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Meeting Summary 
 

Carbon Capture and Storage Financing Roundtable 
Singapore, 7 April 2011 

 
Introduction  
 
On 7 April 2011, the third Carbon Capture and Storage (CCS) Financing Roundtable meeting 
was organized by Asian Development Bank (ADB) and co-sponsored by the Carbon 
Sequestration Leadership Forum (CSLF). It was the first CCS financing Roundtable meeting 
which was held in a developing country. Over 40 participants from government representatives, 
industry players, multilateral development banks, project developers and researchers, from 
more than 10 countries exchanged views and experiences. The summary of discussions and 
main findings are below. 
 
Background 

The CCS is included as an integral part of all climate change mitigation strategies proposed by 
the Intergovernmental Panel on Climate Change (IPCC) and International Energy Agency 
(IEA).  However, overcoming perceived and real risks, higher costs and financing barriers, and 
low public acceptance is proving difficult and time consuming resulting in slower progress on 
CCS. While there are multiple challenges in launching CCS demonstration projects in 
developing countries, the higher capital cost combined with significantly high “energy penalty” is 
often cited as a key barrier by the potential CCS developers and investors in these countries. 
The “economic/financial gaps” for CCS, which are already well documented, are critical 
bottlenecks and primary reasons for slow (or stalled) progress for CCS development in these 
countries.  

The CSLF Financing Issue Task Force requested ADB to look into these issues and gaps. 
Based on extensive data from the People’s Republic of China (PRC) and further analysis, ADB 
submitted a draft report with recommendations to the CSLF in its annual meeting in Warsaw, 
Poland (2010). The draft report identified the urgent need to set up a CCS dedicated multilateral 
funding mechanism to provide capital cost subsidies and incentives for CCS demonstration in 
developing countries at least until 2020. Success in early demonstration projects can bring 
down the costs and provide valuable in-country lessons that may guide developing countries in 
formulating appropriate policies and programs for CCS beyond 2020 thereby accelerating its 
wider deployment. In March 2011, ADB completed the final report. The 3rd CCS Financing 
Roundtable discussed the ADB final report and recommendations including other relevant 
issues, particularly in developing countries with broader industry, financial community and 
stakeholders. 

List of Participant 
 
A list of participants is in Appendix 1 
 
Summary Observation 
 
1. Welcome and Introduction 

• The chair of CSLF Financing Issues Task Force, Mr. Bernard Frois, welcomed all 
participants. He introduced the background of CSLF, particularly CSLF Financing Task 
Force and its goals. He also briefed the objectives of this Roundtable and the current 
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issues on financing CCS such as additional cost of electricity1, long-term liability, risks 
and benefits, public agreement, and funding credits. 
 

• Mr. Klaus Gerhaeusser, Director General of East Asia Department, ADB stressed 
the importance of CCS deployment as an effective low-carbon strategy, especially in 
fossil fuel based developing countries. 

 
2. Session 1: CCS-Global Sock take and Regional Activities 

 
• Mr. Larry Hagen (Senior Advisor at the Global CCS Institute (GCCSI)): presented 

the new publication of GCCSI: The Global Status of CCS 2010 (March 2011) and its key 
findings. According to this report, the majority of governments’ funding support 
commitments to CCS were made in 2008 and 2009 but very limited commitments in 
2010. The cumulative governments’ CCS funding around the globe reached US$ 25 
billion in 2010. Around 80% of those funding financed to large-scale demonstration 
projects. More than half of these funding was provided in the form of direct grants.  

• Most of the funding commitments and project development currently focused on Europe 
and North America but relatively few in Asia. The report also highlighted the relevance of 
Enhanced Oil Recovery (EOR) as two-thirds of operating CCS plants generate revenue 
by selling CO2 for (EOR), EOR being explored in Asia and Middle East. Coal-fired power 
plant accounts for around 75% of the projects in the planning phase. GCCSI estimated 
that CCS will increase power plant costs by 40 – 75%. 
 

• Mr. Bernard Frois introduced several programs and initiatives of European Union (EU) 
to promote CCS within the EU’s member states. Some examples below: 

o CCS Directive; 
o Economic Recovery Program: €1.0 billion of grant financing 6 demo projects; 
o A European Industrial Initiatives (EII) for CCS; 
o New Entrants Reserve (NER300); and 
o CCS Demonstration Project Network. 

 
• The EU also established bilateral S&T cooperation with both developed and developing 

countries; for instance, EU-China MoU on NZEC 
 

• Mr. An Hongguang, Vice President of Datang International Power Generation Co 
Ltd (hereafter “Datang”), introduced the company, its current activities and energy 
structures. In addition, he presented the on-going research efforts of Datang on CO2 
emission reduction including different CO2 capture technologies. ADB also plans to 
support Datang in constructing the NGCC power plant near Beijing and make this plant 
as ‘CCS Ready’ for future CCS retrofit. 
 

• Prof. Hongguang Jin (Institute of Engineering Thermophysics, Chinese Academy 
of Sciences): on behalf of the China Huaneng and GreenGen company, Prof Jin 
introduced the GreenGen program which was established in 2005 to support the 
development of IGCC and CCS technologies. In December 2005, it established the 
GreenGen Company, which is an alliance of all major energy companies in China, with a 
mandate to lead the research, development, and demonstration of advanced clean coal 

                                                
1 Today’s commercially available CCS technologies add around 80 percent to cost of electricity for post-combustion 

removal and 35 percent for pre-combustion removal 
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technologies.. With ADB’s support, GreenGen company is currently building a 250 MW 
IGCC power plant with CCS in Tianjin City, and this power plant is expected to begin its 
commercial operation at the end of 2011. He briefed about the current construction 
progress and introduced the GreenGen plan to build a CCS pilot and a research lab at 
the power plant site 
 

• Mr. Pradeep Tharakan (Climate Change Specialist: ADB): highlighted the challnges 
in South East Asian countries such as Philippines, Indonesia, Vietnam and Thailand, 
which currently focus on enhancing energy access and energy security rather than 
addressing climate change. They are reluctant to finance CCS projects due to their low 
per capita emissions, total GHG emissions from the energy sector, and low land and 
water availability. 

• CCS is not easy to sell in this region, because renewable energy such as geothermal 
and hydropower has the potential to serve the significant portion of base load power. In 
developing countries, the public engagement is becoming a far important process, 
especially in the planning phase. There is growing public opposition to fossil fuel energy 
project and possibly CCS. Some developing countries like the Philippines already show 
very high electricity tariff. Additional tariff increase with CCS thus would be even a bigger 
obstacle to governments for the diffusion of CCS.  

• He also introduced ADB’s regional technical assistance grant ($1.3 million), which is 
financed by GCCSI through the ADB’s CCS fund, for its South and East Asian member 
countries. This TA will support countries to create awareness of CCS, strengthen 
capacity to plan for CCS, and develop a CCS roadmap. It will consequently lead to 
develop at least 2 CCS demonstration projects and establish own CCS policies in the 
region.  
 

3. Session 2: Role of Public Sector Financing 
 
• Mr. Tony Wood (Director of Clean Energy Program, Clinton Climate Foundation): 

suggested that while there are no insurmountable technological, legal, institutional, 
regulatory or other barriers that prevent CCS from playing a role in reducing GHG 
emissions, early CCS projects face economic challenges related to climate policy 
uncertainty, first-of-a-kind technology risks and the current high cost of CCS relative to 
other technologies. 

• High initial CAPEX and OPEX are significant penalty for first mover projects. CCS 
technologies hence will not be widely deployed in the next two decades absent financial 
incentives that supplement projected carbon prices. 

• Moreover, uncertainties on international climate change agreement, lack of committed 
national CCS policy on the national energy portfolio, and lack of funding mechanism for 
CCS deployment are key barriers to CCS financing.  

• Risks across the chain for large scale integrated CCS give rise to an early stage role for 
the government in establishing a robust commercial framework that is most likely to 
deliver the optimum financial structures and funding for the network. The CCS network 
concept assists in reducing the CO2 volume risk associated with a single capture source. 
Direct contracting with operators of CCS network elements by the government has 
potentials to substantially reduce risks.  
 

• Mr. Ashok Bhargava (Director, ADB): presented the ADB report highlighting the need 
for a CCS dedicated fund for supporting developing countries. He also highlighted the 
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barriers and weak understanding about how CCS can play a crucial role in lowering the 
carbon intensity of developing countries.  

• According to ADB’s analysis, coal-fired power plants with CCS are financially unviable 
with the existing tariff. In China, IGCC+CCS is competitive against wind and solar power 
on a levelized cost of electricity (LCOE) basis. He argued that the premium tariff 
(incentives) that are available for carbon free renewables (wind and solar) should be 
extended to carbon lite electricity from coal-fired power plants with CCS  

• He also stressed that CCS will remain at high end of the risk spectrum of the 
technologies and requires targeted financing and incentives. ADB recommended in its 
report to establish a CCS Demonstration Fund ($5 billion) to support early demonstration 
projects in developing countries. This fund will lower risk profile for CCS demonstration 
projects and incorporate smart incentive mechanisms to encourage early movers, higher 
rate for capture etc. Early demonstration in developing countries can build confidence in 
the technology and will accelerate its wider deployment  
 

• Mr. James Godber (Department of Energy and Climate Change, UK): The new 
government of UK will commit £1 billion to support a number of demonstration projects. 
The UK government is currently developing a CCS roadmap up to 2050 to provide high-
policy level suggestions and establish the suitable policy for CCS.  
 

• Mr. Per Christen Lund (Commercial Counselor of the Embassy of Norway): 
emphasized the Norway’s unique position (“part of the problem”) of global climate 
change. The Norwegian government has strong commitments to be “part of the 
solution”. As a part of its commitments, Norway is promoting CCS as an important 
technology for emission reductions. Hence, the government created the Gas Technology 
Fund ($350 million) to support CO2 capture research. Norway is supporting and actively 
participating in the important CCS intuitions and organizations like CSLF. Additionally, 
the Norwegian government established bilateral cooperation with developing countries 
such as China and South Africa. 
 

• Mr. Bruce Murphy (General Manager, Clean Energy Division, Department of 
Resource, Energy and Tourism, Australian Government): introduced the CCUS 
Action Group (hereafter “CCUS), which had been established at the Clean Energy 
Ministerial (CEM) in Washington DC, in July 2010. The key aim of this group is that it 
brings together governments, businesses and organizations to advance the deployment 
of CCS. CCUS provides the funding support in developing countries to identify and 
advance appropriate funding mechanisms for the demonstration of large-scale projects. 
Especially, CCUS collaborates with China for CCS; for instance, Australia-China Joint 
Coordination Group on Clean Coal Technology (JCG), and Asia-Pacific Partnership on 
Clean Coal Technology (APP) 

 
• Ms. Natalia Kulichenko (Senior Energy Specialist, World Bank): presented the World 

Bank activities in promoting CCS, particularly a CCS Trust Fund ($11 million). The work 
program consist the following two components:  

o Country-level component focusing on nine country- or project-specific activities: 
projects in 9 developing countries, total allocation of $6.9 million. 

o Economic and sector work component: regional regulatory, economic and 
financial instruments analyses, “CCS: Regional Perspective in Developing 
Countries” July 2010 – July 2011 ($0.5m) 
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• World Bank is currently conducting two different studies; Webinar to disseminate 
findings and generate feedback from the Climate Finance study, and Regional study 
report by June 2011. Results will be presented at regional workshops in Dubrovnik (May 
4th and 5th) and Johannesburg (June 1st and 2nd). The workshop on results of regional 
study and update on CCS TF activities will be held at World Bank headquarters in 
Washington, DC in September 201. As a part of studies, climate finance scenario 
analysis and financial model analysis have been conducted.  
 

• Prof. Hongguang Jin (Institute of Engineering Thermophysics, Chinese Academy 
of Sciences): explained the current challenges for CCS and cost reduction potential of 
IGCC/CCS in China. He strongly argued that more research and innovations are needed 
in the CCS technologies to bring down the cost and energy penalty. The existing CCS 
technologies would not be acceptable in developing countries, because they should face 
with high energy penalty (7-15%) and cost ($20-60/tCO2). With the current technologies, 
if China has to implement CCS, it would require additional coal consumption by 700 
millions tons per year.  

• He argued that the IGCC/CCS will be a potential solution to address both high energy 
penalty and cost issues. The investment of IGCC/CCS (when capacity higher than 
40GW) can be competitive with PC/CCS; CO2 avoided cost in IGCC/CCS will be lower 
than that in PC/CCS. With lower energy penalty compared to that of PC/CCS, 
IGCC/CCS may save millions of tons of coal, which will lead to the dominating CCS 
technology of China in the future. 

 
• Mr. Sanjeev Mahajan (Deputy General Manager, NTPC, Limited, India): introduced 

some challenges especially ongoing power shortages, priority on energy efficiency and 
renewable energy, weak understanding on the potential storage sites, and costs of CCS 
in India. 
 

 
4. Session 3: Trigger Point- What would it take for private investments to flow into CCS 

projects? 
• Ms. Jiang Wu (Project Financing Director of CCS, Alstom): started her presentation 

with a short introduction of Alstom, its experience and capacity on CCS. From an 
industry point of view, she also gave detailed challenges to develop CCS projects 
especially in developing countries, most importantly, public funding to offset the high 
initial investment costs, and OPEX throughout the lifespan is essential. She also 
stressed that appropriate financial incentives will reduce the risks for the first wave of 
CCS projects  
 

• Mr. Geoffrey Ingram (Shclumberger Carbon Service): presented the global CO2 
storage project / studies with Schlumberger activity (e.g. Weyburn, Salah and Sleipner 
projects). According to him, there is no business case for CCS in majority of jurisdictions 
other than EOR in limited circumstances. In addition, private investors of CCS bear with 
high risks but no or limited reward at present. Consortium approach works well if industry 
led with good project management. He emphasized the need to bring together oil and 
gas, power, and coal companies around this common CCS goal. 
 

• Mr. Nirvasen Moonsamy (Sasol Synfuels International): He emphasized that some 
social issues like land acquisition and relocation of people are serious concerns in 
developing countries. Public engagement is one of the most important issues for CCS in 
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India. CCS became CDM eligible project, yet subject to final approval of the proposed 
modalities and adoption during next years. The CDM eligibility could be a very important 
trigger point for CCS in some developing countries like India. 
 

• Mr. Jose M. Layug (Undersecretary, Department of Energy, Philippines): introduced 
the national energy structure of the Philippines and government’s plan for CCS. 
Particularly, he stressed that the Philippines electricity tariff is highest in Asia. Increasing 
electricity tariff further because of CCS would be a serious challenge to the government 
in promoting CCS. However, the Philippines government expressed a high interest to 
CCS for address local air-quality and climate change concerns. He supported ADB’s 
regional CCS TA activities which are also targeting Philippines.  
 

• Mr. Tony Wood (Director of Clean Energy Program, Clinton Climate Foundation): 
In order to attract private investment both CAPEX and OPEX need to be subsidized 
through grant financing or feed-in-tariff, and risks need to mitigated through other policy 
instruments. Direct funding and development of storage characterization, likely 
contracted to private sector companies is highly required. Furthermore, policy 
predictability/certainty regarding the value of GHG emission reductions, and underwriting 
of carbon risk against a future carbon price are strongly required. 
 

• Mr. A. Damodaran (Indian Institute of Management Bangalore): presented 6 
essential conditions for private investments to flow in for CCS as follows: 

o IPR Protection and Technology Transfer: 
o Viable Business Models to bring in CCS: 
o Carbon markets including CDM related ones that can promise auxiliary revenues: 
o Integrated financing systems that provide project financing and risk guarantees 

for demonstration and large scale replication of CCS; 
o Policy framework to cushion and finance first mover disadvantage in terms of 

technology and market failures; and  
o Societal Risk Assessment exercises to be funded to take care of community 

hazard concerns.  
 

• Especially, social risk needs to be seriously considered (e.g. competition on land 
acquisition between CCS and solar energy) in India. PPP based R&D is required to 
develop cost-effective technologies in capture, transport and storage of CO2 involving 
inter-agency approaches. It will also improve the economic viability and safety of CCS 
technology.   
 

5. Session 4: Open Forum and Conclusion 
 
• According to Mr. Tony Wood, developing countries being more in favor of renewable 

energy over CCS. Furthermore, CCS has generally poor reputation compared to other 
low emission technologies. All stakeholders of CCS need to make a unified voice 
(consistent policy solutions) to demonstrate the benefits and needs of CCS. 
 

• Mr. Ashok Bhargava stressed that CCS is the least-cost option for CO2 abatement. 
Hence, CCS should get an appropriate policy support like other CO2 mitigation energy 
technologies such as wind and solar power. He agreed that CCS is an expensive 
technology at present, but emphasized that without CCS the costs are even higher. He 
suggested that rather than waiting for the perfect first step on CCS, it is critically 
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important to launch CCS demonstration projects and build confidence in the technology 
and improve its acceptance.  
 

• Mr. Pradeep Tharakan, suggested that new and more critical benefits of CCS should be 
identified and demonstrated to governments establishing a favorable policy on CCS. 
 

• According to Prof. Hongguang Jin, China currently consumes around 3 billion tons of 
coal per year, and it is expected to increase up to 5 billion tons/yr by 2050. Therefore, for 
some high-coal intensive and emerging economies like China, CCS is an inevitable 
technology to achieve its low-carbon economic growth target.  
 

• Mr. Klaus Gerhaeusser, Based on his observation, CCS is not clearly positioned. It is 
not clear yet where/how to position CCS. It is suggested to develop a few demonstration 
projects first in both developed and developing countries. Then, more clear position of 
CCS and policy suggestions can be identified and suggested to the governments. 

 
 
 
 
 


