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Executive Summary 

 

A major survey of 131 Chinese stakeholders from 68 key institutions was conducted to assess 

the potential challenges and opportunities for carbon dioxide capture and storage (CCS) projects.  

Stakeholders were drawn from 27 provinces and regions using 31 face-to-face interviews and an 

online survey.  This survey is the first to focus on demonstration projects in particular and is the 

most geographically diverse, with over 60% of respondents from outside Beijing.   

The survey offers insights into a wide range of subjects relevant to CCS deployment. Though 

enhanced oil recovery (EOR) and enhanced coal bed methane recovery (ECBM) may not be a 

long term solution for CO2 storage, they are viewed as the most attractive storage technologies 

for the first CCS demonstration project.  In terms of preferences regarding capture technology, 

post-combustion capture received slightly higher support than pre-combustion capture 

technologies because most existing power plants are pulverised coal-fired, but respondents 

from both the power and oil industry actually tended to favour pre-combustion.  There was no 

consensus, however, regarding the appropriate scale for the first demonstration with choices 

ranging from 10 MW to 300 MW.  

The National Development and Reform Commission (NDRC) was perceived as the most 

important institution in authorising the first commercial scale (600 MW) CCS demonstration 

project.  Most stakeholders believed that the image of the Chinese Government could benefit 

from developing a commercial CCS demonstration and that such a project could also create 

advantages for Chinese power companies investing in CCS technologies.  

More generally, most respondents viewed climate change as a serious problem, including 20% 

who perceived it as a challenge in the near future. Those who saw CCS as necessary were more 

likely to view climate change as a serious problem. Though respondents were specifically chosen 

to avoid oversampling those working primarily on carbon capture and storage, CCS was not a 

new concept for the Chinese stakeholders surveyed and was widely seen as an important 

technology in reducing greenhouse gases.  A small number of the respondents expressed 

concerns over the reliability of CCS technologies, availability of storage sites, and coal supply 

issues.  By contrast, a large number of the respondents were concerned about the energy 

penalty associated with CCS and its impact on the long-term sustainability of coal supply in 

China, although such concerns were much reduced compared with the 2006 survey. 

On financing, the reluctance on the part of energy firms to provide initial equity capital for CCS 

and CCR projects meant that foreign governments, the Chinese government and multilateral 

banks were perceived as the primary sources of equity finance.  Concessionary loans from 

multilateral banks were considered to be the most promising source of debt finance for the CCS 

projects. There were disagreements between stakeholders from development banks and those 

from commercial banks over whether a higher than normal interest rate was needed to address 



 

 3 

3 Stakeholder Perceptions of Demonstrating CCS in China 

the risks involved in demonstration projects.  The expectation was that the extra operating costs 

for CCS would mainly come from foreign and Chinese governments, whereas the Clean 

Development Mechanism (CDM), if available, was seen to play a relatively minor role.  Finally, 

many respondents were willing to pay more to ensure new plants would be CO2 Capture Ready 

(CCR) ς over two thirds of the stakeholders claimed they would willing to pay an extra 2% on 

their initial investment for CCR 
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Glossary of Technical Terms and Abbreviations 

ά!//!нмέ ¢ƘŜ !ŘƳƛƴƛǎǘǊŀǘƛǾŜ /ŜƴǘǊŜ ŦƻǊ /ƘƛƴŀΩǎ !ƎŜƴŘŀ нм 

ά!9!¢έ 

άCAPPCCOέ 

AEA Technology plc, UK 

Chinese Advanced Power Plants Carbon Capture Option Project 

ά//wέ  Carbon Capture Ready 

ά//{έ /ŀǊōƻƴ /ŀǇǘǳǊŜ ŀƴŘ {ǘƻǊŀƎŜΣ ŀƭǎƻ ά/ŀǊōƻƴ /ŀǇǘǳǊŜ ŀƴŘ {ŜǉǳŜǎǘǊŀǘƛƻƴέ 

ά/5aέ Clean Development Mechanism under the Kyoto Protocol 

ά/h!/Iέ Cooperation Action within CCS China-EU 

ά59//έ Department for Environment and Climate Change in UK government 

ά9twDέ Electricity Policy Research Group, University of Cambridge 

άD5tέ Gross domestic product 

άDǊŜŜƴDŜƴέ GreenGen project is a Chinese project funded by seven major energy 

companies that aims to demonstrate a coal-based generation system 

with IGCC technologies with near zero CO2 emissions. 

άIǳǊŘƭŜ ǊŀǘŜέ The discount rate (cost of capital) which the IRR must exceed if a 

project is to be accepted. 

άLD//έ 

 

 

άLƴŘǳǎǘǊȅέ 

Integrated Gasification Combined Cycle, a power plant using synthetic 

gas which is used to power a gas turbine whose waste heat is passed to 

a steam turbine system 

Including power generation companies, oil & gas companies, power 

grids, energy equipment manufacturers 

άLt//έ Intergovernmental Panel on Climate Change 

άLƴǎǘŀƭƭŜŘ /ŀǇŀŎƛǘȅέ  The maximum power that could be produced at continuous maximum 

operation in a power generation facility, in a given period of time. 

άLwwέ Internal rate of return 

άah9tέ Ministry of Environment Protection in PRC government 

άahCέ Ministry of Finance in PRC government 

άb5w/έ National Development and Reform Commission in PRC government 

άbt±έ Net present value is defined as the total present value (PV) of a time 

series of cash flows discounted at the marginal cost of capital (or a risk 

adjusted required rate of return).  

άb½9/έ Near Zero Emissions Coal Initiative 

άtŀȅōŀŎƪ tŜǊƛƻŘέ ¢ƘŜ ƭŜƴƎǘƘ ƻŦ ǘƛƳŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ŀƴ ƛƴǾŜǎǘƳŜƴǘΩǎ ƴŜǘ ǊŜǾŜƴǳŜǎ ǘƻ ŎƻǾŜǊ 

its cost. 

άtttέ Public Private Partnerships 

ά{9w/έ State Electricity Regulatory Commission 

ά{¢w!/hнέ Support to Regulatory Activities for Carbon Capture and Storage 

project, a European Commission funded project designed to support 

the development of a regulatory framework for CCS  
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Figure 2.1 Overview of research methodology  

 

Figure 3.1 Distribution of responses by the type of institution  

Figure 3.2 Distribution of responses by province or region  

CƛƎǳǊŜ оΦо /ƭŀƛƳŜŘ ŀǾŜǊŀƎŜ ǿƻǊƪƛƴƎ ǘƛƳŜ ǎǇŜƴǘ ƻƴ Ψ9ƴŜǊƎȅ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘΩΣ 

Ψ/ƭƛƳŀǘŜ /ƘŀƴƎŜΩ ŀƴŘ Ψ/ŀǊōƻƴ /ŀǇǘǳǊŜ ŀƴŘ {ǘƻǊŀƎŜΩ ōȅ ǊŜǎǇƻƴŘŜƴǘǎ 

 

Figure 3.4 Terms already heard of by respondents before this survey  

CƛƎǳǊŜ пΦм {ǘŀƪŜƘƻƭŘŜǊǎΩ ǇŜǊǎƻƴŀƭ ǇŜǊŎŜǇǘƛƻƴǎ ƻƴ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ 

(2006, 2009) 

 

CƛƎǳǊŜ пΦн ǘƘŜ ǊƻƭŜ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀǘ ǊŜǎǇƻƴŘŜƴǘǎΩ ƛƴǎǘƛǘǳǘƛƻƴǎ  

Figure 4.3 Perceptions on potential for current climate policies to achieve deep cuts 

in global carbon dioxide emissions over the next two decades 

 

Figure 4.4 Perceptions on potential for current climate policies on achieving deep 

cuts of carbon emissions in China in the next two decades 

 

Figure 4.5 Perceived importance of CCS in deep cut of greenhouse gas emissions 

(2006, 2008 & 2009) 

 

Figure 4.6 Perceived impacts of large-scale deployment of CCS on energy security in 

the long term (2006 versus 2009) 

 

Figure 5.1 Awareness of CCS projects, initiatives or pilots before participating in this 

survey (a short description of each project was presented beside the question) 

 

Figure 5.2 Preferred scale of the first CCS demonstration project in China  

Figure 5.3 Capture technology preferences in first commercial CCS demonstration  
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project in China (Stakeholders were presented explanations of each capture method 

based on IPCC CCS special report beside the question) 

Figure 5.4 Storage methods preferences in first demonstration project in China 

(Stakeholders were presented explanations of each storage method based on IPCC 

CCS special report beside the question) 

 

Figure 6.1 Organisations involved in energy policymaking and administration in 

China  

 

Figure 6.2 institution perceived as most important in authorising a CCS 

demonstration project 

 

Figure 6.3 Institution perceived as second most important in authorising a CCS 

demonstration project 

 

Figure 6.4 Institutions expected to be heavily involved in regulating and monitoring 

CCS projects 

Figure 6.5 Perceptions of the benefits of developing CCS demonstration projects in 

China  

 

Figure 6.6 Desired mix of? sources of the additional equity capital investment 

needed for capture facilities on a 600MW Coal fired power plant in China  

 

Figure 6.7 Scatter diagram of hurdle rate and equity capital ratio for the extra 

investment needed for capture facilities  

 

Figure 6.8 Desired mix of sources of creditors for the additional investment of 

capture facilities on a 600MW power plant in China  

 

Figure 6.9 Desired mix of sources of finance for the extra operating costs of capture 

on a 600MW power plant in China 

 

Figure 6.10 Scatter diagram of required payback period and hurdle rate for the extra 

investment of capture facilities   

 

 

Figure 7.1 Factors viewed as heavily influencing whether new plants become CO2 

capture ready 

 

Figure 7.2 The hierarchy of questions when investigating acceptable costs of CCR in 

China  

 

Figure 8.1 Perceived scale of coal price interval (expected higher bound ς expected 

lower bound) in 2010  

 

Figure 8.2 Rating of different criteria in justifying power generation projects as good 

investments 
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Section 1 ς Background 

 

1.1 Chinese Power Sector and the Role of Coal in Chinese Electricity Generation 

 Economic growth is closely tied to growth in electricity demand and carbon dioxide emissions. 

In the past three decades, China has been one of the fastest growing economies in the world 

with a real GDP growth rate of 9.8% from 1978 to 2007. The Chinese government expects to 

achieve an average 7.5% annual GDP growth according to its Twelfth Five Year Plan (2011-2015).  

¢ƘŜ ƎǊƻǿǘƘ ǊŀǘŜ ƻŦ ǘƘŜ ǇƻǿŜǊ ǎŜŎǘƻǊ ƭŀǊƎŜƭȅ ŦƻƭƭƻǿŜŘ /ƘƛƴŀΩǎ ƎŜƴŜǊŀƭ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ǊŀǘŜ ƛƴ 

ǘƘŜ мффлǎΣ ōǳǘ ǎƛƴŎŜ нлллΣ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƻŘǳŎǘƛƻƴ Ƙŀǎ ƎǊƻǿƴ ŀǘ ŀ ƘƛƎƘŜǊ ǊŀǘŜ ǘƘŀƴ /ƘƛƴŀΩǎ D5t 

due to accelerating industrialization and rising residential power demand (as shown in Table 1.1).  

IƻǿŜǾŜǊΣ ŘŜǎǇƛǘŜ /ƘƛƴŀΩǎ ƘƛƎƘ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ǊŀǘŜ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ ǘƘǊŜŜ ŘŜŎŀŘŜǎΣ ŜƭŜŎǘǊƛŎƛǘȅ 

generation per capita is still lower than those of the higher-income economies in Table 1.2. The 

potential for growth is high, if China adopts OECD consumption patterns.  

 

 

 

 

 

 

 

 

Table 1.1 Electricity production growth rate versus GDP growth rate in PRC (NBSC,2009) 

 

 

 

 

 

 

Table 1.2 Per capita electricity generation versus real GDP growth (EIA,2009; World Bank,2009) 

Year 
Real GDP Growth Rate 
over Preceding Year (%) 

Electricity Production Growth Rate 
Over Preceding Year (%) 

1998 7.8 2.8 

1999 7.6 6.2 

2000 8.4 9.4 

2001 8.3 9.2 

2002 9.1 11.7 

2003 10 15.5 

2004 10.1 15.3 

2005 10.4 13.5 

2006 11.6 14.6 

2007 13 14.5 

Year 2007 per Capita Electricity Generation Real GDP Growth 

  2005 2006 2007 

United States 13814 kWh 3.1 2.9 2 

OECD  8629 kWh 2.5 2.9 2.4 

South Korea  8516 kWh 4.2 5.1 5 

Japan  8470 kWh 1.9 2.4 2.1 

United Kingdom  6082 kWh 1.8 2.9 3 

PRC  2308 kWh 10.4 11.6 13 
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China is a coal-rich country with relatively limited oil and gas resources. As such, coal-fired 

power generation units dominate the installed electric power capacity in China. Table 1.3 sets 

forth the total installed capacity and incremental installed capacity in PRC by fuel source at the 

end of 2008 (CEC, 2009).  

Table 1.3 Total and incremental installed capacity in PRC by fuel type (CEC, 2009) 

 

1.2 Coal-fired Electricity ƛƴ /ƘƛƴŀΩǎ bŀǘƛƻƴŀƭ /ƭƛƳŀǘŜ /ƘŀƴƎŜ tƻƭƛŎȅ  

Coal-fired power plants are expected to remain the largest source of carbon dioxide emissions 

globally through 2050, and a substantial fraction of those carbon emissions will come from 

Chinese coal-fired power plants (IEA, 2007).  Carbon Capture and Storage (CCS), by which CO2 is 

captured when generating power and is injected underground for storage, can significantly 

reduce greenhouse gas emissions from coal-fired power plants while allowing coal to meet 

increasing energy demand (MIT, 2007: Executive Summary p. x).  

Although Carbon Capture and Storage has moved up the policy agenda quite rapidly, CCS is still 

not acknowledged as a priority area in China and is rarely mentioned in the Chinese National 

Climate Change Programme (NDRC, 2007).  In part this neglect may be attributed to the novelty 

ƻŦ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ǘƘŀǘ /ƘƛƴŀΩǎ ǇƻƭƛŎȅ ƳŜŀǎǳǊŜǎ ǎǘƛƭƭ ŦŀǾƻǳǊ ƭƻǿ ŎŀǊōƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎ ǿƘŜǊŜ 

there is clearer convergence between energy efficiency and climate change policy (Andrews-

Speed, 2007).  Chinese climate policies need to be compatible with concerns over energy 

security and maintaining indigenous supply rather than increasing dependence on foreign 

supplies of natural gas or uranium.  On the demand side, energy security considerations 

encourage energy efficiency to play a central role in reducing overall demand and thereby 

reducing dependence on foreign sources of energy. CCS is therefore not at the top of the list of 

possible climate policy options that are also compatible with energy security and energy 

efficiency priorities.  Finally, the lack of stakeholder confidence is also a key challenge in 

deploying CCS technologies in China (Liu and Gallagher, 2008). 

 

Fuel Type 2008 Installed 
capacity by Fuel 
type (GW) 

2008 Incremental 
Installed Capacity by 
Fuel Type (GW) 

Availability: 
Average hours 
per year 

Total Electricity 
production (TWh) 

     

Thermal 601.3 46.9 GW (Net) 4911 2779 

Coal >560    

Hydro 171.5 26.26 GW 3621 563 

Nuclear 8.9 0 GW 7731 68 

Wind 8.9 4.91 GW  13 
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1.3 Purpose of the Study 

This study builds on earlier and parallel stakeholder analysis (summarised in Appendix 1), and 

investigates current views and perceptions of where the future lies with regard to CCS, 

particularly with respect to the first CCS demonstration projects. The specific questions 

addressed are:  How is CCS viewed outside of the immediate technical community that is 

involved with CCS activities?  What are the necessary conditions for a demonstration project to 

proceed?  What is needed for longer-term and wider-scale deployment of CCS?  In addition, this 

study reviews current thinking on many issues related to CCS, at the national, regional and 

provincial levels.  For example, a series of 'what if?' type analyses using counterfactual scenarios 

are undertaken on subjects including: 

¶ Financing mechanisms 

¶ Policy and regulation 

¶ Socio-economic impacts 

¶ Environmental concerns 

¶ Energy security 

¶ Market competitiveness 

¶ Decision making behaviour 

 

1.4 Report Structure  

Section 2 introduces the research methodology of this study and discusses sample selection, 

questionnaire design, the online survey system, face-to-face interviews, and data analysis 

methodology. Demographic information is provided in Section 3, such as regional distribution of 

stakeholders, types of organization involved, and stakeholder time spent working on energy, 

climate change, and CCS.  

Section 4 summarizes Chinese stakeholder perceptions of Climate Change and Carbon Capture 

and Storage (CCS). Section 5 focuses on the technology preferences in regard to the first 

commercial scale CCS demonstration plant in China while Section 6 provides a view on the 

processes in regard to the authorization and financing of the first demonstration project.  

Section 7 investigates the level of awareness and mechanisms in making new coal-fired power 

plants Carbon Capture Ready, as traditional economic frameworks may not be able to explain all 

the investment decisions in the Chinese power sector, Section 8 presents an analysis of the 

institutional framework in China and behavioural finance issues, followed by conclusions and 

recommendations for policymakers in Section 9.  
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Section 2 - Research Methodology  

2.1 Sample selection and questionnaire design 

The study involved four steps: determining the sample, questionnaire design, survey 

implementation, and data analysis, as illustrated in Figure 2.1. The main criterion used in 

ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ǘŀǊƎŜǘ ǇƻǇǳƭŀǘƛƻƴ ǿŀǎ ǘƘŀǘ ǘƘŜ ǎŜƭŜŎǘŜŘ ǎǘŀƪŜƘƻƭŘŜǊǎ ǎƘƻǳƭŘ ƘŀǾŜ ΨǎƛƎƴƛŦƛŎŀƴǘ 

ŎǳǊǊŜƴǘ ƻǊ ǇƻǘŜƴǘƛŀƭ ƛƴŦƭǳŜƴŎŜ ƻƴ //{ ŘŜƳƻƴǎǘǊŀǘƛƻƴ ǇǊƻƧŜŎǘǎ ƻǊ ŘŜǇƭƻȅƳŜƴǘ ƛƴ /ƘƛƴŀΩΦ Lƴ 

addition, the aim was to have a regional and sectoral sample population which was diverse in 

nature and of a sufficient size to achieve results with minimal bias. Therefore, we set a limit of 

30% to each type of institution (e.g. government, academic, industry, NGO, banks etc.) and 

ensured that less than one fifth of the overall sample was from the community working directly 

on CCS (i.e., stated they spend most of their time on CCS). A small number of senior Chinese 

academics based in foreign countries and officials in Chinese energy departments at multilateral, 

commercial or development banks were also included. 

The target group included 256 stakeholders from over 100 institutions, drawn from a database 
of over 500 contacts.  The contact details of key stakeholders were obtained from a range of 
sources, including domestic and international conferences, and nominations by senior 
government officials, management of leading power firms and academic institutions.  

We designed the questionnaire to complement past CCS stakeholder surveys and consultations 

(Appendix 1) so that a number of the questions could be compared to those of past surveys, 

thus allowing us to see if there had been any evolution in stakeholder views. The questionnaire 

was path dependent, which offered the flexibility of tailoring questions to different stakeholders 

so that we could ask several questions that drew on their area of expertise.  The questionnaire 

was available in both Chinese and English on the website www.CaptureReady.com . 

 

Figure 2.1 Overview of research methodology 

http://www.captureready.com/
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2.2 Questionnaire distribution and data collection 

An invitation to participate was sent to each stakeholder by email. A little over 50% of the 
sample (131 of 256) provided complete responses and 25 other respondents started, but did not 
complete, the survey. The invitation letter included a covering letter explaining the objectives of 
the survey, together with the background of NZEC. The letter provided assurance that all survey 
data would guarantee the anonymity of the respondent.  

In order to encourage as many stakeholders as possible to participate in the survey, we offered 
ŀ ǘƻƪŜƴ ƻŦ ŀǇǇǊŜŎƛŀǘƛƻƴ όΨ¦Y-/Ƙƛƴŀ hƭȅƳǇƛŎ ǎǘŀƳǇ ǇǊŜǎŜƴǘŀǘƛƻƴ ǇŀŎƪΩ ƛǎǎǳŜŘ ōȅ ǘƘŜ ¦Y tƻǎǘ 
Office) upon finishing the survey. In addition, we sent follow-up emails to all stakeholders who 
had not responded, reminding them to take part in the survey.  

Apart from the internet-based survey, we conducted face-to-face interviews with 31 
stakeholders. 22 out of the 131 participants were selected from the online survey respondents, 
and further 9 important decision-makers were consulted face-to-face as they did not participate 
in the online survey nor did they use or check emails frequently.  

 

2.3 Data Analysis 

The analysis of data for each question in the consultation begins by describing and summarising 

how responses are distributed among the categories. Then, we apply tabular analysis and 

ANOVA (Analysis of Variance) to explore relationships between an item and others in the survey 

(for example, investigate whether demographic variables can explain the perceptions of CCS 

priority). For data collected in scale or index format, we first calculate the average, and then 

illustrate their relationship and distribution on a scatter plot (for example, exploring the 

relationship between IRR and financial leverage) through correlation analysis. Independent t-

tests were used to understand the influence of behavioural patterns on energy investment 

decisions in a sub-sample.  

In terms of qualitative data, narrative research and analysis is adopted for interpreting data 

collected from follow-up face-to-face interviews which were open-ended and not based on a 

pre-determined list of questions. In addition, a comparative analysis approach is used in this 

research, for example, by comparing the required financial returns of conventional thermal 

power projects to CCS projects or to understand the potential authorisation process of CCS 

building on their experience.  
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Section 3 - Demographic Information 

 

3.1 Distributions of online respondents by the type of institution 

 There were approximately equal shares of respondents from each sector: Governments (24%), 

Industry (24%), Academia (23%) and Other (Banks, Consultancies, Research firms and NGOs) 

(29%).  A total of 131 respondents came from 68 institutions in PRC and other regions, including 

the State Council, NDRC, MOST, MOEP, MOF, MOFA, various local governments, Huaneng Power, 

Datang Power, Guodian Power, BP, CNPC, CNOOC, Tsinghua University, Chinese Academy of 

Science, and China Petroleum University (see Appendix 2 for additional details).  

 

Figure 3.1 Distribution of responses by the type of institution 

 

3.2 Distribution of online responses by office location 

The survey covers 27 provinces or regions in China (Figure 3.2). Over 60% of respondents came 

from outside Beijing. Two regions, Beijing (49), and Guangdong (16) had greater than 10 

respondents (highlighted in orange and red colour in Figure 3.2). In addition, we obtained a few 

responses from stakeholders (e.g. major investment or development banks) based in foreign 

countries which have strong interests in or are currently involved in CCS development in China.   
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Figure 3.2 Distribution of respondents by province or region (Yellow: provinces  with <10 

respondents; Red: 16 key stakeholders; Blue: 49 stakeholders) 

 

2007 Data 

(NBSC, 2009) 

Population 

(thousand) 

Electricity 
consumption 

(billion kWh) 

Electricity 
production 

(billion kWh) 

GDP/capita 

(Yuan RMB) 

 
Stakeholders 
interviewed 

Average time  
claimed spent 
on CCS  

Xinjiang 20950 41.7 34.9 16817 2 0% 

Jilin 27300 46.3 42.3 19358 3 7% 

Guangdong 94490 339.4 218.7 32897 16 5% 

Beijing 16330 62.8 22.8 58204 49 18% 

National 1321290 3245.8 3255.9 18934 131 12% 

 

Table 3.1 Demographic data for selected regions included in the survey 

 

3.3 Average working time spent on energy and environment, climate change and CCS 

As shown in Figure 3.3, approximately 90% of the respondents claimed to spend more than half 

of their time on energy and environment issues, but less than 20% spent half of their time or 

more time on CCS. We found respondents overall, were spending more time on climate change 

issues in contrast to the results from the CAPPCCO CCS study conducted in Autumn 2008 (Reiner 
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and Liang 2008). In addition, two thirds of the respondents claimed that they had participated in 

CCS conferences/events or research activities.  

 

CƛƎǳǊŜ оΦо /ƭŀƛƳŜŘ ŀǾŜǊŀƎŜ ǿƻǊƪƛƴƎ ǘƛƳŜ ǎǇŜƴǘ ƻƴ Ψ9ƴŜǊƎȅ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘΩΣ Ψ/ƭƛƳŀǘŜ /ƘŀƴƎŜΩ 

ŀƴŘ Ψ/ŀǊōƻƴ /ŀǇǘǳǊŜ ŀƴŘ {ǘƻǊŀƎŜΩ ōȅ ǊŜǎǇƻƴŘŜƴǘǎ 

 

3.4 Understanding of Carbon Capture and Storage and Climate Change 

!ǘ ǘƘŜ ǾŜǊȅ ōŜƎƛƴƴƛƴƎ ƻŦ ǘƘŜ ǎǳǊǾŜȅΣ ǎǘŀƪŜƘƻƭŘŜǊǎ ǿŜǊŜ ŀǎƪŜŘ ǘƘŜ ǉǳŜǎǘƛƻƴΥ Ψ//{ ŀƴŘ ŎƭƛƳŀǘŜ 

change are relatively new topics in China, have you heard of any one of the concepts, both of 

ǘƘŜ ŎƻƴŎŜǇǘǎ ƻǊ ƴŜƛǘƘŜǊΣ ōŜŦƻǊŜ ǘƘƛǎ ǎǳǊǾŜȅΚΩ ! Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊǎ όфл҈ύ ǎŜƭŜŎǘŜŘ 

ΨōƻǘƘΩΣ ǿƘƛƭŜ т҈ ƘŀŘ ƘŜŀǊŘ ƻŦ ƻƴƭȅ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ п҈ ƘŀŘ ƘŜŀǊŘ ƻŦ ƴŜƛǘƘŜǊ ƛǎǎǳŜΦ  

 

Figure 3.4 Terms already heard of by respondents before this survey 
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Section 4 - Perceptions on Climate Change and Carbon Capture 

and Storage 

 

4.1 Views on Climate Change 

As illustrated in Figure 4.1, we found that twice as many respondents believed that climate 

change is an immediate threat, compared to the CCP2 Study of 2006. On the other hand, slightly 

more respondents considered climate change to be a moderate or serious problem, in contrast 

to the earlier survey (Reiner et al, 2007).  

In addition, when stakeholders were asked about the understanding  of climate change issues in 

ǘƘŜƛǊ ƛƴǎǘƛǘǳǘƛƻƴǎΣ ƳƻǊŜ ǘƘŀƴ ƘŀƭŦ ǊŜǎǇƻƴŘŜƴǘǎ  ŎƭŀƛƳŜŘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǿŀǎ ŀ ΩǾŜǊȅ ƛƳǇƻǊǘŀƴǘΩ ƻǊ 

ŀƴ ΨƛƳǇƻǊǘŀƴǘΩ ƛǎǎǳŜ ƛƴ ǘƘŜƛǊ ƛƴǎǘƛǘǳǘƛƻƴ όŀǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ пΦнύΦ LƴǘŜǊŜǎǘƛƴƎƭȅΣ ƘƛƎƘŜǊ ƛƳǇƻǊǘŀƴŎŜ 

was attached to climate change issues by the academia and the energy industry rather than the 

Government; however, we also found industrial stakeholders were less likely to worry about 

climate change as an immediate threat in contrast to the opinions from the academia or the 

Government. This is consistent with the finding by Reiner and Liang (2008) in previous CCS 

stakeholder surveys in China.  

When analysing the impacts of demographic factors on perceptions of climate change, we had 

an interesting finding, Stakeholders who spent higher amount of time on energy were more 

willing to select climate change as a serious problem in China (1% confidence level), however 

spending more time on climate change or CCS did not significantly change their perception of 

the seriousness of climate change. On the other hand, those who perceived CCS was necessary 

had a significantly higher tendency to view climate change as a serious problem (5%). 

 

CƛƎǳǊŜ пΦм {ǘŀƪŜƘƻƭŘŜǊǎΩ ǇŜǊǎƻƴŀƭ ǇŜǊŎŜǇǘƛƻƴǎ ƻƴ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ όнллсΣ 2009) 
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CƛƎǳǊŜ пΦн ¢ƘŜ ǊƻƭŜ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀǘ ǊŜǎǇƻƴŘŜƴǘǎΩ ƛƴǎǘƛǘǳǘƛƻƴǎ 

 

Even though a growing number of stakeholders believed climate change would be a serious 

problem for China in the distant future, more than three quarters of respondents believed it 

ǿƻǳƭŘ ōŜ ΨǾŜǊȅ ŘƛŦŦƛŎǳƭǘΩ ƻǊ ΨŘƛŦŦƛŎǳƭǘΩ ǘƻ ŀŎƘƛŜǾŜ ŀ ŘŜŜǇ Ŏǳǘ ƻŦ ŎŀǊōƻƴ ŜƳƛǎǎƛƻƴǎ Ǝƭƻōŀƭƭȅ ƛƴ ǘƘŜ 

next two decades (Figure 4.3). When questions were asked specifically on cutting emissions in 

China, the overall result was even more pessimistic, as over 80% of the respondent selected the 

ŀƴǎǿŜǊǎ ΨǾŜǊȅ ŘƛŦŦƛŎǳƭǘΩ ƻǊ ΨŘƛŦŦƛŎǳƭǘΩ ǘƻ ŀŎƘƛŜǾŜ ŀ ŘŜŜǇ Ŏǳǘ ƻŦ DID ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ ƴŜȄǘ нл ȅŜŀǊǎ 

(Figure 4.4). During follow-up interviews, we found that the most quoted reason given for those 

with optimistic positions on current climate policies was the current ambitious national energy 

conservation policy, which according to the stakeholders could result in emissions reductions as 

well as enhanced political attention on climate change. Those who were skeptical of the 

usefulness of current climate policies, were concerned about growing demands for energy 

related to increased GDP, constraints on implementation within the current environmental 

regulatory framework, and the perceived higher urgency of serious local pollution problems, 

such as water pollution and air quality. Most of stakeholders believed that the coal dominated 

energy sector in China will not change in the near future. 
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Figure 4.3 Perceptions on potential for current climate policies to achieve deep cuts in global 

carbon dioxide emissions over the next two decades 

 

 

Figure 4.4 Perceptions on potential for current climate policies to achieve deep cuts in carbon 

dioxide emissions in China over the next two decades 

 

4.2 Views on Carbon Capture and Storage (CCS) 

! ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎ όсн҈ύ ǇŜǊŎŜƛǾŜŘ //{ ŀǎ ōŜƛƴƎ ΨǇǊƻōŀōƭȅ ƴŜŎŜǎǎŀǊȅΩ ƻǊ ΨǾŜǊȅ 

ƴŜŎŜǎǎŀǊȅΩ ƛƴ ŀŎƘƛŜǾƛƴƎ ŘŜŜǇ Ŏǳǘ ƻŦ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎΦ aƻǎǘ ƻŦ ǘƘŜ ǇŜǎǎƛƳƛǎǘǎ ǿŜǊŜ ŦǊƻƳ 

the power industry and the national government. When we conducted our follow-up interviews, 
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three CCS opponents, who originally supported CCS in 2006, were concerned about the 

reliability of CCS technologies, availability of storage sites, and coal supply problems. They were 

also more confident in their understanding and knowledge of CCS. Based on a single factor 

model, demographic variables (such as region, time spent on CCS, climate change or energy) 

show no statistically significant impact on the perceived necessity of CCS, but those who 

believed climate change to be a serious problem were more likely to view CCS as necessary (at 

95% confidence level).   

 

Figure 4.5 Perceived importance of CCS in deep cut of greenhouse gas emissions (2006, 2008 & 

2009) (Reiner et al, 2007, Reiner and Liang, 2008) 

 

Attitudes towards the energy penalty for capture, transport and storageof CO2, were slightly 

negative overall. A number of stakeholders (38%) believed there would be more energy 

available for consumption if China did not adopt CCS. Chinese stakeholders generally believed 

the energy penalty from CCS would have a negative impact on the security of energy supply.  By 

comparison, a majority of European stakeholders perceived of CCS as potentially enhancing 

energy security (Shackley et al, 2007). However, there has been a shift over time towards a less 

ƴŜƎŀǘƛǾŜ ǾƛŜǿΦ  wŜǎǇƻƴŘŜƴǘǎ ǿƘƻ ŎƘƻǎŜ ǘƘŜ ŀƴǎǿŜǊΥ Ψ//{ ƛǎ ǾŜǊȅ ǇƻǎƛǘƛǾŜ ŦƻǊ ŜƴŜǊƎȅ ǎŜŎǳǊƛǘȅ ƛƴ 

/ƘƛƴŀΩ ŀƭƳƻǎǘ ŘƻǳōƭŜŘ ƴ нллф ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ нллс ǎǳǊǾŜȅ ŀƴŘ ǊƻǳƎƘƭȅ ƘŀƭŦ ŀǎ Ƴŀƴȅ ǎŜƭŜŎǘŜŘ 

ΨǾŜǊȅ ƴŜƎŀǘƛǾŜΩ ŀǎ ŀƴ ŀƴǎǿŜǊ ǘƻ ǘƘƛǎ ǉǳŜǎǘƛƻƴ ƛƴ нллф, compared to the 2006 study (19% vs. 9%, 

as shown in Figure 4.6). During a follow-up study our observation was reconfirmed as we found 

that a number of interviewees had adopted strategic views on climate and energy policy that 

coal might not be a reliable energy source for China in the long term unless CCS technologies 

were adopted.   
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Figure 4.6 Perceived impacts of large-scale deployment of CCS on energy security in the long 

term (2006 versus 2009) 

 

Though there were split views on CCS in China, nearly 90% of respondents from academia and 

research institutes expected there would be more CCS Research & Development (R&D) funding 

available. 38% stakeholders from academia and research institutes claimed they would 

significantly increase resources on CCS R&D while another 36% said they would moderately 

increase resources for CCS R&D. It is of course not surprising to find academics and researchers 

supporting more R&D.  
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Section 5 - Technology Preference in CCS Demonstration Project 

 

5.1 Chinese stakeholder awareness of CCS projects 

In previous CCS surveys, the building of CCS demonstration projects was widely acknowledged 

as one of the most crucial steps in developing and deploying CCS in China, because stakeholders 

were lacking confidence on various issues, such as maturity of technologies, availability of 

finance  (Reiner et al, 2008). We investigated the perceptions on CCS demonstration in China, by 

asking stakeholders of their awareness of current CCS projects (including initiatives or pilots). 

We found that no single project was recognised by more than a quarter of the respondents. 

Relatively, the most well known CCS project is GreenGen, an IGCC based project  with main 

investors being Chinese power companies, followed by NZEC, COACH, HNG-CSIRO pilot and 

STRACO2. On the other hand, only 3 people claimed they had not heard of any of the listed 

projects before this survey.  

 

Figure 5.1 Awareness of CCS projects, initiatives or pilots before participating in the survey (a 

short description of each project was presented beside the question) 

 

5.2 Scale of the first commercial demonstration project 

As illustrated in Figure 5.2, there was no consensus with respect to the scale of the first CCS 

demonstration project in China. Generally speaking, 30MW to 100MW units (or 100,000 to 

400,000 tons CO2 captured and stored) was most popular at 22%. Although, most of the new 

coal-fired power generation capacity would be equal or above 600MW units, most respondents 
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believed the scale of the capture unit should be restricted to less than 100MW, because of the 

significant uncertainties attached to CCS technologies, CO2 storage sites, transportation and 

financing schemes. Despite the fact that CCS projects of less than 10MW (or <40,000 tons CO2e) 

are unlikely to be considered as a commercial scale demonstration, 13% of respondents still 

selected this option.  

 

Figure 5.2 Preferred scale of the first CCS demonstration project in China 

 

5.3 Capture technology preferences for demonstration plants 

Of the two major capture technologies, post-combustion capture (41%) received slightly higher 

support than pre-combustion capture technologies (31%). However, respondents from industry 

tended to favour pre-combustion capture (Figure 5.3).  Oxyfuel, as a relatively new technology 

in China, ǊŜŎŜƛǾŜŘ ƳƛƴƛƳŀƭ ǎǳǇǇƻǊǘΦ CƻǊ ǘƘƛǎ ƻǇǘƛƻƴΣ ŀ ǉǳŀǊǘŜǊ ƻŦ ǊŜǎǇƻƴŘŜƴǘǎ ǎŜƭŜŎǘŜŘ ΨǳƴǎǳǊŜΩΣ 

including 40% of government officials. In follow-up discussions, proponents of post-combustion 

capture often cited the fact that most of existing and planned new coal-fired power plants are 

conventional pulverised coal units. However, others argued for pre-combustion technology 

ōŜŎŀǳǎŜΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜƳΣ ƛǘ ǿŀǎ ΨŎƭŜŀƴΣ ƘƛƎƘ ŜŦŦƛŎƛŜƴŎȅΣ ŀƴŘ ƳƻǊŜ ŀŘǾŀƴŎŜŘ ǘŜŎƘƴƻƭƻƎȅΣ ŀƴŘ 

potentially applied in poly-generation, coal to liquƛŘΩΦ During face ςto-face interviews, a majority 

of participants believed that it would be important to develop both post-combustion and pre-

combustion capture technologies.  

Lƴ ǘƘŜ ǉǳŜǎǘƛƻƴƴŀƛǊŜΣ ǿŜ ƭƛǎǘŜŘ ŀ ƘȅǇƻǘƘŜǘƛŎŀƭ ƻǇǘƛƻƴ ΨŀƛǊ ǎŜǇŀǊŀǘƛƻƴΩ ŀǎ ŀƴ ŀƴǎǿŜǊΣ ǘƻ ǘŜǎǘ 

ǿƘŜǘƘŜǊ ǎƻƳŜ ǊŜǎǇƻƴŘŜƴǘǎ ǿŜǊŜ ǊŜƭǳŎǘŀƴǘ ǘƻ ǎŀȅ ΨǳƴǎǳǊŜΩ ŀƴŘ ǇǊŜǘŜƴŘŜŘ ǘƻ ƪƴƻǿ ŎŀǇǘǳǊŜ 

technologies. We found that only one respondent selected this option.  
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Figure 5.3 Capture technology preferences in first commercial CCS demonstration project in 

China (Stakeholders were presented explanations of each capture method based on IPCC CCS 

special report beside the question) 

 

5.4 Preferences regarding storage methods for demonstration plants  

Though experience with enhanced oil recovery (EOR) and enhanced coal bed methane recovery 

(ECBM) has been limited, both were still viewed as offering more benefits for the Chinese 

population than simply reducing emissions and were favoured by over two thirds of 

stakeholders (Figure 5.4).    It should be noted that there is limited storage capacity and that 

coal may not be used once CO2 has been injected for ECBM, but these effects were not 

described to stakeholders.  There was a more clear-cut consensus amongst respondents 

regarding storage methods in contrast to the question on capture technology options. 
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Figure 5.4 Storage methods preferences in first demonstration project in China (Stakeholders 

were presented with explanations of each storage method based on IPCC CCS special report 

ōŜǎƛŘŜ ǘƘŜ ǉǳŜǎǘƛƻƴΣ ōǳǘ ǎǘŀƪŜƘƻƭŘŜǊǎ ǿŜǊŜ ƴƻǘ ǘƻƭŘ ǘƘŀǘ 9/.a Ƴŀȅ ΨǎǘŜǊƛƭƛǎŜΩ Ŏƻŀƭ ǊŜǎŜǊǾŜǎύ 
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Section 6 ς Authorising, Regulating and Financing CCS 

Demonstration Projects 

 

6.1 Authorisation process for a CCS demonstration project 

A large number of institutions at the national and local levels share the responsibility for making 

and implementing energy policies in China (Liang et al, 2008), as described in Figure 6.1 and the 

evolution history of Chinese energy authorisations is illustrated in Appendix 3. Therefore, we 

asked stakeholders the importance of different institutions in authorising the first CCS 

demonstration project in China.  

Lƴ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴΥ ΨŀǊŜ ȅƻǳ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜ ŀǳǘƘƻǊƛǎŀǘƛƻƴ ǇǊƻcess of energy 

ŘŜƳƻƴǎǘǊŀǘƛƻƴ ǇǊƻƧŜŎǘǎΚΩΣ ƭŜǎǎ ǘƘŀƴ мл҈ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊǎ ǎŜƭŜŎǘŜŘ ΨǾŜǊȅ ŦŀƳƛƭƛŀǊΩΣ ƻƴŜ ǘƘƛǊŘ 

ǎŜƭŜŎǘŜŘ ΨŦŀƳƛƭƛŀǊΩ ŀƴŘ ŀƴƻǘƘŜǊ ǘƘƛǊŘ ǿŜǊŜ Ψƴƻǘ ǎǳǊŜΩΦ ²Ŝ ŀǎƪŜŘ ǎǘŀƪŜƘƻƭŘŜǊǎ ǘƻ ŎƻƴǘǊŀǎǘ ǘƘŜ 

potential authorisation process for CCS demonstration with that of current IGCC demonstration 

projects and current coal-to-liquid (CTL) demonstration projects. Over 60% believed authorising 

//{ ŘŜƳƻƴǎǘǊŀǘƛƻƴ ǇǊƻƧŜŎǘ ǿŜǊŜ ΨǾŜǊȅ ǎƛƳƛƭŀǊΩ ƻǊ ΨǎƛƳƛƭŀǊΩ ǘƻ ǘƘŀǘ ŦƻǊ LD//Σ ōǳǘ ƻƴƭȅ оо҈ ŦŜƭǘ 

similarly with regard to the CTL authorisation process.  

 

Figure 6.1 Organisations involved in energy policymaking and administration in China 

More than 60% of respondents named the National Development and Reform Commission 

(NDRC) as the most important institution in authorising the first commercial CCS demonstration 

project in China (Figure 6.2). During face-to-face interviews, a few local government officials 

suggested that these key institutions would be involved in large scale demonstration projects, 

but that local departments, the Ministry of Science and Technology (MOST), and/or grid 
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companies and power companies could act as the main decision-makers for a smaller 

demonstration project.  

When being asked which institution was the second most important in authorising a CCS 

demonstration project, the answers were more diverse (Figure 6.3), as local governments, 

MOST, MOF and NDRC were all popular options. A large number of respondents believed that 

the importance of institutions lay in their potential power to offer financial support.  

 

Figure 6.2 Institution perceived as most important in authorising a CCS demonstration project 

 

 

Figure 6.3 Institution perceived as second most important in authorising a CCS demonstration 

project 
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6.2 Regulating and monitoring CCS projects 

In contrast to conventional thermal power projects, where regulation and monitoring are mainly 

implemented by local authorities, a higher proportion of respondents believed NDRC, MOEP and 

MOST should be heavily involved in regulating and monitoring CCS projects. In addition, some 

believed MOF should be involved because of its potential capacity to provide financial support. 

Surprisingly, SERC, despite its regulatory power, was only identified by 6% of respondents. Some 

respondents believed that the State Council should be involved at some stage especially for 

regulating and monitoring large storage and transportation facilities in relation to CCS projects.   

 

Figure 6.4 Institutions expected to be heavily involved in regulating and monitoring CCS projects 

 

6.3 Potential advantages in developing CCS demonstration projects 

Before exploring the potential financing schemes for CCS demonstrations, we asked 

stakeholders whether they agreed with four statements on potential advantages of developing 

CCS demonstration projects in China. The average rating (shown in Figure 6.5) implies that 

developing CCS demonstration projects was best placed to demonstrate Chinese governmental 

effort in combating climate change as well as potentially create an advantage for Chinese power 

companies for investing in CCS technologies. Almost half of the respondents disagreed with the 

statement that the CCS demonstration projects would attract foreign investment, probably 

because foreign investors have encountered regulatory challenges in entering the Chinese 

power sector. A few argued that indigenous Chinese equipment manufacturers are unprepared 

ǘƻ ŎƻƳǇŜǘŜ ƛƴ ǘƘŜ //{ ŜǉǳƛǇƳŜƴǘ ƻǊ ǘŜŎƘƴƻƭƻƎȅ ƳŀǊƪŜǘΣ ōŜŎŀǳǎŜ ƻŦ ƭŀŎƪ ƻŦ ƪƴƻǿƭŜŘƎŜΣ ŀƴŘ Ψ//{ 

ŀǘƳƻǎǇƘŜǊŜΩΦ Lƴ ŀ ǉǳŜǎǘƛƻƴ ǇƻǎŜŘ ǎǇŜŎƛŦƛŎŀƭƭȅ ǘƻ ǇŀǊǘƛŎƛpants from academia and research 

institutions, approximately half claimed CCS demonstration in China may increase their R&D 

funding, but 41% were unsure. 
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Figure 6.5 Perceptions of the benefits of developing CCS demonstration projects in China  

 

6.4 Financing CCS demonstration projects in China 

To understand the potential financing schemes and options for the CCS demonstration projects 

in China, 16 key stakeholders were selected and consulted, including 5 chief financial officials 

from the energy industry (3 power companies, 2 oil companies), 7 commercial bankers, and 4 

development bank energy specialists.  Of these, 5 also participated in follow-up face-to-face 

interviews.  

²Ŝ ŦƛǊǎǘ ŀǎƪŜŘ ǘƘŜ ǉǳŜǎǘƛƻƴΥ ΨǿƘŀǘ ƛǎ ǘƘŜ ŘŜǎƛǊŜŘ ƳƛȄ ƻŦ ǎƻǳǊŎŜǎ ŦƻǊ ǘƘŜ ƛƴƛǘƛŀƭ Ŝǉuity capital 

investment for capture facilities, assuming CNY 1.5 billion is required for capture demonstration 

investment in a 600MW coal-ŦƛǊŜŘ ǇƻǿŜǊ Ǉƭŀƴǘ ƛƴ /ƘƛƴŀΩΦ ¢ƘŜ ǊŜǎǳƭǘǎ όCƛƎǳǊŜ сΦсύ ǎǳƎƎŜǎǘ ǘƘŀǘ 

according to the respondents, on average, 51% of equity should come from government divided 

between the Chinese government (20%) and foreign governments (31%). In addition, 

respondents believed it would be desirable for charities, multilateral banks, and energy 

foundations to provide 21%, 23% and 13% support respectively. Although, in terms of 

developing technological knowledge, power companies are probably one of the most significant 

and direct beneficiaries in the CCS demonstration project, the survey results suggested power 

companies might only provide 15% of initial equity to such projects. Five CFOs from power & oil 

companies consistently argued that the CCS demonstration projects should be fully supported 

by public funding, as the extra operating, credit and market risks brought by the CCS projects 

wouƭŘ ǊŜŘǳŎŜ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜƛǊ ōŀǎŜ Ǉƭŀƴǘǎ όǎŜŜ !ǇǇŜƴŘƛȄ п ŦƻǊ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ǇŜǊŎŜƛǾŜŘ ŜȄǘǊŀ 

ΨŎƻƳǇŀƴȅ-ǿƛŘŜΩ Ǌƛǎƪǎ ōǊƻǳƎƘǘ ƻƴ ōȅ //{ύΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǎƻƳŜ ōŀƴƪŜǊǎ ōŜƭƛŜǾŜŘ ǘƘŀǘ ōƻǘƘ 

management and operating quality could be enhanced if power companies or other private 

parties partially financed the initial equity capital to create a structure similar to that of a public-

private-ǇŀǊǘƴŜǊǎƘƛǇ όtttύΦ  ¢ǿƻ ǊŜǎǇƻƴŘŜƴǘǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ƛŘŜŀƭƭȅ ΨǾŜƴǘǳǊŜ ŎŀǇƛǘŀƭƛǎǘǎΩ ŀƴŘ 
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ΨǘŜŎƘƴƻƭƻƎȅ ǇǊƻǾƛŘŜǊǎΩ ǎƘƻǳƭŘ ōŜ ƻƴŜ ǎƻǳǊŎŜ ƻf the initial equity capital (this option was not 

listed in our questionnaire).   

The average perceived ratio of (equity capital) / (total capital) was 47%, much higher than the 

20% to 25% value that is common in conventional thermal power projects.  Commercial bankers 

believed much lower capital leverage would be required to create a more stable capital 

structure, in order to compensate for the extra operating risks involved in CCS demonstrations. 

However, most financial officials from power companies perceived that a higher than normal 

Ŝǉǳƛǘȅ ǘƻ ŘŜōǘ Ǌŀǘƛƻ ǿƻǳƭŘ ōŜ ǎǳŦŦƛŎƛŜƴǘΦ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜȅ ōŜƭƛŜǾŜŘ ǘƘŀǘ ŀ ΨǇƻƭƛŎȅ ƭƻŀƴΩ, which 

was endorsed (or guaranteed) by government with favourable terms for debtors, should be 

considered for developing CCS demonstration projects in China.  

 

Figure 6.6 Desired mix of sources for the additional equity capital investment needed for 

capture facilities on a 600 MW coal-fired power plant in China (based on the average results 

from the 16 financial experts consulted)  




