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Outline

1. Introduction to the Joint Study on Cleaner Coal Technologies in 
North-East Asia

2. Findings and recommendations of the study on High-Efficiency, 
Low-Emission (HELE) coal technologies
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Background

North-East Asia at a glance:

Ø Countries in the sub-region: China, Democratic People’s Republic of Korea, 
Japan, Mongolia, Republic of Korea, Russian Federation

Ø Population of 1.7 billion people

Ø 24% of the world’s GDP 

Ø One third of the world’s primary energy 

China

Mongolia

Russian Federation

DPRK

ROK
Japan

is consumed in North-East Asia

Ø North-East Asia consumed 58% of the coal

produced worldwide

Sources: BP (2013) and World Bank (2013)
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Objectives and technologies covered

The Joint Study assesses the current status of coal technologies in North-East 
Asia, with a focus on “cleaner coal”, and identifies opportunities for sub-regional 
cooperation among North-East Asian countries

1. Efficiency-enhancing coal technologies

2. Coalbed methane recovery and utilization technologies

3. Coal gasification technologies

4. Coal liquefaction technologies

5. Carbon capture and storage technologies

Technology groups analysed:
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Approach and methodology
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International cooperation

Opportunities for international cooperation among countries in North-East 
Asia:

Ø State-led cooperation on government-sponsored R&D activities and academic 
exchanges

Ø Intergovernmental cooperation on capacity building and knowledge sharing 
activities

Ø Formulation of joint strategies and/or visions, which could be agreed at 
bilateral and/or multilateral level

Ø Intergovernmental cooperation at policy level, through the harmonization of 
national policies and regulations

Ø Inter-firm cooperation and technology transfer



7

HELE technologies in the Study

The study covers a considerable range of technology groups and sub-groups, 
including high-efficiency, low-emission (HELE) coal technologies

1. Efficiency-enhancing coal 
technologies

• Coal beneficiation technologies

• Coal drying technologies

• Supercritical and ultra-supercritical coal combustion technologies

• Fluidized bed combustion technologies

2. Coalbed methane recovery 
and utilization technologies

• Coalbed methane recovery technologies

• Coalbed methane utilization technologies 

3. Coal gasification 
technologies

• Coal gasifier technologies

• Integrated gasification combined cycle (IGCC)

• Underground coal gasification

4. Coal liquefaction 
technologies

• Indirect coal liquefaction

• Direct coal Liquefaction

5. Carbon capture and 
storage technologies

• Carbon capture technologies

• Technologies for the transport, storage and utilization of carbon 
dioxide

HELE

HELE
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Main Conclusions of the Study

Ø The development of cleaner and more efficient coal technologies has been a priority 
among North-East Asia countries

Ø Different levels of technology development and adoption are observed in the sub-region, 
with technologies on par with international developments, while lagging on others

Ø Most coal technologies belong to private sector organizations, and cooperation among 
North-East Asia countries already exists on an inter-firm and commercial basis

Ø At the R&D and demonstration stages, cooperation among North-East Asia countries 
seems to be fairly limited

Ø Cooperation among North-East Asia countries on capacity building and knowledge 
sharing also appears to be limited

Ø At policy and regulatory level no joint initiatives were identified among North-East Asian 
countries on the development of coal technologies

Not Exhaustive
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Prioritizing technologies 

HELE technologies emerged as one of the areas where international cooperation 
at sub-regional level holds the highest potential
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HELE technologies in North-East Asia

There is a wide-gap between the average performing coal-fired power plant and 
the state-of-the art commercially available technologies…

Source: VGB (2013)

However significant progress in the adoption of state-of-the arte technologies is 
observed in the sub-region, particularly in Japan, China and the Republic of Korea



11

HELE technologies in North-East Asia

Trends observed at a glance: 

Ø Strong policy drive to deploy SC and USC coal-fired units, with large capacities and high 
operation parameters

Ø Japan has a decades’ long experience with SC and USC technologies, with Japanese 
firms amongst the leading global manufacturers 

Ø In the Republic of Korea: deployment of state-of-the art USC, and building-up of the 
technical know-how of national companies on HELE

Ø Fluidized-bed combustion technologies have been of great interest among NEA 
countries due to their flexibility in utilizing a wide range of fuels and the lower emissions 
of pollutants

Ø Strong level of interest on IGCC in China, Japan and the Republic of Korea, even 
though the technology is not considered mature yet

Not Exhaustive
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Ø Development of HELE technologies driven by the private sector, but government support 
still plays a key role

Ø North-East Asian countries should continue their policies of accelerating the deployment 
of advanced coal-fired power generation technologies by creating the necessary 
enabling framework

Ø North-East Asian countries could explore the potential for the harmonization and 
coordination of the different initiatives on IGCC development

Ø International cooperation could be instrumental in introducing cleaner and more efficient 
coal combustion technologies in Mongolia and D.P.R.K., where older, more polluting and 
less efficient power plants are in operation

HELE technologies in North-East Asia

Key messages: 

Not Exhaustive
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