasis of the research evolved with the changing times and from the 1980s onwards there was
a focus on how to reduce emissions from using coal and lower other environmental impacts. Methods
include incorporating air pollution control technologies, improving efficiency, cofiring with other
fuels such as biomass or ammonia, and adding carbon capture, utilisation and storage to power stations

and to hard to abate industrial processes to minimise their climate impact.

Coal remains an important fuel for power generation and will do so for decades, particularly in Asia.
Worldwide, coal is also a critical input for steel, cement and aluminium production, materials that are

essential for economic development and the clean energy transition.

In addition, alternative uses for coal are being developed — as a feedstock for the chemical sector, and
as a source of rare earth elements and other critical minerals for example. The by-products from coal
combustion also have a value, such as fly ash in cement. On a policy level, the Centre made important
contributions towards the development of many national and international regulations, policies and
strategies intended to make energy production cleaner and more sustainable, while emphasising that
there is ‘no one size fits all’ solution to such global issues. Although IEA Coal Research closed in 2025,

its work remains relevant as the role for coal evolves and extends into the future.
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ACRONYMS AND ABBREVIATIONS

ARIPPA Appalachian Region Independent Power Producers Association, USA

AUSC advanced ultrasupercritical

BECCS bioenergy with carbon capture and storage
CCGT combined cycle gas turbine

CCT clean coal technology

CCUS carbon capture, utilisation and storage

CFBC circulating fluidised bed combustion

COP Conference of the Parties, UNFCCC

CREA Centre for Research on Energy and Clean Air
CSIRO Commonwealth Scientific and Industrial Research Organisation, Australia
DOE Department of Energy, USA

DOS Department of State, USA

ELV emission limit value

ESP electrostatic precipitator

FBC fluidised bed combustion

FGD flue gas desulphurisation

HELE high efficiency, low emissions

IEA International Energy Agency

IEA CCC International Energy Agency Clean Coal Centre
ICSC International Centre for Sustainable Carbon
IGCC integrated gasification combined cycle

KP knowledge partner

LNG liquefied natural gas

NCB National Coal Board, UK

NDC Nationally Determined Contribution

NGO non-governmental organisation

NSCR non-selective catalytic reduction

NZE net zero emissions

OECD Organisation for Economic Co-operation and Development
OPEC Organization of the Petroleum Exporting Countries
PCC pulverised coal combustion

PFBC pressurised fluidised bed combustion

RD&D research, development and demonstration

REEs rare earth elements

SC supercritical

SCR selective catalytic reduction

SDG Sustainable Development Goal, UN

TCP Technology Collaboration Programme, IEA
UNECE United Nations Economic Commission for Europe
UN United Nations
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