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SECTOR ASSESSMENT: ENERGY  
 
 

A. Introduction 
 
1. The sector assessment covers all Asian Development Bank (ADB) loan and technical assistance 
(TA) support to the energy sector over the study period 2006–2013.  
 
B. Sector Context 
 
2. The People's Republic of China (PRC) has an energy sector characterized by high overall demand 
and a seeming insatiable quest for securing energy resources. Coal has been the country’s primary 
energy source. Its production and use has resulted in significant air pollution and other environmental 
degradation. The PRC is responsible for about 25% of the world’s energy-related carbon dioxide 
emissions. 1  Absent timely sector transformation to clean energy and improved energy efficiency, 
continued conventional coal use dependency will be a binding constraint, preventing the attainment of 
environmentally sustainable economic growth. 
 
3. Sector priorities. The 11th Five-Year Plan promulgated in March 2006 set indicative targets, 
rather than fixed targets, for standards of living, the environment, and the economy. These included 
‘reduced energy intensity (energy use per unit of gross domestic product [GDP]) by 20%’ through 
effective measures taken to reduce the energy consumption of high energy consuming industries 
(especially the metallurgical, building material, and chemical industries). High energy consuming 
industries had accounted for 60%–70% of national total energy consumption in recent years.   
 
4. The 11th Five-Year Plan aimed for resource-efficient and environment-friendly power sector 
development. Not only did it aim to reduce energy intensity by 20%, but also diversify the PRC’s energy 
mix with less dependence on coal. Having already adopted the Renewable Energy Law, the PRC then 
formulated an ambitious plan for further development of the renewable energy sector (including small-
scale hydro).   
 
5. The Renewable Energy Law was ratified by the People’s Congress in 2005, and became effective 
from 1 January 2006 and was expected to stimulate renewable energy development in the PRC. The 
National Renewable Energy Plan was formulated as a pro-poor intervention aimed at impacting 
equitable and inclusive growth. Development of local power sources to reduce associated transmission 
and distribution losses was a key element to improve the energy efficiency of the power system. 
 
6. The government set a target in its 12th Five-Year Plan to increase the share of nonfossil fuel 
energy to 15% of primary energy consumption by 2020 in an effort to ease the country's dependence 
on coal. According to the plan, the government is aiming to reduce carbon intensity (carbon emissions 
per unit of GDP) by 17% between 2010 and 2015 and energy intensity by 16%.  

7. Under the 12th Five-Year Plan, the PRC has sought a more comprehensive approach to market-
driven low carbon development. Low carbon zones encompassing transport, urban, agriculture, 
wastewater treatment, and energy efficiencies have been included in the government’s range of 
market-driven low carbon options. 2  In 2009, the PRC announced its 2020 low-carbon goal by 
committing to reduce its carbon intensity (carbon dioxide emissions per unit of GDP) by at least 40%–
45% by 2020 from the 2005 level. 

                                                        
1  ADB. 2015. Managing the Middle-Income Transition: Challenges Facing the People's Republic of China. Manila. p. 51 (citing 

World Resources Institute database [accessed August 2013]). 
2  Institute for Sustainable Communities. 2012. Guide for the Development of Low Carbon Zones in China. www.iscchina.org 
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8. In November 2013 at the Third Plenary Session of the 18th Central Committee of the 
Communist Party (Third Plenum), the government outlined broad principles for economic reform. The 
government proposed incremental policy and economic reforms to create more balanced economic 
growth and to shift away from an economy driven primarily by excessive investments and exports 
toward one characterized by greater domestic consumption. In the energy sector, the government 
plans to move toward more market-based trading and pricing mechanisms, energy efficiency measures, 
demand side responses, competition among energy firms, and renewable energy projects.3 The PRC 
announced in late 2013 that it is assessing ways to attract more private investment in the energy sector 
by streamlining project approval processes, implementing policies to foster more energy transmission 
infrastructure to link supply and demand centers, and relaxing some price controls. 
 

C. ADB Sector Strategy and Portfolio 
 

1. ADB Strategy 
 

a. Corporate Strategy 
 
9. ADB’s overarching Long-Term Strategic Framework for 2001–2015 prioritized electrification and 
renewable energy investments in rural areas, but mandated that actual energy priorities should be 
based on the country strategies and programs.4 Under the 2001 Framework, ADB sought to focus on 
energy and the environment to achieve solutions to climate change challenges. ADB also promised to 
take advantage of synergies among energy sector climate change solutions and solutions proffered by 
other sector operations. This invoked a cross sector strategic emphasis on environmental sustainability.5 
 
10. ADB’s long-term strategic framework (Strategy 2020) identifies infrastructure—including 
energy—as one of the five core areas for ADB investment. Strategy 2020 explicitly states that for the 
purpose of meeting growing energy demands in a sustainable manner, ADB will support the expansion 
of energy supply and promote energy efficiency through supply-side and demand-side measures.6 
 
11. The mid-term review of Strategy 2020 found that ADB had closely aligned its operations with 
Strategy 2020’s three complementary strategic development agendas: (i) inclusive growth,  
(ii) environmentally sustainable growth, and (iii) regional integration.7 As part of ADB’s support for 
achieving inclusive growth, Strategy 2020 emphasizes investment in infrastructure to achieve high 
sustainable economic development, connect the poor to markets, and increase their access to basic 
productive assets. 
 

b. ADB Sector Strategy 
 
12. The revised Energy Policy prepared by ADB in 1995 and updated in 2000 envisioned the 
provision of both energy infrastructure and advisory support based on a broad range of thematic 
objectives (economic growth, social development, environmental sustainability, and private sector 
development).8 This Energy Policy was again updated in 2009.  
 

                                                        
3  Bloomberg Brief. 2014. China’s Transition–The Third Plenum—One Year On. www.bloombergbrief.com; US Energy Information 

Administration. 2015. China Energy Analysis. Washington, DC. http://www.eia.gov/beta/international/analysis_includes/ 
countries_long/China/china.pdf 

4  ADB. 2001. Moving the Poverty Reduction Agenda Forward in Asia and the Pacific: The Long-Term Strategic Framework of the 
Asian Development Bank (2001–2015). Manila. 

5  ADB. 2007. Special Evaluation Study: Long-Term Strategic Framework: Lessons from Implementation (2001–2006). Manila. 
6  ADB. 2008. Strategy 2020: The Long-Term Strategic Framework of the Asian Development Bank, 2008–2020. Manila. 
7  ADB. 2014. Midterm Review of Strategy 2020: Meeting the Challenges of a Transforming Asia and Pacific. Manila. 
8  ADB. 1995. The Bank’s Policy Initiatives for the Energy Sector. Manila; and ADB. 2000. Review of the Energy Policy of the Asian 

Development Bank. Manila. 

http://www.bloombergbrief.com/
http://www.eia.gov/beta/international/analysis_includes/
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13. ADB’s 2009 Energy Policy requires energy operations to be aligned with ADB’s overall strategy, 
emphasizing energy security, facilitating a transition to a low-carbon economy, universal access to 
energy, and achieving ADB’s vision of a region free of poverty.9 One of the principles of the policy’s 
implementation is the provision of energy to communities and groups with no access to its economic 
and social benefits.  As part of the policy implementation, ADB has emphasized public–private 
partnerships to enhance energy sector efficiency by increasing competition and investable resources. 
 
14. ADB’s energy sector strategy is reflected in the country partnership strategies (CPSs). ADB’s 
support to the PRC energy sector over the study period focused on energy efficiency, development of 
clean coal technologies, and renewable energy.  While the basic framework of the CPS has changed 
little over the evaluation period, the more specific priority areas identified for ADB assistance have 
evolved.  
 

c. Country Partnership Strategy 
 
15. In the country strategy and programs (CSP) 2004–2006, ADB’s priorities included  
(i) improving the efficiency of power supply, (ii) reducing adverse environmental impacts associated 
with energy production and use, and (iii) providing electricity to the poor.10 Drivers of change under 
CSP 2004–2006 included development of an enabling environment for clean production technologies 
and renewable energy.  
 
16. Under ADB’s CPS 2008–2010, the environment remained a primary concern. 11  Improved 
environment and climate change mitigation became the CPS’s pillars for the energy sector, with efforts 
to introduce, demonstrate, and promote adoption of efficient and clean means of generating, 
transmitting, and distributing energy to industry and households in urban and rural areas (including 
demand-side options).  ADB promised innovative initiatives and financing.  
 
17. The current CPS 2011–2015 prioritizes energy sector technological innovation and 
transformation, aiming for high-impact climate change mitigation and reduced coal dependence.12 
ADB support would focus on (i) improved energy efficiency and conservation (including access to 
finance), (ii) renewable energy, (iii) cleaner and lower carbon fossil fuel technologies and carbon 
capture and storage, (iv) district heating efficiencies, and (v) regional power trade development.  
 

2. ADB’s Energy Sector Portfolio 
 
18. ADB loans. During the study period, ADB made 13 sovereign loans to the energy sector, 
totaling $1.155 billion. About 20% was for renewable energy, namely hydropower and concentrated 
solar power, and the remainder was for industrial energy efficiency and environmental improvement. 
Between 2006 and 2013, the energy loan portfolio focused on promoting the use of cleaner forms of 
energy including hydropower, coalbed methane, and renewable energy. Table 1 lists ADB energy sector 
loans (including a loan approved in 2014). 
  

                                                        
9  ADB. 2009. Energy Policy. Manila. 
10  ADB. 2003. Country Strategy and Program: People’s Republic of China, 2004–2006. Manila. 
11  ADB. 2008. Country Partnership Strategy: People’s Republic of China, 2008–2010. Manila. 
12  ADB. 2012. Country Partnership Strategy: People’s Republic of China, 2011–2015. Manila. 
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Table 1: ADB Energy Sector Approved Loans, 2006–2014 

RRP 
Year 

Loan / Equity 
Invest Number RRP Title 

Loan Amount 
($ million) 

Energy Efficiency 
2014 3218 Low-Carbon District Heating in Hohhot in Inner Mongolia 

Autonomous Region 
150.00 

2012 2898 Heilongjiang Energy Efficient District Heating 150.00 
2012 2885 Shanxi Energy Efficiency and Environment Improvement 100.00 
2011 2835 Hebei Energy Efficiency Improvement and Emission Reduction 100.00 
2011 2773 Guangdong Energy Efficiency and Environment Improvement 

Investment Program–Tranche 3 
42.94 

2011 2771 Shandong Energy Efficiency and Emission Reduction 100.00 
2010 2658 Inner Mongolia Autonomous Region Environment 

Improvement Project (Phase II) 
150.00 

2009 2611 Guangdong Energy Efficiency and Environment Improvement 
Investment Program–Tranche 2 

22.06 

2008 2426 Guangdong Energy Efficiency and Environment Improvement 
Investment Program–Tranche 1 

35.00 

2006 2260 Inner Mongolia Autonomous Region Environment 
Improvement 

120.00 

Renewable Energy 
2013 3075 Qinghai Delingha Concentrated Solar Thermal Power 150.00 
2008 2408 Gansu Heihe Rural Hydropower Development Investment 

Program–Tranche 2: Dagushan Hydropower Project   
28.00 

2006 2296 Gansu Heihe Rural Hydropower Development Investment 
Program–Tranche 1: Erlongshan Hydropower Project  

22.00 

Clean Coal and CCS 
2010 2616 Tianjin Integrated Gasification Combined Cycle Power Plant 135.00 
ADB = Asian Development Bank, CCS = carbon capture and storage, RRP = report and recommendation of the President. 
Source: ADB Independent Evaluation Department. 

 
19. Four loans have closed during the CAPE’s study period—the multitranche financing facility 
(MFF) for the Gansu Heihe Rural Hydropower Development Investment Program, Tranche 1 (L2296)13 
and Tranche 2 (L2408), 14  and the MFF for the Guangdong Energy Efficiency and Environment 
Improvement Investment Program, Tranche 1 (L2426)15 and Tranche 2 (L2611).16   
 
20. In addition to energy sector loans, ADB supported six multisector project loans and/or grants 
that included an energy subcomponent. ADB support for these loan projects total about $643 million. 
Appendix 1 details multisector loan projects with an energy related subcomponent.   
 
21. ADB technical assistance. Nonlending support of about $20 million included 44 TA projects, of 
which 31 were not project preparatory. Of these 31 TA projects, 15 were for capacity development, 8 
were advisory, and 8 were policy and advisory. Eighteen TA projects have been completed and closed. 
Appendix 2 lists these 31 TA projects approved during 2006–2013. Of the 13 project preparatory TA 
projects, 1 was supplemental and 10 resulted in loan projects approved during the study period. 
Appendix 3 details project preparatory TA projects approved during 2006–2013 and the resulting loans.  
 
                                                        
13  ADB. 2006. Report and Recommendation of the President to the Board of Directors: Proposed Multitranche Financing Facility 

to the People’s Republic of China for the Gansu Heihe Rural Hydropower Development Investment Program. Manila (Loan 
2296).  

14  ADB. 2008. People’s Republic of China: Gansu Heihe Rural Hydropower Development Investment Program (MFF)–Periodic 
Financing Request 2 Report. Manila (Loan 2408).  

15  ADB. 2008. Report and Recommendation of the President to the Board of Directors: Proposed Multitranche Financing Facility 
and Administration of Grant from Clean Energy Fund to the People’s Republic of China for the Guangdong Energy Efficiency 
and Environment Improvement Investment Program. Manila (Loan 2426). 

16  ADB. 2009. People’s Republic of China: Guangdong Energy Efficiency and Environment Improvement Investment Program 
(MFF)–Periodic Financing Request 2 Report. Manila (Loan 2611). 
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22. During the study period, five loan and nine TA projects that had been approved before 2006 
were completed. These projects are not included in this report because they were designed to be 
relevant to the PRC needs, ADB strategies, and the country partnership strategy before the period 
covered in this assessment. Appendix 4 details loan and TA projects completed between 2006 and 
2013, yet approved before 2006. 
 
23. Overall energy sector portfolio performance during the study period is successful. This is based 
on (i) the ratings of “successful” or “highly successful” for all the projects (loans and TA projects) 
completed between 2006 and 2013; and (ii) the reviews by the Independent Evaluation Department 
(IED) of all projects approved and closed during the study period. The active projects being assessed 
objectively by IED under the current CAPE are also likely to be successful.   
 
24. Four main thematic areas have been the focus of ADB energy sector interventions from 2006 
through 2013. These areas include (i) energy efficiency (demand and supply side), (ii) renewable energy 
(including hydropower), (iii) clean coal and carbon storage, and (iv) emissions trading and market-
driven low carbon development. The number of TA projects and loans targeting each of these themes is 
summarized in Table 2. 
 

Table 2: Energy Sector Loans and Technical Assistance  
by Thematic Area, 2006–2013   

Thematic Area 
Number of Projects 
TA Loan 

A.1. Demand-side efficiency 8 (5)  5 
A.2. Supply-side efficiency (district heating) 1 (4)  4 

B.1. Renewable energy 8 (2) 1  

B.2. Hydropower 0 (1)  2  

C.1. Clean coal 3 1 
C.2. Carbon sequestration and storage 4 (1) 0 
D.1. Eco-compensation (emissions trading) 3 0 
D.2. Market-driven low carbon development 4 0 
 Total 31 (13) 13 

( ) = project preparatory technical assistance.  
Source: Asian Development Bank Independent Evaluation Department.  

a. Energy Efficiency  
 
25. Energy efficiency constitutes the largest thematic area supported under ADB’s energy sector 
portfolio. This is especially the case for loan projects. Ten out of 14 energy sector loan projects were for 
energy efficiency, covering the supply side and the demand side.  
 
26. Supply-side energy efficiency projects focused on district heating. There were four loans and 
one TA project approved in 2006-2013. The loans were Inner Mongolia Autonomous Region 
Environment Improvement Project, approved in 2006; 17  Inner Mongolia Autonomous Region 
Environment Improvement Project (Phase II), approved in 2010; 18  and Heilonjiang Energy Efficient 
District Heating Project19 and Shanxi Energy Efficiency and Environment Project, approved in 2012.20 

                                                        
17  ADB. 2006. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of 

China for the Inner Mongolia Autonomous Region Environment Improvement Project. Manila (Loan 2260). 
18  ADB. 2010. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of 

China for the Inner Mongolia Autonomous Region Environment Improvement Project (Phase II). Manila (Loan 2658). 
19  ADB. 2012. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of 

China for the Heilonjiang Energy Efficient District Heating Project. Manila (Loan 2898). 
20  ADB. 2012. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of 

China for the Shanxi Energy Efficiency and Environment Project. Manila (Loan 2885). 
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The Low-Carbon District Heating Project in Hohhot was approved in 2014.21 The sole TA, approved in 
2009, was for Energy Efficiency Improvement in Inner Mongolia Autonomous Region.22 These projects 
involved investments in public service utility companies (usually state-owned district heating 
companies).  

27. Demand-side efficiency projects targeted energy consumers. Five loan projects and nine TA 
projects were approved during the evaluation period. The loans were the three tranches of the MFF 
Guangdong Energy Efficiency Improvement Investment Program,23 the Shandong Energy Efficiency and 
Emission Reduction Project,24 and the Hebei Energy Efficiency Improvement and Emission Reduction 
Project.25 The demand-side projects have been far more diverse than the supply-side projects, both by 
targeting different classes of consumers and taking different approaches to unlock the large potential 
for improvement in energy efficiency.  

28. ADB participation in energy efficiency projects predates 2006. On the supply side, Liaoning 
Environmental Improvement Project, approved in 2004, aimed for line loss reductions, coal-fired boiler 
closures, and improved central heating.26 On the demand side, activity began in 2005 with the TA 
project for Energy Conservation and Resource Management, 27  which entailed the delivery of a 
feasibility study to prepare for Tranche 1 of the MFF for the Guangdong Energy Efficiency and 
Environment Improvement Investment Program, which was approved in 2008. 
 

b. Renewable Energy (including Hydropower) 
 
29. The second largest portfolio revolves around renewable energy. In 2006, at the beginning of 
the evaluation period, an MFF was approved for the Gansu Heihe Rural Hydropower Development 
Investment Program to develop medium-scale hydropower projects. In 2007, there were two TA 
projects on rural renewable energy (Gansu Rural Clean Energy Development28 and Development of 
Biomass Power Generation in Rural Areas),29 and one on shallow-geothermal for heating (Utilization of 
Renewable Shallow-Ground Geo-Energy).30  
 
30. Beginning in 2009, the emphasis shifted to three areas: (i) adaptations in grid management to 
allow a larger contribution from variable renewable energy resources; (ii) solar power generation, 
especially the concentrated solar power (CSP) alternative; and (iii) decentralized renewable energy and 
electricity generation for urban areas.  
 

c. Clean Coal and Carbon Capture and Storage 
 
31. ADB has aimed to contribute in diverse ways to reduce the environmental impact of China’s 
dominant fuel—coal. Three TA projects were designed to directly address coal production and use:  

                                                        
21  ADB. 2014. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of 

China for the Low-Carbon District Heating Project in Hohhot in Inner Mongolia Autonomous Region. Manila (Loan 3218). 
22 ADB. 2009. Technical Assistance to the People’s Republic of China for Energy Efficiency Improvement in Inner Mongolia 

Autonomous Region. Manila (TA 7443). 
23  ADB. 2011. People’s Republic of China: Guangdong Energy Efficiency Improvement Investment Program (MFF) - Periodic 

Financing Request 3 Report. Manila, (Loan 2773), followed Loans 2426, and 2611. 
24  ADB. 2011. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of 

China for the Shandong Energy Efficiency and Emission Reduction Project. Manila (Loan 2771). 
25  ADB. 2011. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of 

China for the Hebei Energy Efficiency Improvement and Emission Reduction Project. Manila (Loan 2835). 
26  ADB. 2004. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of 

China for the Liaoning Environmental Improvement Project. Manila. 
27  ADB. 2005. Technical Assistance to the People’s Republic of China for Energy Conservation and Resource Management. Manila. 
28  ADB. 2007. Technical Assistance to the People’s Republic of China for Gansu Rural Clean Energy Development. Manila (TA 

4935). 
29  ADB. 2007. Technical Assistance to the People’s Republic of China for Development of Biomass Power Generation in Rural 

Areas. Manila (TA 7006). 
30  ADB. 2007. Technical Assistance to the People’s Republic of China for Shallow Ground Geo Energy. Manila (TA 4975). 
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(i) the Coal Mine Safety Study (2006), which looked at coal mine safety and coal mine methane 
extraction and recovery;31 (ii) Recycling Waste Coal for Power Generation (2009);32 and (iii) Capacity 
Strengthening in Planning and Implementation of Integrated Gasification Combined Cycle Plant 
(2008),33 which aimed to demonstrate more efficient electricity generation in an integrated gasification 
combined-cycle (IGCC) plant. The TA for IGCC preceded and complemented a loan and grant 
supporting the construction of a demonstration plant, the Tianjin Integrated Gasification Combined 
Cycle Power Plant. 34  This IGCC plant enabled the base technology for the PRC to develop a pre-
combustion carbon capture and storage (CCS) pilot. 
 
32. Since 2009, ADB has collaborated with the PRC in four TA projects to explore the possibilities 
for CCS and to develop a roadmap for its demonstration and deployment. Although CCS is not 
necessarily restricted to plants using coal, in practice the emphasis has been almost entirely on coal, 
since it has the highest carbon dioxide emissions per unit of energy.  
 

d. Emissions Trading and Market-Driven Low Carbon Development 
 
33. As part of its goals of mitigating climate change and reducing the environmental impact of 
energy, ADB has supported a series of TA projects to develop emissions trading systems (ETS) and 
strategies for market-driven low carbon development. ADB support for the development of ETS in the 
PRC aimed to promote the use of market-based mechanisms to pay for environmental services. 
 
34. The first TA project in this area was in 2008 to develop an ETS for sulfur dioxide emissions.35 
Subsequently, two additional energy sector TA projects were developed to help establish pilot 
exchanges for carbon trading: (i) Developing Tianjin Emission Trading System (2011) 36  and  
(ii) Advancing Shanghai Carbon Market through Emissions Trading Scheme (2012).37  
 
35. Support for the preparation of strategies and policies for low-carbon development has been 
another sustained line of intervention. Four energy sector TA projects were approved at both the 
national and municipal level. These TA projects were China Clean Development Mechanism Fund 
Capacity Development;38 Enhancing the Energy Regulation System for Low Carbon Development,39 and 
its supplement; 40 and Strategic Analysis for Recommendations for Achieving the 2020 Low Carbon 
Goal,41 which supported the development of policies and instruments to enhance market-driven low 
carbon development. 
 

                                                        
31  ADB. 2006. Technical Assistance to the People’s Republic of China for Coal Mine Safety Study. Manila (TA 4849). 
32  ADB. 2009. Technical Assistance to the People’s Republic of China for Recycling Waste Coal for Power Generation. Manila (TA 

7328). 
33  ADB. 2008. Technical Assistance to the People’s Republic of China for Capacity Strengthening in Planning and Implementation 

of Integrated Gasification Combined Cycle Plant. Manila (TA 7146). 
34  ADB. 2010. Report and Recommendation of the President to the Board of Directors: Proposed Loan and Grant to the People’s 

Republic of China for the Tianjin Integrated Gasification Combined Cycle Power Plant. Manila (Loan 2616). 
35  ADB. 2008. Technical Assistance to the People’s Republic of China for National Sulfur Dioxide Emission Trading System. Manila 

(TA 7191). 
36  ADB. 2011. Technical Assistance to the People’s Republic of China for Developing Tianjin Emission Trading System. Manila (TA 

7956). 
37  ADB. 2012. Technical Assistance to the People’s Republic of China for Advancing Shanghai Carbon Market through Emissions 

Trading Scheme. Manila (TA 8178). 
38  ADB. 2008. Technical Assistance to the People’s Republic of China for China Clean Development Mechanism Fund Capacity 

Development. Manila (TA 7212). 
39  ADB. 2011. Technical Assistance to the People’s Republic of China for Enhancing the Energy Regulation System for Low Carbon 

Development. Manila (TA 7963). 
40  ADB. 2012. Technical Assistance to the People’s Republic of China for Enhancing the Energy Regulation System for Low Carbon 

Development (Supplementary). Manila. 
41  ADB. 2013. Technical Assistance to the People’s Republic of China for Strategic Analysis for Recommendations for Achieving 

the 2020 Low Carbon Goal. Manila (TA 8563). 
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36. In addition to energy sector TA support for market-driven low carbon development, ADB 
provided additional TA support under three finance sector TA projects. These TA projects were 
Innovative Financing Mechanisms for Energy Efficiency and Emission Reduction in Small and Medium-
Sized Enterprises;42 Study on Beijing Green Finance Development Strategy;43 and Strategic Analysis for 
Innovative Models for Climate Change Finance.44  
 
D. Evaluation of ADB Assistance  

 
1. Overview 

 
37. Energy sector support is rated successful. It is assessed highly relevant, effective, efficient, and 
likely sustainable, with significant impacts.   

 
2. Relevance 

 
a. Overall Relevance Rating 

 
38. ADB’s energy sector operations are rated highly relevant. This rating is the result of successful 
strategic positioning and the high relevance of project design. ADB’s CPS energy sector strategy was 
well positioned and appropriate for the PRC needs, development challenges, and priorities. Energy 
sector projects aimed to be pertinent to applicable development goals and strategies, with both loan 
and TA projects well designed to achieve measurable results.   
 

b. Strategic Positioning 
 
39. The CPS Energy Sector strategy has been responsive to the PRC’s priorities over the period. This 
is true for all the thematic areas described in this report. The adjustments in the CPS strategy over time 
have reflected changes in the country, including the evolution of policies, as well as perceptions of 
where ADB could contribute more value added. In some cases, the relative success of earlier initiatives 
that ADB had supported reduced the need for new collaboration in that area and/or greatly enhanced 
project design and scope.  
 
40. Development partner coordination. ADB and development partner strategies converged with a 
focus on renewable energy and energy efficiency. Over the study period, several development partners, 
as mentioned in Table 3, participated in informal meetings and contributed to capacity and policy 
development in the sector. ADB interventions were often independent, yet constructive synergies 
emerged across all development partner activities without unnecessary redundancy. 
  

                                                        
42  ADB. 2010. Technical Assistance to the People’s Republic of China for Strategic Analysis for Innovative Financing Mechanisms 

for Energy Efficiency and Emission Reduction in Small and Medium-Sized Enterprises. Manila (TA 7564). 
43  ADB. 2010. Technical Assistance to the People’s Republic of China for Strategic Analysis for Study on Beijing Green Finance 

Development Strategy. Manila (TA 7589). 
44  ADB. 2013. Technical Assistance to the People’s Republic of China for Strategic Analysis for Innovative Models for Climate 

Change Finance. Manila (TA 8580). 
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Table 3: ADB and Development Partner Strategies 

Country 
Partnership ADB Country Strategy Development Partner Strategies 
CSP 2004–
2006  

Emphasis on renewable energy and clean 
energy to reduce air pollution. The financing 
of thermal power generation projects were 
to be considered in the context of 
introducing advanced technology, such as 
clean coal technology, and of promoting 
energy conservation. 

The World Bank and JICA provided energy sector 
assistance; World Bank partnered with GEF on 
Renewable Energy; UNDP partnered with GEF on 
energy efficiency; and AusAID partnered with 
UNDP/GEF on renewable energy. 

CSPU 2007–
2008  

ADB promised to focus on promoting the 
development of the PRC’s renewable energy 
resources and improve the efficiency of the 
power supply, with the aim of reducing 
adverse environmental impacts associated 
with inefficient energy production and use, 
and providing affordable electricity to the 
poor. 
 

The World Bank and JBIC promised to emphasize 
renewable energy and environment-oriented energy 
projects. European Union supported policy advice; 
capacity building and the introduction to new 
technologies; feasibility studies; demonstration 
projects; and the rehabilitation of coal-fired plants, 
along with GEF, the Netherlands, and KfW/GTZ, 
which is also promoting hydropower themes in 
Tibet. AFD supported renewable and clean energy 
projects. World Bank Group/GEF and UNDP/GEF 
helped the PRC formulate a renewable energy 
strategic partnership and energy efficiency strategic 
partnership, respectively. DFID partnered with ADB 
on access to energy for the rural poor through the 
Poverty Trust Fund. JBIC supported energy 
conservation (co-generation), coal gasification, coal 
mine methane utilization and other clean coal 
technology projects, and CDM. ILO provided capacity 
building on occupational health and safety in the 
coal mine industry. 

CPS 2008–
2010  

ADB aimed to introduce, demonstrate, and 
promote the adoption of efficient and clean 
means of generating, transmitting, and 
distributing energy to industry and 
households in urban and rural areas. 
 
ADB promised that the work would feature 
new initiatives and innovative financing 
tools to plan, design, and implement 
projects. 

Denmark focused on renewable energy; AFD on 
energy efficiency and environmental protection; 
Germany on natural resource management, 
renewable energy and energy efficiency; the 
Netherlands and Spain on renewable energy; UNDP 
on energy for sustainable human development; and 
the World Bank on energy and mining. 

CPS 2011–
2015  

Interventions include clean energy 
development (renewable, natural gas, and 
clean coal), smart grid development, energy 
efficiency improvement, regional 
cooperation in energy trading, and support 
for green finance and carbon trading. 

No development coordination matrix or relevant 
details are included in this CPS for the energy sector. 

ADB = Asian Development Bank, AFD = Agence Française de Développement (French Development Agency), AusAID = Australian 
Agency for International Development, CDM = Clean Development Mechanism, CPS = country partnership strategy, CSPU = 
country strategy and program update, DFID = Department for International Development of the United Kingdom, GEF = Global 
Environment Facility, ILO = International Labour Organization, JBIC = Japan Bank for International Cooperation, JICA = Japan 
International Cooperation Agency, PRC = People’s Republic of China, UNDP = United Nations Development Programme.  
Source: ADB Independent Evaluation Department. 
 

c. Program Relevance 
 

41. The objectives of the CPS have been relevant to the priorities of the PRC, both in the 11th and 
12th Five-Year Plans. The loans and TA projects approved during the evaluation period were relevant to 



10 Linked Document 9b 
 
the PRC Government and ADB strategic energy sector objectives, and reflect the objectives specified in 
the CPS. The overall energy sector program is rated highly relevant. 
 

d. Loan Relevance  
 
42. The loan projects are rated highly relevant. They are well suited to the PRC’s energy sector aims 
and to ADB’s strategies and priorities.  
 
43. Supply-side energy efficiency. The supply-side energy efficiency loans all fall within the ADB and 
the PRC strategy for reducing the adverse environmental impacts associated with energy production 
and use, and adopting efficient and clean means of distributing energy to industry and households. In 
2006, strong economic growth, higher incomes, and relocation policies for rural herders caused 
increased urbanization that resulted in an increased demand for heating in the Inner Mongolia 
Autonomous Region (IMAR). The demand for heating in IMAR continued to grow, making the approval 
of both phases of the IMAR Environment Improvement Project (Phase I in 2006 and Phase II in 2010) 
particularly pertinent. IMAR municipal and county governments were financially strained in maintaining 
and expanding supply contracts with district heating companies that operated inefficient coal boilers 
with low capacity and efficiency. Phase I aimed to use supply-side energy efficiency to improve the 
environment as well as to ensure that the household heating needs of an expanding urban poor would 
be effectively met. Despite these relevant design goals under Phase I, results were slow in materializing 
due to a delay in project startup because of a lack of management capacity and familiarity with ADB 
procedures.  Lessons were learned, and the design of Phase II addressed the Phase I startup issues, 
while the goal of improved energy efficiency and environment was achieved. 
 
44. The design theme of low-carbon growth path emerged in 2012 supply-side energy efficiency 
projects and carried through to 2014. These projects include Shanxi Energy Efficiency and Environment 
Project, Heilonjiang Energy Efficient District Heating Project, and Low-Carbon District Heating Project in 
Hohhot. Like in IMAR and other PRC regions and provinces, Shanxi Province’s rapid urbanization was 
fueling increased demand for district heating. This drove the design and scope of the Shanxi Energy 
Efficiency and Environment Project. Greater energy efficiency and a cleaner environment remained 
pertinent design objectives, while reduced greenhouse gas (GHG) emissions emerged as a performance 
target focus, including appropriate baseline details to effectively measure results. The same design 
objectives and performance target focus were carried through to the Heilonjiang Energy Efficient 
District Heating Project and the Low-Carbon District Heating Project in Hohhot.  
 
45. Demand-side energy efficiency. GHG emission reductions as a benefit, resulting from energy 
efficiency interventions, first surfaced in ADB demand-side energy efficiency design objectives in 2008 
with the Guangdong Energy Efficiency and Environment Improvement Investment Program. Despite the 
generally understood benefits of reduced emissions and improved efficiency, certain barriers 
discouraged demand-side energy efficiency investments. These barriers included (i) lack of familiarity 
with the latest energy efficient technologies, (ii) difficulties for commercial banks to assess cash flow 
benefits, and (iii) lack of capacity for evaluation and risk assessments for energy conservation 
investments by commercial banks. Also, limited market-based incentive mechanisms to reward 
investors for reducing emissions through energy efficiency also discouraged investors. Hence, the 
Guangdong program was appropriately designed as a financial intermediary lending modality. At the 
time of program approval, Guangdong was the largest and fastest growing economy among all the 
PRC provinces. Improving energy efficiency was thus a high priority for the Guangdong Provincial 
Government to address both energy security and environmental issues. The program was effectively 
designed for scale-up and replication in other high energy consuming provinces.  
 
46. The financial intermediary lending modality was chosen for two additional demand-side energy 
efficiency projects. In 2011, Shandong Province was the second largest province in terms of industrial 
outputs. The design of the Shandong Energy Efficiency and Emission Reduction Project benefited from 
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the lessons learned from the startup of the Guangdong program. Shandong project design was a good 
fit and directly relevant to ongoing and targeted energy intensity reduction goals in the PRC. Also in 
2011, Hebei Province ranked second in energy consumption among all the provinces. Its energy 
intensity reduction targets were seen as challenging unless targeted investments were scaled up in 
Hebei’s energy intensive industrial plants. The financial intermediary lending modality was deemed the 
best instrument to accomplish this.   
 
47. Renewable Energy (including hydropower). At the time of their approval, the two renewable 
energy projects were relevant to the sector’s needs. In 2006, when the MFF for Gansu Heihe Rural 
Hydropower Development Investment Program was approved, the PRC was suffering power shortages, 
with the rural population being disproportionately affected. The Gansu MFF aimed to meet additional 
rural power demand to overcome shortages and to advance policy reforms in clean and renewable 
energy development in Zhangye City of Gansu province.  
 
48. By 2013, power shortage was a distant issue for the PRC, and the government was calling for 
innovative and transformative technology and knowledge solutions for further development of the 
energy sector. Innovation and transformation were key design drivers in ADB’s renewable project for 
Qinghai Delingha Concentrated Solar Thermal Power (L3075).45 Concentrated solar power is a state-of-
the-art renewable energy technology that converts direct normal irradiation into usable heat, 
generating medium to high temperature saturated steam that runs the steam turbine for power 
generation. This demonstration project aims to provide hands-on experience and mitigate some of the 
perceived and real technology risks associated with first-of-its-kind projects. 

49. Clean coal and carbon sequestration and storage. The PRC’s request for innovation and 
transformation in the energy sector extended beyond renewable energy technologies to fossil fuel 
power generation. Integrated gasification combined cycle is a technology that combines coal 
gasification and combined cycle generation. It results in higher thermal efficiency than conventional 
pulverized coal. The Tianjin Integrated Gasification Combined Cycle Power Plant aimed to demonstrate 
the climate change mitigation effect resulting from the deployment of new technology such as IGCC. 
 

e. Technical Assistance Relevance 
 
50. The 31 TA projects are highly relevant to ADB strategies and are in line with the PRC policies, 
priorities, and strategies. The TA projects were designed to produce results that would better inform 
sector development options. All but one project was found to be relevant in 2014. Innovation was a 
clear design driver of renewable energy, and clean coal and market-driven low carbon development TA 
projects.   
 
51. Supply-side energy efficiency. Only one supply-side energy efficiency TA project was designed 
during the study period. Energy Efficiency Improvements in Inner Mongolia Autonomous Region aimed 
to bring ADB into the project cycle at an early stage to contribute to initial district heating subproject 
designs for Inner Mongolia Autonomous Region Environment Improvement Project Phases I and II. 
While early design support of supply-side energy efficiency improvements for district heating is 
important, it appears that project preparatory TA may have been more relevant. 46  Further, 
multicomponent supply-side energy efficiency endeavors of varying district heating systems call for 
flexibility in addressing emerging capacity gaps, as original subprojects may be dropped and new 

                                                        
45  ADB. 2013. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of 

China: Qinghai Delingha Concentrated Solar Thermal Power Project. Manila (Loan 3075). 
46  In addition to selection and design of district heating system projects, the TA project (CDTA 7443) aimed to build the capacity 

of the executing and implementing agencies to successfully administer relevant ADB loan policies such as procurement and 
contracting, safeguards, and consultant recruitment.  This work appears more preparatory in nature and not necessarily linked 
to building capacity solely for energy efficiency subproject selection and processing. 
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subprojects may get included. Hence, capacity development continues to be relevant in the design of 
energy efficiency projects with multiple subprojects. 
 
52. Demand-side energy efficiency. Demand-side energy efficiency projects were well designed, 
and, being aligned with the PRC sector priorities, were critical to further sector development. Most 
projects were not designed to be one-off projects. For example, Promoting Energy-Efficient Products by 
Strengthening the Energy Labeling Scheme was designed with a clear understanding that appropriate 
labeling and standards schemes are pertinent for efficiency improvement. 47 Another example, 
Promoting Resource Conservation and Energy Efficiency, was designed to create an energy 
conservation evaluation system; such a system is critical for success in realizing the full potential of 
conservation.48 TA project designs often addressed binding constraints to further sector development. 
Designs recognized the need to catalyze innovative financing and provide capacity development for 
financial institutions as well as provincial governments.  
 
53. Renewable energy. With the government’s Renewable Energy Law, which became effective in 
2006, there was little need to further develop policy support. Renewable energy TA projects were 
exploratory, focusing on potential renewable energy sources and relevant feasibility studies for wind, 
solar, biomass, geothermal, and hydropower.  Designs were relevant and aimed for findings that cut 
across sectors. TA project findings were anticipated by design to benefit not only the energy sector, but 
also the private sector, as well as agriculture and natural resources.49 
 
54. In later years, renewable energy TA project design focus appropriately shifted to roadmaps and 
planning support to prepare for cutting edge technology. Concentrating Solar Thermal Power 
Development and Renewable Energy Development in Qinghai provide examples of this shift. TA project 
support for planning and best practice knowledge transfer continued through 2013 with Developing 
Smart Grid Technology for Efficient Utilization of Renewable Energy and Strengthening Capacity for 
Implementing the New Energy City Program in Gansu Province. In addition, the latter TA project aimed 
to shift focus from the national grid toward distributed generation solutions, with Strengthening 
Capacity for Promoting Distributed Renewable Energy Utilization in Hebei Province following suit. 
 
55. Clean coal and carbon sequestration and storage. All but one clean coal and carbon 
sequestration and storage TA project was designed to catalyze innovative and possibly transformative 
energy sector power plant technology. Those projects were most relevant to the clean energy needs 
and priorities of the government, as well as consistent with ADB strategies. The 2006 Coal Mine and 
Safety Study, the exception, was relevant at the time of its approval when deaths per million tons of 
coal mined were extremely high. The 2006 TA project was designed to increase coal mine safety and to 
reduce methane release to the atmosphere. Such a project is no longer relevant today because of the 
huge improvement in coal mine safety and the low number of deaths per million tons of coal mined. 
 
56. Emissions trading and market-driven low carbon development. Emissions trading and market-
driven low carbon development TA projects were appropriately designed to move the sector toward 
more market-based pricing schemes and to incentivize investments in upstream hydro, low carbon, and 
renewable energy projects.  The three TA projects that aimed to create emission trading systems—
Design of the National Sulfur Dioxide Emission Trading System, Developing Tianjin Emission Trading 
System, and Advancing Shanghai Carbon Market through Emission Trading Scheme—were all relevant 
at the time of approval as well as now. Market-driven low carbon development would not be possible 

                                                        
47 ADB. 2012. Technical Assistance to the People’s Republic of China: Promoting Energy-Efficient Products by Strengthening the 

Energy Labeling Scheme. Manila (TA 8174). 
48  ADB. 2007. Technical Assistance to the People’s Republic of China: Promoting Resource Conservation and Energy Efficiency. 

Manila (TA 4948). 
49  With the exception of Renewable Energy Development in Qinghai (TA 7643), which resulted in Qinghai Delingha Concentrated 

Solar Thermal Power Project (Loan 3075), no other renewable energy TA project appears to have led to a loan project.  Perhaps 
renewable energy TA projects led to loan projects in other sectors. However, it is not clear from this sector assessment alone, 
what additional loan projects outside of the energy sector resulted from these renewable energy TA undertakings. 
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without effective up-and-running emission trading systems. Later designs of market-driven low carbon 
TA projects have been appropriate and timely to further incentivize low carbon growth and 
development. 
 
57. Three low carbon TA projects were designed to further support the PRC’s financing of low 
carbon growth priorities. With finance seen as a binding constraint to improved energy efficiency and a 
key to low carbon growth, the finance sector’s TA project for Innovative Financing Mechanisms for 
Energy Efficiency and Emission Reduction in Small and Medium-Sized Enterprises was highly relevant. 
Additional finance sector projects—Study on Beijing Green Finance Development Strategy and 
Innovative Models for Climate Change Finance—were also highly relevant in aiming to prepare 
appropriate strategies and policies for further low carbon development. 
 

3. Effectiveness  
 
58. Overall, energy sector loan and TA projects are rated effective. Appendix 5 discusses specific 
technical assistance and loan details. 
 

a. Loan Effectiveness 
 
59. Effectiveness of completed loan projects. The loan projects are assessed highly effective. 
Outcomes for loan projects were achieved and generally exceeded expected results. Further, the loan 
projects were effective in developing significant environmental benefits, reducing pollution and GHG 
emissions. Appendix 6 details actual outcome results for completed loan projects.  
 
60. Effectiveness of ongoing loan projects. The ongoing supply-side energy efficiency loan projects 
appear on track to meet large energy efficiency gains in the district heating subsector through 
replacing and upgrading heat generators and improving insulation on distribution systems. Better air 
quality and reduced GHG emissions are expected, and it is reasonably anticipated that the supply-side 
energy efficiency project will demonstrate that significant expansion of energy efficient district heating 
systems can be introduced without increasing net emissions. 
 
61. Ongoing demand-side energy efficiency loan projects are well poised to create energy savings 
through expanded energy efficiency investments in energy intensive industries. Organizational setup 
and procedures for performance monitoring and verification of energy efficiency projects have been 
developed and are in place and well poised to verify savings. 
 
62. Ongoing renewable energy and clean coal projects—Qinghai Delingha Concentrated Solar 
Thermal Power and Tianjin integrated Gasification Combined Cycle Power Plant—involve cutting-edge 
innovative technology, which requires key equipment to perform well in order to be effective. As both 
are demonstration projects, in addition to new technology, benefits are anticipated from capacity 
development and training in construction, and operation and maintenance. 
 

b. Technical Assistance Effectiveness 
 
63. The TA projects are assessed effective. All energy efficiency activities were successfully 
completed. Completed renewable energy TA projects were also successful in achieving their objectives. 
Most clean coal and carbon capture and sequestration TA projects involve cutting edge innovative 
capacity requirements and policies, and have not yet been completed; however, all activities are likely 
to be completed and will play an important role in developing the relevant innovative knowledge and 
skills. Closed emissions trading and market-driven low carbon development TA projects also had 
successfully completed activities. Appendix 7 details all TA project outcomes and indicators during the 
study period. 
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64. Effectiveness of completed technical assistance projects. Energy efficiency TA projects were 
effective in enhancing the capacity of provincial governments to facilitate conservation, improved 
efficiency, and emission reductions. Reports identified key barriers to energy efficiency improvement 
and emission reduction, such as lack of familiarity with the latest energy efficient technologies, 
difficulties for commercial banks to assess cash flow benefits, and lack of capacity for evaluation and 
risk assessments for energy conservation investments by commercial banks. In addition, limited market-
based incentive mechanisms to reward investors for reducing emissions through energy efficiency also 
discouraged investors.  Solid recommendations were provided to overcome those barriers.   
 
65. Renewable energy TA projects have been effective in identifying the energy resources that have 
good development potential as well as priority projects with innovative aspects. Such projects have 
facilitated the approval of adequate feed-in tariffs for demonstrational projects, and developed 
roadmaps, enabling appropriate policy support to kick-start demonstration projects. Standards for 
integrating wind power into the grid were adopted. The development of wind power prediction 
software was installed and the average prediction error has been reduced. 
 
66. Clean coal and carbon capture utilization and storage TA projects were effective in enhancing 
mining safety and best practice technology use, developing solid roadmaps for CCS demonstration in 
developing countries, and enabling the development of a CCS demonstration add-on to an existing 
IGCC plant. 
 
67. Completed emissions trading and market-driven low carbon development TA projects were 
effective. TA projects effectuated the timely establishment and operations of a national sulfur dioxide 
emissions trading system, strengthened capacity of a fund to effectively promote and support climate 
change related projects, and successfully pilot tested and started up the operations of a city’s emissions 
trading system. ADB emissions trading and market-driven low carbon development TA projects 
contributed to a number of policy and regulatory frameworks. Appendix 8 details the titles and issued 
dates of policy and frameworks resulting from ADB contributions during the study period. 
 
68. Completed finance sector market-driven low carbon development TA projects were found 
effective in addressing major barriers to low carbon finance. They were successful in effectuating 
improved small and medium-sized enterprise (SME) financing for energy efficiency and emission 
reduction (EEER), including a financial scheme to bundle EEER across SMEs. The Beijing pilot carbon 
finance district was established and the China Beijing Environment Exchange was developed into a 
major carbon market in the PRC.  

 
69. Effectiveness of ongoing technical assistance projects. Ongoing energy efficiency TA projects 
have the potential to be effective in identifying public-private partnerships in clean energy and energy 
efficiency and in mobilizing increased financing for energy efficiency investments. Already a 
comprehensive assessment of the current energy efficiency labeling scheme has been completed, even 
though the TA activity is still ongoing. A labeling scheme is crucial to bring about the further 
development of demand-side energy efficiency markets.  
 
70. Renewable energy TA projects that are ongoing appear poised to provide important knowledge 
regarding the financial and technical feasibility of renewable energy in provinces and cities through 
pilot renewable generation plant installation and investment model testing.   
 
71. Ongoing clean coal and carbon capture utilization and storage projects are having a positive 
demonstration effect.  They have the potential to provide valuable knowledge regarding important 
technical and financial characteristics pertaining to innovative clean coal and carbon utilization and 
storage.  Such projects could result in innovative policies, roadmaps, strategies and regional knowledge 
sharing schemes to scale up carbon capture utilization and storage in the PRC and the region.   
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72. Ongoing emissions trading and market-driven low carbon development projects could lead to 
the formulation of appropriate sector reforms and regulations, establishment of an emissions trading 
platform in Shanghai, and adoption of appropriate carbon intensity targets for the 13th Five-Year Plan. 
 

4. Efficiency  
 
73. Overall, energy sector loan and TA projects are rated efficient. 
 

a. Loan Efficiency 
 
74. The loan projects are assessed efficient.  The project completion reports, as validated by IED for 
the closed loan projects, included estimates of good economic internal rates of return with generally no 
material delays. Closed projects were completed on time or even ahead of schedule, as in the case of 
Gansu Tranche 1. At appraisal, all the open loans had estimated economic internal rates of return 
comfortably above the requisite 12% threshold. There were some delays in loan implementation of 
open loan projects; nevertheless, the delays do not appear to have adversely affected the ultimate 
performance of the projects. Appendix 9 details economic returns for all energy sector loans. 
 
75. All the open loan projects include innovative technology or innovative financial intermediary 
undertakings. Because of the innovative nature of all the open loan projects, the time from loan 
approval to effectiveness ranges from 4.6 to 11.8 months.  Yet, only three of the open projects will 
experience closing delays, which average 24 months. Table 4 details the time from approval to 
effectiveness for open loans through December 2014. Projects with extended closing dates are Inner 
Mongolia Autonomous Region Phase 150 and Phase 2,51 and Tianjin Integrated Gasification Combined 
Cycle Power Plant.52  The delays are not expected to adversely affect project results. 
 

Table 4: Time from Approval to Effectiveness and Changes to  
Completion Dates for Open Loans  

(As of 31 December 2014) 

RRP 
Date 

Loan / 
Equity 

Invest No. RRP Title 

Loan Approval 
to Effectiveness 

(months) 

Expected 
Completion Date 
Revision (months) 

2014 3218 Low-Carbon District Heating in Hohhot in 
Inner Mongolia Autonomous Region 

NA 0 

2013 3075 Qinghai Delingha Concentrated Solar 
Thermal Power 

4.6 0 

2012 2898 Heilongjiang Energy Efficient District Heating 7.0 0 
2012 
 

2885 Shanxi Energy Efficiency and Environment 
Improvement 

7.8 0 

2011 2835 Hebei Energy Efficiency Improvement and 
Emission Reduction 

6.2 0 

2011 2773 Guangdong Energy Efficiency and 
Environment Improvement Investment 
Program - Tranche 3 

5.5 0 

2011 2771 Shandong Energy Efficiency and Emission 
Reduction 

8.9 0 

                                                        
50  The main cause of the delay was the lack of management capacity and familiarity with ADB procedures. This was addressed by 

TA7443.  Implementing officers report that the project is now on track to be completed by January 2016. 
51  Delays resulted from a change in scope. Three subprojects were changed, which was the result of a change in the city’s master 

plan. With regard to the 3 subprojects that were removed, the city completed them without ADB funding. Implementing 
officers report that the project is on track for a revised completion date of December 2016. 

52  The loan was originally to close in December 2013. However, due to a Ministry of Finance request to process additional 
financing for the Carbon Capture Utilization and Storage pilot, the loan closing date was extended to October 2014, with the 
grant portion being extended to December 2015 to cover long-term maintenance. The project is expected to close soon, as the 
Carbon Capture Utilization and Storage is expected to be decoupled from the IGCC phase. 
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RRP 
Date 

Loan / 
Equity 

Invest No. RRP Title 

Loan Approval 
to Effectiveness 

(months) 

Expected 
Completion Date 
Revision (months) 

2010 2658 Inner Mongolia Autonomous Region 
Environment Improvement Project (Phase II) 

6.5 +24 

2010 2616 Tianjin Integrated Gasification Combined 
Cycle Power Plant 

6.6 +22 

2006 2260 Inner Mongolia Autonomous Region 
Environment Improvement 

11.8 +24 

    No. = number, RRP = report and recommendation of the President. 
 Source: Asian Development Bank Loan Finance Information System as of November 2014. 
 

b. Technical Assistance Efficiency 
 
76. ADB TA projects are rated efficient. Most TA projects experienced significant delays in their 
completion; yet, these delays did not negatively affect final outcomes. Expected benefits materialized. 
PRC Government stakeholders articulated only positive appreciation for ADB energy sector TA projects, 
acknowledging their innovative nature and potential for constructive transformation changes beyond 
business as usual.53 Table 5 details TA project delays and associated evaluation ratings. 
 

Table 5: Technical Assistance Project Delays in Completion and Evaluation Ratings 

TA No. Name and Thematic Area 
Delay 

(months) Rating 
Energy efficiency 
4948 Promoting Resource Conservation and Energy Efficiency 28.0 Successful 
7202 Utilization of Foreign Capital to Promote Energy Conservation  

and Energy-Efficient Power Generation Scheduling 
16.0 Successful 

7442 Developing a Low-Carbon Economy in Yunnan Province 30.0 Highly successful 
7640 Promoting Energy Conservation in Tianjin 12.0 Successful 
7817 Development of Energy Manager Program for Energy 

Conservation in Shandong 
12.0 Successful 

8174 Promoting Energy-Efficient Products by Strengthening the 
Energy Labeling Scheme 

11.5 NA 

8388 Strengthening Capacity for Low-Carbon Development in 
Ningbo 

9.0 NA 

8431 Energy Efficiency Multi-project Financing Program 18.0 NA 
Renewable energy 
4935 Gansu Rural Clean Energy Development 18.0 Highly successful 
4975 Utilization of Renewable Shallow-Ground Geo-Energy 34.1 Successful 
7006 Development of Biomass Power Generation in Rural Areas 12.0 Successful 
7402 Concentrating Solar Thermal Power Development 21.0 Highly successful 
7643 Renewable Energy Development in Qinghai 8.1 Highly successful 
7721 Developing Smart Grid Technology for Efficient Utilization of 

Renewable Energy 
12.0 Successful 

8246 Strengthening Capacity for Implementing the New Energy City 
Program in Gansu Province 

11.9 NA 

8582 Strengthening Capacity for Promoting Distributed Renewable 
Energy Utilization in Hebei Province 

6.0 NA 

Clean coal and carbon capture and storage 
4849 Coal Mine Safety Study 32.7 Successful 
7186 Capacity Strengthening in Planning and Implementation of 

Integrated Gasification Combined Cycle Plant 
19.9 NA 

                                                        
53  During mission and post mission discussions, government representatives explained that traditional carbon-intensive business 

and related technologies are mature in the PRC; yet, low carbon technologies are new, and their cost and risks are relatively 
high. PRC targets require large capital. Public finance could take a leading role to guide and leverage more financing to meet 
the need for capital in climate change and low carbon, while private funding is also important. 



Sector Assessment: Energy  17 
 

TA No. Name and Thematic Area 
Delay 

(months) Rating 
7328 Recycling Waste Coal for Power Generation 33.0 Successful 
7278 Carbon Dioxide and Storage Demonstration in Developing 

Countries—Analysis of Key Policy Issues and Barriers (REG) 
36.0 Highly successful 

7286 Carbon Dioxide Capture and Storage Demonstration—
Strategic Analysis and Capacity Strengthening 

26.0 Successful 

8001 Study on Carbon Capture and Storage in Natural Gas-Based 
Power Plants 

17.5 NA 

8133 Road Map for Carbon Capture and Storage Demonstration 
and Deployment 

12.0 NA 

Emissions trading and market driven low carbon development 
7191 Design of the National Sulfur Dioxide Emission Trading System 14.0 Highly successful 
7212 China Clean Development Mechanism Fund (CCDMF) Capacity 

Development 
16.0 Highly successful 

7956 Developing Tianjin Emission Trading System 0 Highly successful 
7963 Enhancing the Energy Regulation System for Low-Carbon 

Development 
19.0 NA 

7963  Enhancing the Energy Regulation System for Low-Carbon 
Development (Supplementary) 

19.0 NA 

8178 Advancing Shanghai Carbon Market through Emissions 
Trading Scheme 

10.9 NA 

8563 Strategic Analysis and Recommendations for Achieving the 
2020 Low-Carbon Goal 

0.5 NA 

CCDMF = China Clean Development Mechanism Fund, NA = not applicable, TA = technical assistance. 
a Expected completion was August 2010. It is shown as closed, yet there is no completion report or closing date given. 
Source: Asian Development Bank Loan Finance Information System. 

 
77. Energy efficiency (demand side and supply side). All energy efficiency TA projects experienced 
significant delays in completion ranging from 9 to 30 months. Projects on average were completed a 
little more than 17 months behind schedule. When reasons for delays were given, they included a 
minor change in scope, consultant recruitment, and conversion of the final report to a knowledge 
product.   
 
78. Renewable energy. All renewable energy TA projects experienced significant delays in 
completion ranging from 6 to just over 34 months. Projects on average were completed approximately 
14 months behind schedule. Reasons for delays included an unspecified technical requirement, late 
consultant claims, difficulty in finding a qualified specialist at ADB consulting rates, contract 
negotiation, and extended final report review.  
 
79. Clean coal and carbon capture utilization and storage. All clean coal and carbon capture 
utilization and storage TA project experienced delays in completion. On average, projects were 
completed 25.3 months behind schedule with delays ranging from 12 to 33 months. Reasons for delays 
included scheduling conflicts, additional activities to meet emerging needs, and expanded work scope.  
 
80. Emissions trading and market-driven low carbon development technical assistance projects. On 
average, TA projects under the thematic area of emissions trading and low carbon development 
experienced completion delays of just over 8 months. Completion delays ranged from a few days to 
more than 23 months. The TA project for Developing Tianjin Emission Trading System was completed 
on time. Reasons for project delays included consultant recruitment, scheduling conflicts, changed 
policy framework, and expanded scope.  
 
81. Two of the three finance sector market-driven low carbon TA projects included in this 
assessment have closed, registering an average 13.5-month completion delay. Innovative Financing 
Mechanisms for Energy Efficiency and Emission Reduction in Small and Medium-Sized Enterprises 
experienced a 12-month completion delay. This was attributed to longer than planned consultant 
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recruitment and an expanded scope to conduct additional research on a promotion fund. The Study on 
Beijing Green Finance Development was completed 15 months behind schedule due to longer than 
expected consultant recruitment and contract negotiations. 

82. Despite significant delays in completing energy sector TA projects, all consulting activities were 
successfully accomplished for completed projects, and appear on track to be accomplished for ongoing 
TA projects. Projects were completed within budget and without cost overruns or the hint of any cost 
overruns for ongoing projects. Government voiced no concern or frustration due to TA project delays.  
Hence, TA project performance is assessed efficient. 
 

5. Sustainability 
 
83. Overall, energy sector operations are rated likely sustainable.  
 

a. Loan Sustainability 
 
84. ADB loan operations in the sector are assessed most likely to be sustainable. Completed loan 
projects indicate sufficient financial viability, as exhibited by ex post financial internal rate of return 
(FIRR) analyses. Project facilities have been built according to required standards and specifications, and 
appear to be of sufficient quality to ensure project benefits are sustained. In addition, no safeguard 
compliance issues arose for completed projects that posed any risk for derailing completed project 
sustainability. Also, there does not appear to be any safeguard compliance issues that adversely affect 
the prospect of sustainability for ongoing loan projects. All safeguard categories appear reasonably 
justified at the time of approval. Loan project safeguard details are presented in Appendix 10. 
 
85. Sustainability of closed loan projects. Tranche 1 of the Gansu Heihe Rural Hydropower 
Development Investment Program had a recalculated FIRR of 6.58% with certified emission reduction 
revenues. This is slightly lower than the 6.77% FIRR calculation at appraisal. The slightly lower FIRR is 
attributed to lower than expected tariff revenues. The weighted average cost of capital (WACC) was 
recalculated at 3.89%. If a just and reasonable tariff is in effect, full cost recovery can be assured and 
the financial viability of the plant will continue. Given the current tariff, the FIRR satisfactorily exceeds 
the WACC and indicates the likely sustainability of the plant.54 
 
86. The Gansu Heihe Rural Hydropower Development Investment Program Tranche 2 had a 
recalculated FIRR of 6.9% with certified emission reduction revenues. This compares well with a similar 
method FIRR estimate of 6.6% at appraisal. The WACC was recalculated at 3.03%. The FIRR may be 
slightly overstated because it did not include the cost of resettlement and land acquisition. 
Nonetheless, inclusion of these costs will not likely cause the FIRR to fall below the recalculated WACC. 
Hence, the project appears to be financially viable and therefore most likely sustainable.55 
 
87. The Guangdong Energy Efficiency and Environment Improvement Investment Program Tranche 
1 had a recalculated total project FIRR of 13.1%, with individual subproject FIRRs calculated above 17%.  
The recalculated WACC was 3.5%. With the total project FIRR, as well as the individual subproject FIRRs, 
significantly exceeding the recalculated WACC, project sustainability is assured. Given the updated FIRR 
analysis and revolving fund from repayment proceeds to finance new rounds of subprojects, 
sustainability of subprojects and for this overall project is assessed most likely.56 
 

                                                        
54  IED. 2013. Validation Report: Gansu Heihe Rural Hydropower Development Investment Program—Erlongshan Hydropower 

Project in the People’s Republic of China. Manila: ADB. 
55  IED. 2014. Validation Report: Gansu Heihe Rural Hydropower Development Investment Program—Dagushan Hydropower 

Project in the People’s Republic of China. Manila: ADB. 
56  IED. 2014. Validation Report for the People’s Republic of China: Guangdong Energy Efficiency and Environment Improvement 

Investment Program, Tranche 1. Manila: ADB. 
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88. Tranche 2 of the Guangdong Energy Efficiency Project had a recalculated FIRR of 15.7% at 
completion, while the FIRRs for all subprojects were above 35%. The WACC was recalculated at 6.4%. 
With an operational revolving fund functioning, proceeds from loan repayments of earlier borrowers 
will provide financing for new subprojects. Like Tranche 1, the project is rated most likely sustainable.57 
 
89. Sustainability of ongoing loan projects. All ongoing projects demonstrated financial viability 
with FIRR calculations exceeding WACC calculations at appraisal. Absent project completion, it is not 
possible to recalculate the FIRR and WACC for each ongoing loan project. Yet, some early 
implementation details provide some insight on the likely sustainability of ongoing loan projects.  
 
90. For demand-side management projects, Guangdong Energy Efficiency Project Tranche 3, Hebei 
Energy Efficiency, and Shandong Energy Efficiency each include a revolving fund mechanism like 
Tranches 1 and 2 of the Guangdong Energy Efficiency Project. However, the current financiers, who are 
custodians of the fund, essentially serve as clearing houses rather than as vested financial stakeholders 
needing to ensure financial viability of subprojects and associated due diligence. These tasks generally 
fall to the government of the province or local municipality that the projects aim to benefit. 
Nevertheless, the provinces and municipalities appear to be reliable in meeting these obligations. 
 
91. The financial viability margin is smaller for supply-side energy efficiency projects compared to 
that for demand-side projects. Table 6 details the FIRR and WACC for ongoing projects. The FIRR is 
double the WACC, which is sufficient to demonstrate likely sustainability if revenues continue as 
planned. Currently municipal governments true up costs to supply-side energy providers (district 
heating companies) to accommodate the loss in revenues resulting from the government-set price 
ceilings, essentially subsidies, for poor end-users. As long as the relevant municipalities continue to 
reliably meet this obligation, the subprojects and overall projects will be financially viable. 
 

Table 6: Financial Internal Rate of Returns and Weighted Average Cost of Capital  
of Ongoing Energy Efficiency Loan Projects 

Year Loan Name Type 
FIRR 
(%) 

WACC 
(%) 

2012 2898 Heilongjiang Energy Efficient District Heating Supply 9.5 2.3 
2012 2885 Shanxi Energy Efficiency and Environment 

Improvement 
Supply 8.2 2.5 

2011 2835 Hebei Energy Efficiency Improvement and 
Emission Reduction 

Demand A-22.7 
B-19.9 

6.0 

2011 2773 Guangdong Energy Efficiency and Environment 
Improvement Investment Program - Tranche 3 

Demand NA NA 

2011 2771 Shandong Energy Efficiency and Emission 
Reduction 

Demand 22.9 3.4 

2010 2658 Inner Mongolia Autonomous Region 
Environment Improvement Project (Phase II) 

Supply 7.6 3.6 

2006 2260 Inner Mongolia Autonomous Region 
Environment Improvement 

Supply 7.7 3.9 

A = Component 1, B = Component 2, FIRR = financial internal rate of return, NA = not applicable, WACC = weighted 
average cost of capital. 
Source: Asian Development Bank Independent Evaluation Department. 

 
92. The Qinghai Delingha Concentrated Solar Thermal Power Project had solid financial viability 
results at appraisal, but concentrated solar power is both innovative and expensive to develop. It is 
expected that the utility scale concentrated solar power demonstration plant will receive ad hoc pricing 
sufficient for the individual demonstrative project to be sustainable.  
 

                                                        
57  IED. 2014. Validation Report: Guangdong Energy Efficiency and Environment Improvement Investment Program, Tranche 2 in 

the People’s Republic of China. Manila: ADB. 
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93. Tianjin Integrated Gasification Combined Cycle Power Plant Project had a solid FIRR assessment 
at appraisal. However, IGCC technology is highly expensive, especially when including the pioneering 
development of the associated gasifier in the PRC. Sufficient cost recovery is vital not only to cover 
capital costs, but to ensure there are sufficient funds for operations and maintenance. The IGCC plant is 
currently seeking a large tariff increase, and it is likely that the price increase that will be granted will 
be enough to ensure financial viability over the life of the approved tariff period. 
 

b. Technical Assistance Sustainability 
 

94. ADB TA projects have been supporting institutions in enhancing capacity and knowledge 
through specialized training and advice, and in being more innovative in finding solutions to energy 
sector development constraints. Since PRC has a mature energy sector policy environment, ADB support 
has been characterized by innovation and cutting-edge technologies, with policy or regulatory support 
being limited to demonstration and pilot projects and some contributions to policy and framework 
development. ADB energy sector TA projects have contributed to sustainability.  
 
95. In the energy efficiency thematic area, contributions to sustainability include the development 
of benchmark standards under Promoting Resource Conservation and Energy Efficiency; the creation of 
a risk management instrument and provision of policy briefs to implement the government energy 
strategy under the Utilization of Foreign Capital to Promote Energy Conservation and Energy Efficient 
Power Generation Scheduling; assistance to the Yunnan Province to prioritize its low carbon action plan 
under Developing a Low-Carbon Economy in Yunnan Province; improving project management skills 
under Energy Efficiency Improvements in Inner Mongolia Autonomous Region; building an energy 
conservation platform for industries in Promoting Energy Conservation in Tianjin; training the trainers 
under Development of Energy Manager Program for Energy Conservation in Shandong; and enhancing 
high efficiency appliance testing through improved compliance instructions under Promoting Energy-
Efficient Products by Strengthening the Energy Labeling Scheme. 
 
96. In the renewable energy thematic area, contributions to sustainability include capacity 
strengthening of provincial and local agencies in clean energy planning and management under Gansu 
Rural Clean Energy Development; creation of a roadmap for concentrated solar power under 
Concentrating Solar Thermal Power Development; development of a technical guide under Renewable 
Energy Development in Qinghai; development of a smart grid roadmap under Developing Smart Grid 
Technology for Efficient Utilization of Renewable Energy; dissemination of best practices under 
Strengthening Capacity for Implementing the New Energy City Program in Gansu Province; and capacity 
building to promote public‒private partnerships under Strengthening Capacity for Promoting 
Distributed Renewable Energy Utilization in Hebei Province. 
 
97. Under the clean coal and carbon utilization and storage thematic area, contributions to 
sustainability include suggested reform measures for coal mine safety under the Coal Mine Safety 
Study; recommended enabling policies and legal and regulatory framework under Carbon Dioxide 
Capture and Storage Demonstration—Strategic Analysis and Capacity Strengthening; and the 
development of a carbon capture roadmap and incentive framework, respectively, under the Study on 
Carbon Capture and Storage in Natural Gas-Based Power Plants and the Road Map for Carbon Capture 
and Storage Demonstration and Deployment. 
 
98. Contributions to sustainability under the emissions trading and market-driven low carbon 
development TA projects include capacity building on operations of an emissions tracking58 system 
under the Design of the National Sulfur Dioxide Emission Trading System; a draft governance 
framework under the China Clean Development Mechanism Fund Capacity Development; strategic 

                                                        
58  Valuable outputs important to overall sustainability of an emission trading system and market-driven low carbon development 

include the creation of a viable emission tracking system and an allowance tracking system. 
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policy advice under Developing Tianjin Emission Trading System; policy recommendations for energy 
law amendments under Enhancing the Energy Regulation System for Low Carbon Development; a 
prepared policy brief on benchmarking under Advancing Shanghai Carbon Market through Emission 
Trading Scheme; and formulation of implementation guidelines and a framework under Strategic 
Analysis and Recommendations for Achieving the 2020 Low-Carbon Goal. 
 
99. Overall, ADB TA projects have contributed to the sustainability of ADB project outcomes by 
successfully delivering policy advice on energy sector governing frameworks, regulations and guidelines 
so as to transform the market further toward low carbon development and green growth. In addition, 
ADB capacity building undertakings have successfully enhanced the capacity of relevant sector 
institutions and agencies at both central and local levels through important knowledge transfer and 
sharing of best practices in emissions trading, energy efficiency financing, and cutting-edge renewable 
energy strategies and technology. 
 

6. Development Impacts of Loans 
 
100. Development impacts are rated significant. With regard to closed loan projects, no safeguard 
issues appeared at the time of closing and all relevant land and resettlement matters were adequately 
handled. Projects achieved significant impacts. Under Tranche 1 of the Gansu MFF, IED’s validation 
confirmed that (i) there were no adverse environmental impacts during construction; (ii) sensitive social 
activities, including resettlement and compensation, gender, and minorities, were handled 
appropriately; and (iii) the project contributed significantly to the social development of the 
communities in the project area. Impacts under Gansu Tranche 1 were assessed as substantial.59 IED 
also validated Tranche 2 of the Gansu MFF, concluding that the project’s environmental impact 
objectives were achieved, and that it contributed to regional sustainable socioeconomic development, 
poverty reduction, and community development in project areas. Project impacts were rated highly 
significant.60 
 
101. Under Tranche 1 of the Guangdong Energy Efficiency MFF, it was noted that subprojects had 
no adverse environmental impacts and achieved substantial energy savings and emission reduction. 
New policies and guidelines for energy efficiency financing were developed in Guangdong and other 
provinces, such as Hebei and Shandong. Impact was rated as highly significant.61 Impact for Tranche 2 
was rated by IED as significant. There were no adverse environmental impacts and the project achieved 
substantial energy savings and emission reductions in Guangdong. By reducing the consumption of 
coal, the project reduced the threat that coal emissions pose to public health, freed resources, and 
lowered safety risks associated with coal mining and transport. 62  A discussion of safeguards for 
ongoing projects is in Appendix 10. 
 
102. Overall, ADB assistance to energy sector development in the PRC contributed to the 
achievement of a number of immediate and long-term objectives. ADB’s partnership with central, 
provincial, and municipal agencies, and autonomous regions contributed to (i) enhancing energy 
efficiency through creative financing schemes, including financial intermediary lending mechanisms;  
(ii) improving access to efficient centralized district heating; (iii) pioneering innovative utility scale 
power generation technologies such as integrated gasification combined cycle carbon capture and 
storage, and concentrated solar power; and (iv) improving air quality and reducing GHG emissions 
through cleaner coal district heating, and run-of-the-river hydropower schemes. These projects have 

                                                        
59  IED. 2013. Validation Report: Gansu Heihe Rural Hydropower Development Investment Program—Erlongshan Hydropower 

Project in the People’s Republic of China. Manila: ADB. 
60  IED. 2014. Validation Report: Gansu Heihe Rural Hydropower Development Investment Program—Dagushan Hydropower 

Project in the People’s Republic of China. Manila: ADB. 
61  IED. 2014. Validation Report for the People’s Republic of China: Guangdong Energy Efficiency and Environment Improvement 

Investment Program, Tranche 1. Manila: ADB. 
62  IED. 2014. Validation Report for the People’s Republic of China: Guangdong Energy Efficiency and Environment Improvement 

Investment Program, Tranche 2. Manila: ADB. 
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diminished the previous exacerbated energy intensity, and helped the country in its efforts to achieve 
inclusive economic growth in an environmentally sustainable manner.  
 

E. Other Evaluation Criteria 
 

1. ADB Performance 
 

103. ADB’s performance for closed loan projects is rated satisfactory.  ADB officials visited project 
and subproject sites, providing guidance, giving timely advice, and facilitating technical assistance to 
further support project implementation when needed. Documents for loan disbursement were 
prepared appropriately, and project staff were trained on procurement, contract management, and 
disbursement. 
 

2. Borrower Performance 
 
104. Borrower performance is rated highly satisfactory. Full support by executing agencies was 
provided during implementation. Executing agencies contributed significantly to the success of the 
projects.  Under Tranches 1 and 2 of the MFF Gansu Hydropower Investment Program, the schedule, 
quality, and cost of construction were managed well; and adequate counterpart funds were provided 
on time. Under Tranche 1 of the MFF Guangdong Energy Efficiency Program, the provincial government 
took steps to (i) introduce simplified withdrawal application procedures; (ii) train subborrowers in 
financial management, withdrawal and disbursement, and procurement; and (iii) make subloan 
guarantees and collateral requirements for the subborrower more flexible. Under Tranche 2, the 
borrower and the Guangdong provincial government signed and delivered onlending and trust 
agreements on time. The project’s steering committee undertook its coordination role effectively, thus 
facilitating efficient subproject selection and approval, and shared guidelines for proper 
implementation. 
 
F. Conclusion 
 
105. ADB loan and TA energy sector support to the PRC is highly relevant, effective, efficient, and 
likely sustainable, with potential for significant impacts. ADB provided timely guidance and advice 
when needed, facilitating TA capacity development that was most relevant to the PRC’s needs. 
Executive and implementing agencies took ownership of the projects, thereby contributing 
substantially to project successes. Overall support is rated successful. 
 

1. Key Findings 
  
106. The four main thematic areas that characterize ADB energy sector interventions are solidly 
interrelated. They were (i) energy efficiency, (ii) renewable energy (including hydropower), (iii) clean 
coal and carbon storage, and (iv) emissions trading and market-driven low carbon development.  
Without the first three thematic areas, the fourth would not have been possible.   
 
107. Emissions trading and market-driven low carbon development, when complete with the 
necessary polices and framework in place, is a sure sign of a solidly established and fully developed 
energy sector. The PRC, with the policies and framework limited to one-off demonstrative scenarios, is 
only at the beginning of this fourth theme. More innovation is needed to move this to maturity. 
 
108. It is not clear from the energy sector review alone whether ADB TA projects significantly 
catalyzed or led to the design of non-energy sector follow-up TA or loan projects. This is important as 
emissions trading and market-driven low carbon development require cross-sector support and 
synergies for success. Monitoring of cross-sector effects from low carbon ADB support appears absent. 
 



Sector Assessment: Energy  23 
 

109. Later renewable energy and market-driven low carbon projects seem to recognize the need to 
include other sectors. Late 2012 and 2013 projects aimed for off-grid distributed generation solutions.  
Relevant projects were designed to enhance the capacity of provincial and city governments in 
planning, implementing, and monitoring a comprehensive new city development plan. Designs also 
aimed to build stronger capacity of the provincial government agencies to promote the use of 
distributed renewable energy. 
 
110. The PRC is seeking a more comprehensive approach to market driven low carbon development.  
Off grid solutions and city planning, already supported by ADB, provide opportunities for cross-sector 
inputs.  There is need to provide additional guidance and direction on cross sector planning for and 
effects from low carbon initiatives.   
 
111. Energy efficiency demand-side projects continue to face subsector development challenges. 
Financial intermediaries primarily serve as clearing houses rather than vested financial stakeholders. 
Label testing and standards have had a history of inaccuracy, yet fully effective labeling schemes are 
crucial to achieve the further development of demand-side energy efficiency markets. The PRC’s 
National Institute of Standardization needs dedicated staff and a sufficient budget line item for 
continued gains in energy efficiency appliance labeling standards, monitoring and evaluation, best 
practice implementation, and improved standards development and end-user platforms.   
 
112. ADB lending policies on procurement, contracting, and consulting recruitment have resulted in 
energy project implementation delays for energy efficiency loan projects. Initial knowledge capacity for 
successful implementation was at times less than expected.  Yet, despite this, ADB energy sector 
projects have delivered or have the potential to deliver solid results with significant innovative and 
transformative value.   
 
113. Integrated Gasification Combined Cycle power plant technology is far from mature, with 
enormous cost implications requiring ad hoc rate adjustments to keep plant operations viable and 
sustainable.63 Further piloting of the CCS technology faces challenges in the absence of an adequate 
price on carbon; so pilot and demonstration CCS projects will require public funding support such as 
through ADB grant financing from the CCS Fund. 
 

2. Lessons 
 
114. When ADB support to the PRC energy sector was authentically innovative or potentially 
transformative, client satisfaction was not diminished by extended project processing or 
implementation. The client understood that time extensions facilitated flexibility that best ensured 
optimal results. 
 
115. Client ownership is important to project success, especially when various and changing 
subprojects are involved. 
  

3. Suggestions 
 
116. ADB energy sector support should continue to strengthen its focus on the further 
establishment of emissions trading systems and market-driven low carbon development. To better 
effectuate low carbon initiatives across sectors, cross-sector planning, design, project implementation, 
and monitoring and evaluation are needed. A more comprehensive approach to market-driven low 
carbon development should be formulated. Suggested approaches are discussed further in paras. 117 
and 118. 

                                                        
63  The need for ad hoc rate adjustments reflects the fact that the current tariff setting principles do not capture and reflect the 

full environmental benefits of an IGCC plant; and in any case, being the first IGCC plant, the approach to tariff setting for IGCC 
would still be evolving. 
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117. Support to the PRC in developing and building low carbon zones that include low carbon 
industrial parks and livable communities will best capture cross-sector synergies. Energy efficiency, 
distributed renewable generation, transport, waste water treatment, stakeholder capacity building, and 
knowledge platforms are necessary low carbon inputs that cut across sectors and themes. ADB could 
support this endeavor. 
 
118. Further support to the PRC in developing demand-side energy efficiency markets, through the 
development of additional rotating funds and enhanced label schemes, could scale up gains from past 
interventions and move the energy efficiency labeling process further to the forefront of a demand-side 
management market.  Labeling would provide accuracy and transparency for purchases and 
installations, as well as better monitoring and verification, possibly transforming and catalyzing market-
driven demand-side management. 
 
119. Continued support for PRC demonstrative tests and research on carbon capture use and 
storage is important. CCS is an important technology choice for the PRC given its high coal use. The 
technology is still at an early stage of development, and given its high cost and potential for mitigating 
climate change (a global public good), needs to be supported by ADB and other  development 
partners. Important lessons and insights can be garnered and shared with other countries in the region. 
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APPENDIX 1: ADB MULTISECTOR LOANS WITH ENERGY SUBCOMPONENT, 
2006–2013 
 
 

RRP 
Year 

Loan / 
Equity 
Invest 

Number RRP Title 

ADB Total 
Loan and 

Grant 
Amount 

($ million) 

Total 
Investment 

Cost  
($ million) 

Energy 
Component 

Cost  
($ million) 

Percentage 
of Total 

Investmen
t Plan for 

Energy (%) 
Expected 
Outcome 

2012 
 

2901 Integrated 
Development of 
Key Townships in 
Central Liaoning 

150.00 395.35 21.08 5.3 Improved 
sanitation, 
heating, and 
transportation 
services in key 
townships in 
Central Liaoning 

2011 
 

2760 Gansu Tianshui 
Urban 
Infrastructure 
Development 

100.00 229.60 52.70 22.9 Improved 
heating, 
transport, and 
flood control 
services in 
Tianshui 
municipality 

2011 
 

2759 Xinjiang Altay 
Urban 
Infrastructure 
and Environment 
Improvement 

100.00 168.52 14.4 8.5 Integrated and 
more efficient 
municipal 
services in the 
project counties 
of Altay 

2010 2632 Integrated 
Renewable 
Biomass Energy 
Development 
Sector 

42.94 152.54 119.88 78.5 Improved 
efficiency of rural 
biomass 
renewable 
energy system 
and rural social 
benefits 

2009 
 

2606 Shanxi Small 
Cities and Towns 
Development 
Demonstration 
Sector 

100.00 NA NA NA Improved urban 
infrastructure 
and municipal 
services in about 
seven small cities 
and towns in the 
province 

2009 
 

2574 Hebei Small Cities 
and Towns 
Development 
Demonstration 
Sector 

150.00 NA NA NA Improved urban 
infrastructure 
and municipal 
services in about 
10 small cities 
and towns in 
Hebei Province 

ADB = Asian Development Bank, NA = not applicable, RRP = report and recommendation of the President. 
Source: Asian Development Bank Independent Evaluation Department.
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APPENDIX 2: ADB ENERGY SECTOR TECHNICAL ASSISTANCE PROJECTS, 
2006–2013  
 
 

Table A2.1: ADB Energy Efficiency Technical Assistance Projects, 2006–2013 

Year 
Approved 

TA 
number Type Name TCR 

2007 4948 ADTA Promoting Resource Conservation and Energy Efficiency Yes 
2008 7202 ADTA Utilization of Foreign Capital to Promote Energy Conservation and 

Energy Efficient Power Generation Scheduling 
Yes 

2009 7442 CDTA Developing a Low-Carbon Economy in Yunnan Province Yes 
2009 7443 CDTA Energy Efficiency Improvements in Inner Mongolia Autonomous 

Region 
Yes 

2010 7640 CDTA Promoting Energy Conservation in Tianjin Yes 
2011 7817 CDTA Development of Energy Manager Program for Energy Conservation 

in Shandong 
Yes 

2012 8174 PATA Promoting Energy-Efficient Products by Strengthening the Energy 
Labeling Scheme 

NA 

2013 8388 CDTA Strengthening Capacity for Low-Carbon Development in Ningbo NA 
2013 8431 CDTA Energy Efficiency Multi-project Financing Program NA 
ADTA = advisory technical assistance, CDTA = capacity development technical assistance, NA = not applicable, PATA = 
policy and advisory technical assistance, TA = technical assistance, TCR = technical assistance completion report. 
Source: Asian Development Bank Independent Evaluation Department. 
 

Table A2.2: ADB Renewable Energy Technical Assistance Projects, 2006–2013 

Year 
Approved 

TA 
number Type Name TCR 

2007 4935 ADTA Gansu Rural Clean Energy Development Yes 
2007 4975 ADTA Utilization of Renewable Shallow-Ground Geo-Energy Yes 
2007 7006 ADTA Development of Biomass Power Generation in Rural Areas Yes 
2009 7402 CDTA Concentrating Solar Thermal Power Development Yes 
2010 7643 CDTA Renewable Energy Development in Qinghai Yes 
2010 7721 CDTA Developing Smart Grid Technology for Efficient Utilization of 

Renewable Energy 
Yes 

2012 8246 CDTA Strengthening Capacity for Implementing the New Energy City 
Program in Gansu Province 

NA 

2013 8582 CDTA Strengthening Capacity for Promoting Distributed Renewable 
Energy Utilization in Hebei Province 

NA 

ADTA = advisory technical assistance, CDTA = capacity development technical assistance, TCR = technical assistance completion 
report. 
Source: Asian Development Bank Independent Evaluation Department. 
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Table A2.3: ADB Clean Coal and Clean Coal Utilization and Storage  
Technical Assistance Projects, 2006–2013 

Year 
Approved 

TA 
number Type Name TCR 

2006 4849 ADTA Coal Mine Safety Study Yes 
2008 7146 ADTA Capacity Strengthening in Planning and Implementation of 

Integrated Gasification Combined Cycle Plant 
NA 

2009 7328 PATA Recycling Waste Coal for Power Generation NA 
2009 7278 PATA Carbon Dioxide and Storage Demonstration in Developing 

Countries-Analysis of Key Policy Issues and Barriers (REG) 
Yes 

2009 7286 CDTA Carbon Dioxide Capture and Storage Demonstration-
Strategic Analysis and Capacity Strengthening 

Yes 

2011 8001 CDTA Study on Carbon Capture and Storage in Natural Gas-Based 
Power Plants 

NA 

2012 8133 PATA Road Map for Carbon Capture and Storage Demonstration 
and Deployment 

NA 

ADB = Asian Development Bank, ADTA = advisory technical assistance, CDTA = capacity development technical assistance, NA 
= not applicable, PATA = policy and advisory technical assistance, TA = technical assistance, TCR = technical assistance 
completion report. 
Source: Asian Development Bank Independent Evaluation Department. 

 
Table A2.4: ADB Emissions Trading and Low Carbon Development  

Technical Assistance Projects, 2006–2013 

Year 
Approved 

TA 
number Type Name TCR 

2008 7191 CDTA Design of the National Sulfur Dioxide Emission Trading 
System 

Yes 

2008 7212 ADTA China Clean Development Mechanism Fund Capacity 
Development 

Yes 

2011 7956 CDTA Developing Tianjin Emission Trading System Yes 
2011 7963 PATA Enhancing the Energy Regulation System for Low Carbon 

Development 
NA 

2012 7963 
Supplem
entary 

PATA Enhancing the Energy Regulation System for Low Carbon 
Development 

NA 

2012 8178 PATA Advancing Shanghai Carbon Market through Emissions 
Trading Scheme 

NA 

2013 8563 PATA Strategic Analysis and Recommendations for Achieving the 
2020 Low-Carbon Goal 

NA 

Finance Sector Low Carbon Development TA projects 
2010 7564 PATA Innovative Financing Mechanisms for Energy Efficiency 

and Emission Reduction in Small and Medium Sized 
Enterprise 

Yes 

2010 7589 PATA Study on Beijing Green Finance Development Strategy Yes 
2013 8580 CDTA Innovative Models for Climate Change Finance NA 

ADB = Asian Development Bank, CDTA = capacity development technical assistance, NA = not applicable, PATA = policy and 
advisory technical assistance, TA = technical assistance. 
Source: Asian Development Bank Independent Evaluation Department.
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APPENDIX 3: ADB ENERGY SECTOR PROJECT PREPARATORY TECHNICAL 
ASSISTANCE PROJECTS, 2006–2013 
 
 

Year 
Approved 

TA 
Number Title 

Thematic 
Area Loan Project Approval 

ADB Value Addition 
(Contribution Other Than 

Due Diligence) 
2006 4783 Preparing the Gansu 

Heihe Hydropower 
Development 
Project 

RE (H) L2296, L2408 
Gansu Heihe Rural 
Hydropower MFF 

Updated data on 
subprojects’ feasibility 
(Feasibility study was 
completed by non-ADB 
entity) 

2006 4819 Preparing the 
Energy Conservation 
and Resource 
Management 
Project 

EE (DSM) L2426, L2611, L2773 
Guangdong Energy 
Efficiency and 
Environment 
Improvement MFF 

Assisted in project design, 
feasibility studies, and 
implementation 
arrangements 

2007 4819 
Supple-
ment 

Preparing the 
Energy Conservation 
and Resource 
Management 
Project 

EE (DSM) L2426, 2611, 2773 
Guangdong Energy 
Efficiency and 
Environment 
Improvement MFF 

Assisted in project design, 
feasibility studies, and 
implementation 
arrangements 

2007 4951 Preparing the Inner 
Mongolia 
Autonomous Region 
Environment 
Improvement 
Project (Phase II) 

EE (SS) L2658 
Inner Mongolia 
Autonomous Region 
Environment 
Improvement Project 
(Phase II) 

Screened design institutes. 
Helped design institutes with 
review of subprojects at 
early stage 

2009 7295 Energy Efficiency 
and Emissions 
Reduction Project in 
Shandong Province 

EE (DSM) L2771 
Shandong Energy 
Efficiency and Emissions 
Reduction 

Not clear. Reached 
agreement with Government 
of Shandong province and 
PRC government on 1st 
group of subprojects 

2010 7730 Heilongjiang Energy 
Efficient District 
Heating Project 

EE (SS) L2898 
Heilongjiang Energy 
Efficient District Heating 

No evidence of anything 
other than business as usual 
PPTA activity 

2010 7736 Shanxi Energy 
Efficiency and 
Environment 
Improvement 
Project 

EE (SS) L2885 
Shanxi Energy Efficiency 
and Environment 
Improvement 

No evidence of anything 
other than business as usual 
PPTA activity 

2010 7788 Hebei Energy 
Efficiency 
Improvement and 
Emission Reduction 
Project 

EE (DSM) L2835 
Hebei Energy Efficiency 
Improvement and 
Emission Reduction 

No evidence of anything 
other than business as usual 
PPTA activity 

2012 8093 Qinghai Delinha 
Concentrated Solar 
Thermal Plant 
Project 

RE L3075 
Qinghai Delinha 
Concentrated Solar 
Thermal Power 

No evidence of anything 
other than business as usual 
PPTA activity 

2013 8349 Gansu Jinta 
Concentrated Solar 
Power Project 

RE NA NA 

2013 8383 Chemical Industry 
Energy Efficiency 
and Emission 
Production 

EE (DSM) NA NA 
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Year 
Approved 

TA 
Number Title 

Thematic 
Area Loan Project Approval 

ADB Value Addition 
(Contribution Other Than 

Due Diligence) 
2013 8403  Low-Carbon District 

Heating Project in 
Hohhot in Inner 
Mongolia 
Autonomous Region 

EE (SS) L3218 
Low-Carbon District 
Heating Project in 
Hohhot in Inner 
Mongolia Autonomous 
Region 

No evidence of anything 
other than business as usual 
PPTA activity 

2013 8499 
(R-
PPTA) 

Carbon Capture, 
Utilization and 
Storage Pilot Project 
in Tianjin 

CC NA NA 

ADB = Asian Development Bank, CC = clean coal, DSM = demand side management, EE = energy efficiency, H = households,  
L = loan, MFF = multitranche financing facility, NA = not applicable, PRC = People’s Republic of China, PPTA = project 
preparatory technical assistance, R = regional, RE = renewable energy, SS = supply side, TA = technical assistance. 
Source: ADB Independent Evaluation Department 
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APPENDIX 4: ADB PRE-2006 APPROVED ENERGY SECTOR PROJECTS 
COMPLETED DURING 2006–2013  
 
 

Project 
Number Title Approval Closure 

PCR 
Rating 

PVR 
Rating 

L1901 Shen-Da Power Transmission and Grid 
Rehabilitation 

2001 2006 S S 

L1922 Hebei Zhanghewan Pumped Storage Project 2002 2013 S NA 
L2032 Gansu Clean Energy Development Project 2003 2008 HS HS 
L2112 Liaoning Environment Improvement Project 2004 2011 S NA 
L2146 Coalmine Methane Development Project 2004 2010 HS S 
TA4309 Renewable Energy for Poverty Reduction 2003 2007 HS NA 
TA4389 Waste Coal Utilization Study 2004 2007 S NA 
TA4402 Heating Supply in Urban Poor in Liaoning 

Province 
2004 2006 S NA 

TA4416 Capacity Strengthening of Power Planning 
Process 

2004 2006 HS NA 

TA4511 Energy Development Strategy for the Inner 
Mongolia Autonomous Region 

2004 2008 S NA 

TA4566 Poverty Reduction in Coal Mine Areas in 
Shanxi Province 

2005 2008 S NA 

TA4649 Alternative Energy Supply for Rural Poor in 
Remote Areas 

2005 2008 HS NA 

TA4680 Alternative Livelihood Options to Facilitate 
Coal Sector Restructuring 

2005 2007 S NA 

TA4706 Energy Conservation and Resource 
Management 

2005 NA NA NA 

ADB = Asian Development Bank, HS = highly successful, L = loan, NA = not applicable, PCR = project completion 
report, PVR = project validation report. S = successful, TA = technical assistance. 
Source: ADB Independent Evaluation Department. 
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APPENDIX 5: ASSESSMENT OF RESULTS AND PROJECT SYNERGIES,  
2006–2013 
 
 
1. Outcomes for loan projects were achieved and generally exceeded expected results. For 
instance, the Gansu Heihe Rural Hydropower Development Investment Program Tranche 1 (L2296) 
targets to be achieved by 2012 were already exceeded by 2009. These included a 453% improvement 
instead of the expected 50% improvement in the consumer average interruption duration index; the 
enforcement of a uniform urban-rural power tariff 3 years before expected; and an annual rural power 
consumption of 313 gigawatt-hours (GWh) in 2009, exceeding the 2012 target of 300 GWh. Through 
capacity development, the loan project also advanced policy reforms in the sector, and improved 
corporate governance and management in the implementing agency. 
 
2. Further, the loan projects were effective in developing significant environmental benefits and 
reducing pollution and greenhouse gas emissions. For example, all subprojects were generally 
completed under Tranche 1 and 2 of the Guangdong Energy Efficiency and Environment Improvement 
Investment Program (L2426 and L2611), resulting in reduced coal consumption of approximately 
272,972 tons of coal per year, with an associated reduction of 642,206 tons per year of carbon dioxide, 
7,445 tons per year of sulfur dioxide, 1,655 tons per year of nitrogen oxide, and 8,450 tons per year of 
total suspended particulates. 
 
3. Ongoing supply-side energy efficiency loan projects appear on track in meeting large energy 
efficiency gains from the district heating subsector through replacing and upgrading heat generators 
and improving insulation on distribution systems, e.g., the Inner Mongolia Autonomous Region 
Environment Improvement Phase I (L2260) and Phase II (L2658). The Shanxi Energy Efficiency and 
Environment Improvement project (L2885) demonstrates strong potential to achieve the capture and 
use of coal mine methane, not only to help avoid serious mining accidents, but to provide large 
environmental and climate change mitigation benefits. Better air quality and reduced greenhouse gas 
emissions are expected in five urban areas in Shanxi province.  In addition, it is reasonably anticipated 
that the Heilongjang Energy Efficient District Heating Project (L2898) will demonstrate that significant 
expansion of energy efficient district heating systems to an additional 27 million square meters 
(270,000 households) can be introduced without increasing net emissions. 
 
4. Ongoing demand-side energy efficiency loan projects, namely the Shandong Energy Efficiency 
and Emissions Reduction and Hebei Energy Efficiency Improvement (L2771) and Emission Reduction 
(L2835) projects are well poised to create energy savings through expanded energy efficiency 
investments in the energy intensive industries of Shandong and Hebei provinces. Organizational setup 
and procedures for performance monitoring and verification of energy efficiency projects have been 
developed and are in place and well poised to verify savings for both projects. 
 
5. The ongoing renewable energy project, Qinghai Delingha Concentrated Solar Thermal Power 
(L3075), involves cutting-edge innovative technology, which requires key equipment to perform well in 
order to be effective. As this is a demonstration project, in addition to technology, benefits are 
anticipated from capacity development and training in concentrated solar power construction, and 
operation and maintenance. 
 
6. With regard to technical assistance (TA) projects, all energy efficiency activities were 
successfully completed. Completed renewable energy TA projects were also successful in achieving their 
objectives. Most clean coal and carbon capture and sequestration TA projects involve cutting-edge 
innovative capacity requirements and policies and have not yet been completed; however, all activities 
are likely to be completed and will play an important role in developing the relevant innovative 
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knowledge and skills. Closed emissions trading and low carbon development TA projects also had 
successfully completed activities. 
 
7. The supply-side energy efficiency TA project, Energy Efficiency Improvements in Inner Mongolia 
Autonomous Region (TA 7443), was effective in filling critical capacity gaps in implementing the Inner 
Mongolia Autonomous Region Environment Improvement Project Phase I project (L2260), and in 
avoiding similar delays in Phase II (L2658). The TA provided training in procurement, disbursement, 
project administration, and monitoring and evaluation to government agencies and local heating 
companies, which contributed to improved performance of both loan projects. It also developed 
monitoring procedures in assessing energy efficiency in district heating. 
 
8. Demand-side energy efficiency TA projects were effective in enhancing the capacity of 
provincial governments to facilitate effective conservation, improved efficiency, and emission 
reductions.  Promoting Resource Conservation and Energy Efficiency (TA 4948) enhanced capacity to 
measure and evaluate energy conservation and reduction in energy used per unit of gross domestic 
product. An energy conservation evaluation system was successfully adopted that includes analyses on 
energy consumption baselines, and the adequacy of a metering and monitoring system for 
performance evaluation. The Utilization of Foreign Capital to Promote Energy Conservation and Energy 
Efficient Power Generation Scheduling (TA 7202) was effective in improving the capacity of provincial 
governments for planning, financing, and implementing measures to improve the efficiency of energy 
supply and use. It proposed the way forward to intensify energy efficiency investments, and 
contributed to the development of three ADB loan projects, one each in the energy intensive provinces 
of Guangdong, Shandong and Hebei, to pilot and demonstrate best available technologies in energy 
intensive industries. 
 
9. Developing a Low-Carbon Economy in Yunnan Province (TA 7442) effectuated the development 
of an energy efficiency, emissions reduction strategy, and action plan in Yunnan Province that 
facilitated high quality analyses contrasting low-carbon development in Kunming City with business-as-
usual development. Reports identified key barriers to energy efficiency improvement and emission 
reduction in Kunming and made recommendations to overcome those barriers. Promoting Energy 
Conservation in Tianjin (TA 7640) strengthened capacity among industry sector stakeholders to plan 
and implement energy conservation and emission reduction projects in Tianjin.  An energy conservation 
platform was successfully developed and operating with more than 100 companies from six energy 
intensive industries registered as platform members.  
 
10. Development of Energy Manager Program for Energy Conservation in Shandong enhanced 
Shandong's capacity to develop a sustainable energy manager system for certification and on-the-job 
training. Qualified energy managers are now overseeing energy efficiency measures in selected 
industries in Shandong. At least five energy-intensive industries participated in the pilot energy 
manager training program, and a minimum of 10 energy managers from these industries were 
successfully trained in 2012. 
 
11. Ongoing demand-side energy efficiency TA projects include 2013 approved projects—
Strengthening Capacity for Low-Carbon Development in Ningbo (TA8388), Energy Efficiency Multi-
project Financing Program (TA 8431); and Promoting Energy-Efficient Products by Strengthening the 
Energy Labeling Scheme, approved in 2012 (TA 8174). The 2013 projects have the potential to be 
effective in identifying public-private partnerships in clean energy and energy efficiency and in 
mobilizing increased financing for energy efficiency investments. The 2012 project’s effectiveness has 
begun to show despite the TA project’s ongoing status. The TA provided a comprehensive assessment 
of the current labeling scheme, with a technical and regulatory policy brief proposing a regulatory 
framework to ensure a high level of compliance, and product-specific detailed technical instructions for 
energy efficiency testing. There was also emphasis on strengthening capacity for implementation 
among relevant stakeholders, such as product testing laboratories, institutions for standardization, 
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product manufacturers, and government authorities. Given the observed progress to date, the TA is 
highly likely to effectuate successful results. 
 
12. With regard to renewable energy, the TA project Gansu Clean Energy Development (TA 4935) 
was effective in identifying the energy resources that have good development potential as well as 
priority projects with innovative aspects. The TA project on shallow-ground geothermal energy (TA 
4975) provided a comprehensive assessment of shallow ground geothermal energy development and 
resource distribution in the People's Republic of China, and proposed business models that may 
overcome existing barriers to utilization of shallow-ground geothermal energy. The Development of 
Biomass Power Generation in Rural Areas (TA 7006) was effective in developing a workable provincial 
level development strategy and recommendations, and promoting active dissemination after critically 
analyzing the industry barriers and other issues.  
 
13. Both solar thermal power TA projects effectuated the development of a viable concentrated 
solar power plant. The Concentrating Solar Thermal Power Development (TA 7402) facilitated the 
approval of an adequate feed-in tariff for demonstrational concentrated solar power (CSP) projects, 
and developed a CSP roadmap enabling appropriate policy support to kick-start a CSP demonstration; it 
also produced a technology assessment manual to prescreen potential CSP projects. A one-megawatt 
pilot CSP project in Dahan near Beijing entered operation in July 2011; and a pre-feasibility assessment 
was completed for a second demonstration CSP plant. Renewable Energy Development in Qinghai 
(TA7643) provided technical guidance to improve the engineering design of a 10-megawatt pilot grid-
connected solar photovoltaic power plant, which was successfully completed in December 2011. The 
TA provided a common platform to bring together key stakeholders to assess capacity and 
infrastructure gaps, and identify necessary policy and regulatory support, for sustainable solar 
photovoltaic development in Qinghai. 
 
14. To effectuate renewable development, sufficient grid integration is a necessity. Developing 
Smart Grid Technology for Efficient Utilization of Renewable Energy (TA 7721) improved capacity for 
grid integration of wind power plants in the State Grid Corporation of China.  Standards for integrating 
wind power into the grid were adopted by the State Grid. The development of wind power prediction 
software was installed at the North China Power Grid and the average prediction error has been 
reduced. 
 
15. Ongoing renewable energy TA projects—Strengthening Capacity for Implementing the New 
Energy City Program in Gansu Province (TA 8246) and Strengthening Capacity for Promoting 
Distributed Renewable Energy Utilization in Hebei Province (TA 8582)—could provide important 
knowledge regarding the financial and technical feasibility of renewable energy in provinces and cities 
through pilot renewable generation plant installation and investment model testing.   
 
16. Only one clean coal and carbon capture utilization and storage TA project—the Coal Mine 
Safety Study—was completed during the study period.  The coal mine safety TA was effective in that 
the safety measures and technology recommendations were adopted by the pilot coal mine company.  
The remaining TA projects are ongoing. 
 
17. Ongoing clean coal and carbon capture utilization and storage projects are having a positive 
demonstration effect. They have the potential to provide valuable knowledge regarding important 
technical and financial characteristics pertaining to innovative clean coal and carbon utilization and 
storage. Capacity Strengthening in Planning and Implementation of Integrated Gasification Combined 
Cycle Plant has effectively set the stage for demonstrating IGCC plants in industrial size capacity, which 
could lead to commercial deployment of these plants. Remaining TA projects in this thematic area are 
related to carbon capture utilization and storage. Such projects could result in innovative policies, 
roadmaps, strategies, and regional knowledge sharing schemes to scale up carbon capture utilization 
and storage in the PRC and the region.   
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18. Completed emissions trading and low carbon development TA projects were effective.  Design 
of the National Sulfur Dioxide Emission Trading System (TA 7191) effectuated the timely establishment 
and operations of a national sulfur dioxide emissions trading system. China Clean Development 
Mechanism Fund Capacity Development (TA 7212) strengthened the capacity of the fund to effectively 
promote and support climate change related projects. Developing Tianjin Emission Trading System (TA 
7956) successfully pilot tested and started up the operations of the city’s emissions trading system. 

 
19. Ongoing projects could lead to the formulation of appropriate sector reforms and regulations 
(Enhancing the Energy Regulation System for Low Carbon Development [TA7963]), establishment of an 
emissions trading platform in Shanghai (Advancing Shanghai Carbon Market through Emissions 
Trading Scheme [TA8178]), and adoption of appropriate carbon intensity targets for the 13th Five-Year 
Plan (Strategic Analysis and Recommendations for Achieving the 2020 Low-Carbon Goal [TA 8563]). 
 
20. Finance Sector Low Carbon Development. Two of three finance sector low carbon development 
TA projects have been completed and were found to be effective in addressing major barriers to low 
carbon finance.  The Innovative Financing Mechanism for Energy Efficiency and Emission Reduction in 
Small and Medium-Sized Enterprises (TA 7564) was successful in effectuating improved small and 
medium-sized enterprise financing for energy efficiency and emissions reduction, including a financial 
scheme to bundle and emissions reduction across small and medium-sized enterprises. The Study on 
Beijing Green Finance Development Strategy (TA 7589) was effective in establishing the Beijing pilot 
carbon finance district and developing the China Beijing Environment Exchange into a major carbon 
market in the People's Republic of China. Innovative Models for Climate Change Finance (TA 8580) is 
still under implementation, yet could be effective in moving decision makers to consider innovative 
models for climate change financing. 
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APPENDIX 6: ADB OUTCOME RESULTS FOR COMPLETED LOAN PROJECTS,  
2006–2013 
 
 
Year 
Approved 

Loan 
number Title 

Expected 
Outcome 

Expected Outcome 
Indicators Actual Outcome Indicators 

2006 L2296 Gansu Heihe Rural 
Hydropower 
Development 
Investment 
Program Tranche 
1 

Reliable, 
clean, and 
affordable 
hydropower  
Supplied to 
rural 
consumers in 
Zhangye City 
of Gansu 
Province 

50% improvement in 
rural CAIDI by 2012 
 
Uniform urban-rural 
power tariffs enforced 
by 2012 
 
Increases in rural 
power consumption 
from 226 GWh in 2005 
to more than 300 GWh 
by 2012 

The rural CAIDI in Zhangye 
City reached 2.53 
hours, which had improved 
by 453% from 2006 
through 2009 
 
Uniform urban-rural power 
tariff (for urban and rural 
residences) already 
implemented by 2009 
 
Rural power consumption 
in Zhangye City reached 
313 GWh in 2009 

2008 L2408 Gansu Heihe Rural 
Hydropower 
Development 
Investment 
Program Tranche 
2 

Reliable, 
clean, and 
affordable 
hydropower 
supplied to 
rural 
consumers in 
Zhangye City 
of 
Gansu 
Province 

50% improvement in 
rural CAIDI by 2012 
 
Uniform urban–rural 
power tariffs enforced 
by 2012 
 
Increases in rural 
power consumption 
from 226 GWh in 2005 
to more than 300 GWh 
by 2012 

The rural CAIDI in Zhangye 
City had improved for year 
2009 by 82% 
 
By 2009, a uniform urban–
rural power tariff (for urban 
and rural residences) had 
been implemented in 
Zhangye City 
 
By 2009, rural power 
consumption in Zhangye 
City had reached 313 GWh 

2008 L2426 Guangdong 
Energy Efficiency 
and Environment 
Improvement 
Investment 
Program  
Tranche 1 

Improvement 
in energy 
efficiency in 
industry and 
commercial 
sectors in  
Guangdong 
province 

Energy savings of 
188,455 MWh/y by 
end of tranche 1 
 
Electricity bills for  
subprojects reduced by 
$15.1 million by end 
of tranche 1 
 
Substitution for 
62,190 tce/y coal 
including emission 
reduction of 146,995 
t/y CO2, 631 t/y TSP, 
1,696 t/y SO2, and 377 
t/y of NOx by end of 
tranche 1 

Energy savings reached 
650,899 MWh/y by the end 
of tranche 1 
 
Electricity bills for 
subprojects 
declined by $70.14 million 
by the end of tranche 1   
 
Substitution for coal 
reached 214,797 tce/y by 
the end of tranche 1– 
emissions were 
reduced by 507,701 t/y of 
CO2, 5,858 t/y of SO2, 1,302 
t/y of NOx, and 2,278 t/y of 
TSP 

2009 L2611 Guangdong 
Energy Efficiency 
and Environment 
Improvement 
Investment 
Program Tranche 
2 

Improvement 
in energy 
efficiency in 
industry and 
commercial 
sectors in 
Guangdong 

Energy savings of 
138,058 MWh/y 
achieved by end of 
2012 from 2009 level  
 
Substitution of 45,559 
t/y of coal by 2012 

Energy savings reached 
176,288 MWh/y by the end 
of tranche 2  
 
By 2012 the consumption 
of 58,175 t/y of coal was 
avoided, and the following 
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Year 
Approved 

Loan 
number Title 

Expected 
Outcome 

Expected Outcome 
Indicators Actual Outcome Indicators 

Province  compared to 2009, 
including emission 
reduction of 107,685 
t/y of CO2, 1,243 t/y of 
SO2, 276 t/y of NOx 
and 462 t/y of TSP  

emission reductions 
achieved (compared with 
2009): 137,505 t/y of CO2, 
1,586 t/y of SO2, 352 t/y of 
NOx and 6,172 t/y of TSP 
from 2012 

ADB = Asian Development Bank, CAIDI = Customer Average Interruption Duration Index, CO2 = carbon dioxide, GWh = 
gigawatt-hour, L = loan, MWh/y = megawatt-hour per year, NOx = nitrogen oxide, SO2 = sulfur dioxide, tce/y = ton of coal 
equivalent per year, t/y = ton per year, TSP = total suspended particulates. 
Source: ADB Independent Evaluation Department. 
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APPENDIX 7: ADB OUTCOME RESULTS FOR TECHNICAL ASSISTANCE 
PROJECTS, 2006–2013 
 
 

Table A7.1: ADB Energy Efficiency Technical Assistance Projects, 2006–2013 

Year 
Approved 

TA 
number Type Title Actual Outcome 

Consistent with 
Design Outcome 

2007 4948 ADTA Promoting Resource 
Conservation and 
Energy Efficiency 

Enhanced capacity in measuring 
and evaluating energy 
conservation system 

Yes 

2008 7202 ADTA Utilization of Foreign 
Capital to Promote 
Energy Conservation 
and Energy Efficient 
Power Generation 
Scheduling 

Enhanced institutional capacity 
for planning, financing, and 
implementing measures to 
improve efficiency of energy 
supply and use 

Yes 

2009 7442 CDTA Developing a Low-
Carbon Economy in 
Yunnan Province 

Improved capacity of provincial 
governmental agencies in 
developing a low-carbon 
economy 

Yes 

2009 7443 CDTA Energy Efficiency 
Improvements in Inner 
Mongolia Autonomous 
Region 

Enhanced capacity in planning 
and implementing energy 
efficiency projects 

Yes 

2010 7640 CDTA Promoting Energy 
Conservation in Tianjin 

Stronger capacity to plan and 
implement energy conservation 
and emission reduction projects in 
Tianjin’s industrial sector 

Yes 

2011 7817 CDTA Development of Energy 
Manager Program for 
Energy Conservation in 
Shandong 

Qualified energy managers 
overseeing energy efficiency 
measures in selected industries in 
Shandong 

Yes 

2012 8174 PATA Promoting Energy-
Efficient Products by 
Strengthening the 
Energy Labeling 
Scheme 

Not yet closed Strengthened and 
more reliable  
energy labeling in 
the PRC 

2013 8388 CDTA Strengthening Capacity 
for Low-Carbon 
Development in Ningbo 

Not yet closed Market-based low 
carbon 
development 
action plan 
attractive to the 
private sector is 
developed and 
launched 

2013 8431 CDTA Energy Efficiency Multi-
project Financing 
Program 

Not yet closed Increased financing 
of energy efficiency 
projects by 
Shanghai Pudong 
Development Bank 

ADB = Asian Development Bank, ADTA = advisory technical assistance, CDTA = capacity development technical assistance, PATA 
= policy and advisory technical assistance, PRC = People’s Republic of China, TA = technical assistance.  
Source: Asian Development Bank Independent Evaluation Department. 
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Table A7.2: ADB Renewable Energy Technical Assistance Projects, 2006–2013 

Year 
Approved 

TA 
number Type Title Actual Outcome 

Consistent with Design 
Outcome 

2007 4935 ADTA Gansu Rural Clean 
Energy Development 

Enhanced capacity in 
planning and management 
of clean energy 
development in Gansu 

Yes 

2007 4975 ADTA 
(SSTA) 

Utilization of 
Renewable Shallow-
Ground Geo-Energy 

Assessment of SGGE 
technologies that reduce 
greenhouse gas emissions 

Yes 

2007 7006 ADTA Development of 
Biomass Power 
Generation in Rural 
Areas 

Increased biomass power 
generation in Heilonjiang 
Province 

Yes 

2009 7402 CDTA Concentrating Solar 
Thermal power 
Development 

Lowered capacity barriers 
for concentrated solar 
thermal power 
demonstration 

Yes 

2010 7643 CDTA Renewable Energy 
Development in 
Qinghai 

Lowered capacity barriers 
in planning, design, and 
management of grid 
connected solar 
photovoltaic development 
in Qinghai Province 

Yes 

2010 7721 CDTA Developing Smart Grid 
Technology for 
Efficient Utilization of 
Renewable Energy 

Improved capacity for grid 
integration of wind power 
plants in the State Grid 
Corporation of China 

Yes 

2012 8246 CDTA Strengthening 
Capacity for 
Implementing the 
New Energy City 
Program in Gansu 
Province 

Not yet closed Enhanced capacity of 
provincial and city 
governments in planning, 
implementing, and 
monitoring City New 
Energy Development Plan 

2013 8582 CDTA Strengthening 
Capacity for 
Promoting Distributed 
Renewable Energy 
Utilization in Hebei 
Province 

Not yet closed Stronger capacity of the 
government agencies in 
Hebei Province to promote 
the use of distributed 
renewable energy 

ADB = Asian Development Bank, ADTA = advisory technical assistance, CDTA = capacity development technical assistance, NA = 
not applicable, PATA = policy and advisory technical assistance, SGGE = shallow-ground geo-energy, SSTA = small-scale technical 
assistance, TA = technical assistance. 
Source: Asian Development Bank Independent Evaluation Department. 
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Table A7.3: ADB Clean Coal and Carbon Capture Utilization Storage Technical Assistance Projects, 
2006–2013 

Year 
Approved 

TA 
number Type Title Actual Outcome 

Consistent with Design 
Outcome 

2006 4849 ADTA Coal Mine Safety Study Adoption and 
implementation of 
the coal mine 
safety strategy 

Yes 

2008 7146 ADTA Capacity Strengthening in Planning 
and Implementation of Integrated 
Gasification Combined Cycle Plant 

Not yet closed Enhanced capacity in 
planning and 
implementation of 
IGCC projects 

2009 7328 PATA Recycling Waste Coal for Power 
Generation 

Terminated Recommend a set of 
policy measures to 
increase waste coal use 
in Shanxi Province 

2009 7278 PATA Carbon Dioxide and Storage 
Demonstration in Developing 
Countries-Analysis of Key Policy 
Issues and Barriers (REG) 

Formulate 
recommendations 
to overcome 
global barriers to 
CCS 
demonstration in 
developing 
countries. 

Yes 

2009 7286 CDTA Carbon Dioxide Capture and 
Storage Demonstration-Strategic 
Analysis and Capacity 
Strengthening 

Enhanced capacity 
in planning and 
management of 
CCS 
demonstration 
project 

Yes 

2011 8001 CDTA Study on Carbon Capture and 
Storage in Natural Gas-Based 
Power Plants 

Not yet closed Enhanced capacity of 
Datang Power and key 
stakeholders in 
planning, 
management, and 
implementation of 
natural gas-based CCS 
ready plants. 

2012 8133 PATA Road Map for Carbon Capture and 
Storage Demonstration and 
Deployment 

Not yet closed Assessed techno-
economic feasibility of 
selected early-stage 
demonstration projects 

ADB = Asian Development Bank, ADTA = advisory technical assistance, CCS = carbon capture and storage, CDTA = capacity 
development technical assistance, IGCC = integrated gasification combined-cycle, PATA = policy and advisory technical assistance, 
REG = regional, TA = technical assistance. 
Source: Asian Development Bank Independent Evaluation Department. 
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Table A7.4: ADB Emissions Trading and Low Carbon Development  
Technical Assistance Projects, 2006–2013 

Year 
Approved 

TA No. 
Type Title Actual Outcome 

Consistent with 
Design Outcome 

2008 7191 CDTA Design of the National 
Sulfur Dioxide Emission 
Trading System 

Establishment of a 
national sulfur dioxide 
trading system 

Yes 

2008 7212 ADTA China Clean Development 
Mechanism Fund Capacity 
Development 

Strengthened capacity 
of the CCDMF for 
promoting and 
supporting climate 
change-related 
activities 

Yes 

2011 7956 CDTA Developing Tianjin Emission 
Trading System 

Tianjin Emission 
Trading System is 
successfully pilot 
tested to provide 
useful lessons for the 
establishment of a 
national ETS 

Yes 

2011 7963 PATA Enhancing the Energy 
Regulation System for Low 
Carbon Development 

Not yet closed Enhanced energy 
regulation systems 
and stronger 
institutional capacity 
on energy policy 
research 

2012 7963   PATA Enhancing the Energy 
Regulation System for Low 
Carbon Development 
(Supplementary) 

Not yet closed Supplement 

2012 8178 PATA Advancing Shanghai Carbon 
Market through Emissions 
Trading Scheme 

Not yet closed An established carbon 
trading platform in 
Shanghai 

2013 8563 PATA Strategic Analysis and 
Recommendations for 
Achieving the 2020 Low-
Carbon Goal 

Not yet closed An appropriate 
carbon intensity 
reduction target 
adopted in the 13th 
plan 

ADB = Asian Development Bank, ADTA = advisory technical assistance, CCDMF = China Clean Development Mechanism 
Fund, CDTA = capacity development technical assistance, ETS = emission trading system, PATA = policy and advisory 
technical assistance, TA = technical assistance. 
Source: ADB Independent Evaluation Department.  
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Table A7.5: ADB Finance Sector Low Carbon Development Technical Assistance Projects, 2006–2013 

Year 
Approved 

TA 
number Type Title Actual Outcome 

Consistent with Design 
Outcome 

2010 7564 PATA Innovative Financing 
Mechanisms for Energy 
Efficiency and Emission 
Reduction in Small and 
Medium-Sized Enterprises 

Increased access of SMEs to 
financial support for 
adopting more advanced 
energy efficiency 
technologies 

Yes 

2010 7589 PATA Study on Beijing Green 
Finance Development 
Strategy 

A detailed roadmap for 
development of the carbon 
market in the PRC and 
subsequent proposals to 
key government agencies. 

Yes 

2013 8580 CDTA Innovative Models for 
Climate Change Finance 

Not yet closed Consideration by 
decision makers of 
innovative models for 
climate change 
financing 

ADB = Asian Development Bank, CDTA = capacity development technical assistance, PATA = policy and advisory technical 
assistance, small and medium-sized enterprises = small and medium-sized enterprises, TA = technical assistance. 
Source: ADB Independent Evaluation Department. 
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APPENDIX 8: PEOPLE'S REPUBLIC OF CHINA POLICY AND REGULATORY 
FRAMEWORKS RESULTING FROM ADB PROJECT CONTRIBUTIONS,  
2006–2014 
 
 
1. Regulation of Clean Development Concessional Loan issued by the Ministry of Finance, People's 

Republic of China on 20 December 2010, and updated on 1 May 2014, which regulates the 
rules of Clean Development Concessional Loan.  

         
2. Guidance on Clean Development Concessional Loan issued by China Clean Development 

Mechanism (CDM) Fund in December 2011. 
         
3. Guidance on fact-finding of Clean Development Concessional Loan Projects issued by China 

CDM Fund in December 2012. 
 
4. Guidance on Due Diligence of Clean Development Concessional Loan Project issued by China 

CDM Fund in December 2012.  
        
5. Guidance on Project Evaluation of Clean Development Concessional Loan Project issued by 

China CDM Fund in January 2013.  
 
6. Guidance on Risk Assessment of Clean Development Concessional Loan Project issued by China 

CDM Fund in December 2012.  
 
7. Guidance on the Risk Assessment Criteria of Clean Development Concessional Loan Project 

issued by China CDM Fund in 2014.  
 
8. Guidance on Carbon Budget of Clean Development Concessional Loan Project issued by China 

CDM Fund in January 2013. 
 
9. Guidance on Post-Loan Supervision of Clean Development Concessional Loan Project issued by 

China CDM Fund in January 2013. 
 
10. Guidance on Performance Evaluation of Clean Development Concessional Loan Project issued 

by China CDM Fund in December 2013.  
 
11. Regulation of Liquidity Management of China CDM Fund issued by China CDM Fund in 2011.  
 
12. Regulation of Contract Management of China CDM Fund issued by China CDM Fund in 2013.  
 
13. A series of Contract Templates of China CDM Fund issued by China CDM Fund in 2011.  
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APPENDIX 9: ASSESSMENT OF ECONOMIC RETURNS FOR ENERGY SECTOR 
LOAN PROJECTS, 2006–2013 
 
 
1. All the loans at the time of appraisal had an estimated economic internal rate of return (EIRR) 
comfortably above the threshold of 12%, with one exception. Table A9.1 shows the EIRRs with and 
without estimated environmental benefits, as they were presented in the appraisal documents. In all 
cases except Qinghai Delingha Concentrated Solar Thermal Power (L3075), the estimated return, 
without including environmental benefits, was at least 15%. The Qinqhai solar plant achieved a return 
of 13.3% only by including the environmental benefits. 
 
2. Where environmental benefits were estimated,1 their inclusion has usually had a significant 
impact on the EIRRs of projects. The one exception is the Tianjin Integrated Gasification Combined 
Cycle (IGCC) project (L2616), where the impact is minuscule. In a few cases, the increase in the EIRR is 
dramatic. For example, in Guangdong Energy Efficiency and Environment Investment Program Tranche 
1 (L2426), the result jumps from 23.3% to 36.5% in the appraisal document; 2 in Inner Mongolia 
Autonomous Region Environment Improvement Project Phase II (L2658), the benefits move from 16.7% 
to 27.6%. 
 

Table A9.1: Economic Internal Rates of Return of Energy Sector Loans— 
With and Without Environmental Benefits 

Year 
Loan 

Number Name 
EIRR without 
Environment 

EIRR with 
Environment 

Supply Side Energy Efficiency (District Heating) 
2014 3218 Low Carbon District Heating Project in Hohhot in 

Inner Mongolia Autonomous Region 
18.52% NA 

2012 2898 Heilongjiang Energy Efficient District Heating 17.9% 21.1% 
2012 2885 Shanxi Energy Efficiency and Environment 

Improvement 
15.0% 17.9% 

2010 2658 Inner Mongolia Autonomous Region Environment 
Improvement Project (Phase II) 

16.7% 27.6% 

2006 2260 Inner Mongolia Autonomous Region Environment 
Improvement (Phase I) 

17.6% 21.4% 

Demand Side Energy Efficiency 
2011 2835 Hebei Energy Efficiency Improvement and Emission 

Reduction 
28.5% 32.3% 

2011 2773 Guangdong Energy Efficiency and Environment 
Improvement Investment Program - Tranche 3 

NA NA 

2011 2771 Shandong Energy Efficiency and Emission 
Reduction 

32.7% 38.2% a 

2009 2611 Guangdong Energy Efficiency and Environment 
Improvement Investment Program - Tranche 2 

21.7% 
(PCR 65.5%) 

28.1% 
(PCR 81.9%) 

2008 2426 Guangdong Energy Efficiency and Environment 
Improvement Investment Program - Tranche 1 

23.3% 
(PCR 176.9%) 

36.5% 
(PCR 219.8%) 

Clean Coal 
2010 2616 Tianjin Integrated Gasification Combined Cycle 

Power Plant 
16.3% 16.5% a 

Renewable Energy (including hydro) 
2013 3075 Qinghai Delingha Concentrated Solar Thermal 

Power 
 13.3% 

2008 2408 Gansu Heihe Rural Hydropower Development 19.3%   

                                                        
1 No estimate of EIRR with environmental benefits was made for Gansu Heihe Rural Hydropower Development Investment 

Program Tranche 1 (L2296) and Tranche 2 (L2408). 
2  In the re-evaluated EIRRs, both with and without environmental benefits, were much higher as shown in the table. 
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Year 
Loan 

Number Name 
EIRR without 
Environment 

EIRR with 
Environment 

Investment Program - Tranche 2: Dagushan HPP (XVR 21.2%) 
2006 2296 Gansu Heihe Rural Hydropower Development 

Investment Program - Tranche 1: Erlongshan HPP 
19.6%  

(XVR 24.1%) 
 

EIRR = economic internal rate of return, HPP = hydropower plant, NA = not applicable, PCR = project completion report, 
XVR = extended annual review report validation report. 
a Benefits of carbon dioxide mitigation not included in the EIRR. 
Source: Asian Development Bank Independent Evaluation Department 

 
3. In general, the environmental benefits included are reductions in greenhouse gases in terms of 
carbon dioxide equivalent, and local air pollutants, in particular sulfur dioxide, nitric oxide, and total 
suspended particulates. Physical volumes of reductions for each of these pollutants are given. However, 
in only one case, Inner Mongolia Phase II (L2658), does the appraisal document show the social prices 
used to value the environmental benefit from reducing emissions of these pollutants.   
 
4. It seems likely that there are major differences in these prices from project to project. If one 
assumes the prices given in the case of Inner Mongolia Phase II (L2658) and applies them to the 
claimed emissions reductions in other projects, the total environmental benefits change substantially 
relative to the value in the appraisal document. Table A9.2 shows four examples. In two other district 
heating projects, using Inner Mongolia Phase II (L2658) values would increase the benefit stream by 
19% and 36%. On the other hand, the calculated environmental benefit would fall by 32% in the case 
of the Tianjin IGCC plant (from a very small base) and by 63% in the case of the Qinqhai solar power 
plant. This calculation does not mean that the prices used in Inner Mongolia Phase II (L2658) are right 
and the others are wrong. It is only meant to illustrate how price assumptions seem to differ widely.  
Whether the differences are reasonable or not is impossible to judge, since no information is given 
regarding the prices. 
 

Table A9.2: Illustration of Differences in Pricing of Environmental Benefits 

Loan Number and Name 
Change in Environmental Benefits 
using Social Prices of Loan 2658a 

2898 – Heilongjiang Energy Efficient District Heating +19% 
2885 – Shanxi Energy Efficiency and Environment Improvement +36% 
2616 – Tianjin Integrated Gasification Combined Cycle Power Plant     (32%) b 

3075 – Qinghai Delingha Concentrated Solar Thermal Power   (63%) 
a The social prices specified in the Inner Mongolia Autonomous Region Environment Improvement Project, Phase II (Loan 

2658) are: carbon dioxide—CNY89; sulfur dioxide—CNY1500; nitric oxide—CNY632; total suspended particulates—
CNY275. 

b In this project, carbon dioxide emission reductions are not included in the environmental benefits. 
Source: Asian Development Bank Independent Evaluation Department. 

 
5. An observation that emerges from this review is that demand-side energy efficiency projects 
have notably higher EIRRs than projects in the other thematic areas. When environmental benefits were 
included, the EIRR exceeded 30% in all cases. This higher return is not unexpected, but it usefully re-
emphasizes the potential attraction of projects in this area as a cost-effective approach to mitigating 
emissions. Preliminary information on the progress of the loans suggests that, despite changes in 
subprojects, the loans are likely to have EIRRs not so different from those estimated in the appraisal 
documents. 
 
6. The EIRR in Qinghai Delingha Concentrated Solar Thermal Power (L3075) did not pass the 12% 
threshold without including environmental benefits. Therefore, it is possible that unrealistic high social 
prices were used for calculating those benefits. This is implied by Table A9.2, where applying the social 
prices of Inner Mongolia Phase II (L2658) resulted in a 63% reduction in environmental benefits. Given 
the critical role of environmental benefits for achieving the threshold of viability, the lack of 
transparency regarding price assumptions poses a problem.  
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7. Another project where there are issues regarding the economic analysis and financial analysis is 
the Tianjin IGCC plant (L2616). The plant, operating since November 2012, in 2014 applied for a new 
tariff rate of CNY0.90/kWh. This is substantially higher than the CNY0.75/kWh assumed in the economic 
analysis and the CNY0.56 assumed in the financial analysis. The reasons for requesting such a large 
price increase are obscure. Although the capital cost per kW was slightly higher than had been forecast 
in the RRP, and the efficiency slightly lower, these alone would not explain such a large increase.3  
 
8. There is a huge discrepancy in the values for operations and maintenance given in the financial 
and economic analyses in the Tianjin IGCC plant (L2616) Report and Recommendation of the President. 
The operations and maintenance cost for 2015 (the year full operation was assumed to begin) in the 
financial analysis was CNY32.18 million; in the economic analysis it was CNY249.69 million. At a 
minimum, the financial analysis appears to have been deeply flawed, with its artificially low estimate of 
operating costs. This could have consequences for the perceived sustainability of the project. 
 
9. Qinghai Delingha Concentrated Solar Thermal Power (L3075) and the Tianjin IGCC plant 
(L2616) present a special challenge for economic analysis. Both are pioneering projects introducing a 
complex new technology. As first-of-a-kind projects, their costs are exceptionally high. This makes them 
quite different from the remaining projects in ADB’s energy portfolio, which are based on established 
technologies (though they may involve incremental improvements and the transfer of “best practices”). 
Perhaps it would make sense to set a lower threshold EIRR for “technology demonstration” projects. 

                                                        
3  The net output assumed in both the economic and financial analyses was 1,245 gigawatt hours per year. 
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APPENDIX 10: ADB ENERGY SECTOR SAFEGUARDS FOR APPROVED LOAN 
PROJECTS, 2006–2014 
 
 

RRP 
Date 

Loan / 
Equity 
Invest 

number RRP Title Environment 
Involuntary 

Resettlement Indigenous People 
Energy Efficiency 
2014 3218 Low-Carbon 

District Heating 
in Hohhot in 
Inner Mongolia 
Autonomous 
Region 

Category A – An 
environmental impact 
assessment, including an 
environmental 
management plan is 
required.  
 
A draft project EIA was 
disclosed on 12 May 
2014. It complies with 
ADB policies and 
requirements, including 
ADB’s Safeguard Policy 
Statement (2009), and 
identifies adverse impacts.  
 
During construction, 
potential adverse impacts 
include (i) noise, 
vibration, and dust; (ii) 
solid waste; (iii) 
community disturbance 
and public safety; and  
(iv) occupational health 
and safety.  
 
During operation, 
potential adverse impacts 
would be (i) emission, (ii) 
noise,  
(iii) wastewater from the 
heat source plants, and  
(iv) occupational health 
and safety risks.   
 
The EIA concludes that 
those impacts can be 
mitigated through the 
implementation of the 
environmental 
management plan, which 
specifies mitigation 
measures, monitoring 
requirements, and 
institutional 
responsibilities for 
ensuring proper 
environmental 

Category C – No 
involuntary resettlement 
or indigenous people 
adverse impacts. No 
further action is 
required. 
 
The project does not 
entail permanent land 
acquisition. Installing 
the underground 
heating pipelines will 
temporarily occupy the 
publicly owned land 
(road and sidewalks) for 
a maximum of 6 
months, which will not 
cause involuntary 
resettlement of people.  
The project will not 
entail demolition of any 
structure. The project 
beneficiaries include 
ethnic minorities.  Thus 
the project does not 
have any adverse 
impacts on ethnic 
minorities. 

Category C – No 
involuntary 
resettlement or 
indigenous people 
adverse impacts. No 
further action is 
required. 
 
The project does 
not entail 
permanent land 
acquisition. 
Installing the 
underground 
heating pipelines 
will temporarily 
occupy the publicly 
owned land (road 
and sidewalks) for a 
maximum of 6 
months, which will 
not cause 
involuntary 
resettlement of 
people.  The project 
will not entail 
demolition of any 
structure. The 
project beneficiaries 
include ethnic 
minorities.  Thus the 
project does not 
have any adverse 
impacts on ethnic 
minorities. 
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RRP 
Date 

Loan / 
Equity 
Invest 

number RRP Title Environment 
Involuntary 

Resettlement Indigenous People 
management throughout 
the project’s construction 
and operation.   
 
The Category A 
environment classification 
is appropriate.  There are 
no issues pertaining to 
compliance with ADB’s 
Safeguard Policy 
Statement.  And the EIA 
sufficiently showed that 
relevant adverse impacts 
could be mitigated. 

2012 
 

2898 Heilongjiang 
Energy Efficient 
District Heating 

Category B - An initial 
environmental 
examination, including an 
environmental 
management plan, is 
required.  
 
Potential adverse impacts 
of the project include (i) 
soil erosion during 
construction, (ii) 
inappropriate storage of 
hazardous materials and 
wastes during operation,  
(iii) safety risks to 
community members and 
workers during 
construction and 
operation, and (iv) flue 
gas emissions during 
operation. Specific 
potential adverse impacts 
caused by the demolition 
of small boilers are (i) 
wastes such as equipment 
and building materials, 
and (ii) dust and noise 
from demolition of small 
boiler houses and 
chimneys. 
 
The initial environmental 
examination concludes 
that the potential adverse 
environmental impacts 
can be adequately 
mitigated as outlined in 
the project environmental 
management plan, and 
the project results in 
environmental and 

Category C – No 
involuntary resettlement 
or indigenous people 
adverse impacts. No 
further action is 
required. 
 

Category C – No 
involuntary 
resettlement or 
indigenous people 
adverse impacts. No 
further action is 
required. 
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RRP 
Date 

Loan / 
Equity 
Invest 

number RRP Title Environment 
Involuntary 

Resettlement Indigenous People 
socioeconomic benefits 
that significantly 
outweigh potential 
negative impacts. 
 
The environmental 
management plan 
specifies that 
environmental monitoring 
reports will be submitted 
to ADB twice a year 
during construction and 
annually during 
operation. 
 
Category B environment 
classification is 
appropriate.  There are no 
issues pertaining to 
compliance with ADB’s 
Safeguard Policy 
Statement.  And the IEE 
sufficiently showed that 
relevant adverse impacts 
could be mitigated. 

2012 
 

2885 Shanxi Energy 
Efficiency and 
Environment 
Improvement 

Category B - An initial 
environmental 
examination, including an 
environmental 
management plan, is 
required. 
 
Potential adverse 
environmental impacts 
during construction 
include (i) noise, (ii) soil 
erosion, and (iii) safety 
risks to community 
members and workers—
including fire and 
explosion risks posed by 
working with coal-mine 
methane. 
 
During operation, 
potential adverse impacts 
could be  
(i) inappropriate handling 
of wastes when 
decommissioning small 
boilers; (ii) untreated 
wastewater, solid and 
hazardous wastes; and  
(iii) noise and air pollution 
from boiler stacks and 

Category B – One of the 
proposed subprojects 
includes involuntary 
resettlement impacts 
that are not deemed 
significant. A 
resettlement plan for 
the subproject, which 
includes assessment of 
social impacts, is 
required. 
 
The other subprojects 
entail no land 
acquisition, restriction in 
land use, or structure 
demolition, as they will 
be implemented on 
government land or 
existing premises. 
 
The coal mine methane 
subproject will 
permanently acquire 
about 1.75 hectares, of 
which 1 hectare is 
cultivated land and will 
affect 17 people from 
four households.  Of the 
remaining land, about 

Category C – No 
involuntary 
resettlement or 
indigenous people 
adverse impacts. No 
further action is 
required. 
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RRP 
Date 

Loan / 
Equity 
Invest 

number RRP Title Environment 
Involuntary 

Resettlement Indigenous People 
from coal handling, gas 
emission and safety risks. 
 
The initial environmental 
examination concludes 
that the potential adverse 
environmental impacts 
can be adequately 
mitigated as outlined in 
the project environmental 
management plan, and 
the project results in 
environmental and 
socioeconomic benefits 
that significantly 
outweigh potential 
negative impacts. 
 
The environmental 
management plan 
specifies that 
environmental monitoring 
reports will be submitted 
to ADB twice a year 
during construction and 
annually during 
operation. 
 
Category B environment 
classification is 
appropriate.  There are no 
issues pertaining to 
compliance with ADB’s 
Safeguard Policy 
Statement. And the IEE 
sufficiently showed that 
relevant adverse impacts 
could be mitigated.  

half a hectare is 
wasteland and the 
remaining is forestry 
land and will not affect 
any people. 
 
ADB safeguard policy 
guidelines ensures that 
(i) all land and rights of 
way, and counterpart 
funds are provided in a 
timely manner; (ii) the 
resettlement plan is 
implemented in 
accordance with its 
terms and that 
compensation and 
entitlements for affected 
people are carried out 
promptly and efficiently 
in accordance with the 
government’s applicable 
laws and ADB Safeguard 
Policy Statement; and  
(iii) implementation of 
the land acquisition is 
monitored, evaluated, 
and reported to ADB. 

2011 
 

2835 Hebei Energy 
Efficiency 
Improvement 
and Emission 
Reduction 

FI (treated as B). 
 
The selection criteria 
explicitly exclude 
subprojects that (i) are 
considered environmental 
safeguard category A,  
(ii) entail any land 
acquisition or demolition 
of dwellings, and (iii) have 
adverse impacts on 
indigenous peoples.   
 
Due diligence on 
subproject host facilities 
has been undertaken and 
no outstanding 

FI (treated as C) 
 
The selection criteria 
explicitly exclude 
subprojects that (i) are 
considered 
environmental 
safeguard category A, 
(ii) entail any land 
acquisition or 
demolition of dwellings, 
and (iii) have adverse 
impacts on indigenous 
peoples.   

FI (treated as C) 
 
The selection 
criteria explicitly 
exclude subprojects 
that  
(i) are considered 
environmental 
safeguard category 
A, (ii) entail any 
land acquisition or 
demolition of 
dwellings, and 
(iii) have adverse 
impacts on 
indigenous peoples.   
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RRP 
Date 

Loan / 
Equity 
Invest 

number RRP Title Environment 
Involuntary 

Resettlement Indigenous People 
compliance issues were 
found.   
 
Initial environmental 
examination reports were 
prepared for the first 
batch of subprojects 
categorized as 
environment category B.  
The implementation of 
the environmental 
management plan will be 
monitored by the PMO 
and annual reports will be 
submitted to ADB. 

2011 2773 Guangdong 
Energy Efficiency 
and 
Environment 
Improvement 
Investment 
Program - 
Tranche 3 

FI  FI  FI 

2011 
 

2771 Shandong 
Energy Efficiency 
and Emission 
Reduction 

FI (treated as B) 
 
The selection criteria 
explicitly exclude 
subprojects that (i) are 
considered environmental 
safeguard category A, (ii) 
entail any land acquisition 
or demolition of 
dwellings, and (iii) have 
adverse impacts on 
indigenous peoples. 
 
Initial environmental 
examination reports were 
prepared for the first 
batch of subprojects 
categorized as 
environment category B.  
The implementation of 
the environmental 
management plan has 
been monitored by the 
PMO and annual reports 
will be submitted to ADB. 

FI (treated as C) 
 
The selection criteria 
explicitly exclude 
subprojects that (i) are 
considered 
environmental 
safeguard category A, 
(ii) entail any land 
acquisition or 
demolition of dwellings, 
and (iii) have adverse 
impacts on indigenous 
peoples. 

FI (treated as C) 
 
The selection 
criteria explicitly 
exclude subprojects 
that  
(i) are considered 
environmental 
safeguard category 
A, (ii) entail any 
land acquisition or 
demolition of 
dwellings, and  
(iii) have adverse 
impacts on 
indigenous peoples. 

2010 
 

2658 Inner Mongolia 
Autonomous 
Region 
Environment 
Improvement 
Project (Phase II) 

Category B - An initial 
environmental 
examination, including an 
environmental 
management plan, is 
required. 
 

Category B – One of the 
proposed subprojects 
includes involuntary 
resettlement impacts 
that are not deemed 
significant. A 
resettlement plan for 

Category C – No 
involuntary 
resettlement or 
indigenous people 
adverse impacts. No 
further action is 
required. 
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RRP 
Date 

Loan / 
Equity 
Invest 

number RRP Title Environment 
Involuntary 

Resettlement Indigenous People 
Potential adverse 
environmental impacts 
include (i) noise, (ii) soil 
erosion during 
construction,  
(iii) inappropriate storage 
of hazardous materials 
and wastes during 
operation, and (iv) 
increased gas emissions 
during operations. 
 
The summary initial 
environmental 
examination concluded 
that the potential adverse 
environmental impacts 
can be adequately 
mitigated by funding 
appropriate mitigation 
measures. 

the subproject, which 
includes assessment of 
social impacts, is 
required. 
 
The other subprojects 
entail no land 
acquisition, restriction in 
land use, or structure 
demolition, as they will 
be implemented on 
government-reserved 
land or existing 
premises. 
 
The Zhalaite subproject 
is expected to 
permanently acquire  
(i) 1.1 hectares of 
government-owned land 
currently used by two 
private entities, and (ii) 
1,720 m2 of office and 
factory buildings owned 
by private entities. 
 
A short resettlement 
plan has been prepared 
for the Zhalaite 
subproject. 
 
The resettlement 
objective is to achieve 
equal or better income 
and living standards in 
line with ADB’s 
Involuntary 
Resettlement Policy 
(1995). Consultations 
with the two entities 
affected revealed that 
they prefer cash 
compensation for losing 
land-use rights and 
structures. The 
estimated cost of land 
acquisition and leasing 
is CNY3.54 million for 
Zhalaite DHS, including 
compensation for land-
use rights, 
nonresidential buildings, 
other assets, moving 
allowances, 
administration and 
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RRP 
Date 

Loan / 
Equity 
Invest 

number RRP Title Environment 
Involuntary 

Resettlement Indigenous People 
internal monitoring, and 
contingencies. 

2009 2611 Guangdong 
Energy Efficiency 
and 
Environment 
Improvement 
Investment 
Program - 
Tranche 2 

FI (treated as C). 
 
Actual – no adverse 
environmental impacts. 

FI (treated as C). FI (treated as C). 

2008 2426 Guangdong 
Energy Efficiency 
and 
Environment 
Improvement 
Investment 
Program - 
Tranche 1 

FI (treated as C). 
 
Actual – no adverse 
environmental impacts. 

FI (treated as C). FI (treated as C). 

2006 2260 Inner Mongolia 
Autonomous 
Region 
Environment 
Improvement 
 

Category B – An initial 
environmental 
examination, including an 
environmental 
management plan, is 
required. 
 
Potential adverse impacts 
assessed during project 
preparation are 
temporary and localized 
during construction. The 
project implementing 
agencies will implement 
prudent construction 
management practices to 
minimize any construction 
impacts and will be 
responsible for 
environmental 
management during 
project operation. The 
ADB review missions and 
the project 
implementation 
consultants will monitor 
and ensure 
implementation of 
mitigating measures to 
minimize impacts during 
construction. 

No involuntary 
resettlement impacts 
stated in the RRP – 
though RRP (p. 18, para. 
56) provides permanent 
land acquisition for the 
project includes 10.2 
hectares for gas 
transportation 
subcomponents, 33.36 
hectares for central 
heating subcomponents, 
and 7.69 hectares for 
wastewater treatment 
subcomponents.  The 
other subcomponents 
will result in a 
temporary disturbance 
to roads, and thus 
require compensation 
payments to 
government agencies 
for necessary 
arrangements and 
support during project 
implementation. A total 
of 133 farmers will be 
affected by permanent 
land acquisition (20 by 
gas subcomponents, 
102 by central heating 
subcomponents, and 11 
by wastewater 
treatment 
subcomponents). An 
additional 175 people 
are estimated to be 

No adverse impacts 
stated in the RRP – 
though the RRP  
(p. 17, para. 52) 
provides that “An 
impact assessment 
for ethnic minorities 
in the project area 
was conducted in 
accordance with 
ADB’s policy on 
indigenous peoples.  
The assessment 
indicates that most 
of the affected 
minorities are 
Mongolian.”  
Adverse impacts, if 
any are not 
discussed. 
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RRP 
Date 

Loan / 
Equity 
Invest 

number RRP Title Environment 
Involuntary 

Resettlement Indigenous People 
affected by temporary 
land occupation for an 
average of 90 days 
during project 
implementation. A social 
economic survey of all 
affected households was 
conducted in September 
2005. The impacts are 
minor and all those 
affected will receive 
cash compensation. 
 
To mitigate the impacts, 
compensation standards 
and a rehabilitation plan 
are proposed in the 
resettlement plan. 

Renewable Energy 
2013 
 

3075 Qinghai 
Delingha 
Concentrated 
Solar Thermal 
Power 

Category B – An initial 
environmental 
examination, including an 
environmental 
management plan, is 
required. 
 
Potential adverse 
environmental impacts 
include (i) soil erosion, 
noise, fugitive dust, solid 
waste, and safety risks 
during construction; and  
(ii) noise, solid waste and 
wastewater, and leakage 
of synthetic oil heat 
transfer fluid during 
operation.   
 
The initial environmental 
examination concluded 
that the potential adverse 
environmental impacts 
can be adequately 
mitigated as outlined in 
the project environmental 
management plan, and 
the project results in 
environmental and 
socioeconomic benefits 
that significantly 
outweigh potential 
negative impacts. 
 
The environmental 
management plan 

Category B – the 
proposed project 
includes involuntary 
resettlement impacts 
that are not deemed 
significant, yet likely to 
have limited impacts on 
indigenous peoples. A 
resettlement plan and 
an indigenous peoples’ 
plan, both of which 
include assessment of 
social impacts, are 
required. 
 
The project will 
permanently acquire 
246 hectares of jointly 
contracted grassland 
with a 50-year land 
usage right since 1985, 
which belongs to 153 
people from 31 
Mongolian ethnicity 
households.  The land to 
be acquired is semiarid 
unused land, which is 
0.7% of the total 
grazing area owned by 
the affected households 
and will not cause loss 
of income and fixed 
assets, and physical 
displacement. All 
affected households are 
entitled to cash 

Category B – the 
proposed project 
includes involuntary 
resettlement 
impacts that are not 
deemed significant, 
yet likely to have 
limited impacts on 
indigenous peoples. 
A resettlement plan 
and an indigenous 
peoples’ plan, both 
of which include 
assessment of social 
impacts, are 
required. 
 
The project will 
permanently 
acquire 246 
hectares of jointly 
contracted 
grassland with a 50-
year land usage 
right since 1985, 
which belongs to 
153 people from 31 
Mongolian ethnicity 
households.  The 
land to be acquired 
is semiarid unused 
land, which is 0.7% 
of the total grazing 
area owned by the 
affected households 
and will not cause 



54 Linked Document 9b: Appendix 10 
 

 

RRP 
Date 

Loan / 
Equity 
Invest 

number RRP Title Environment 
Involuntary 

Resettlement Indigenous People 
specifies that 
environmental monitoring 
reports will be submitted 
to ADB twice a year 
during construction and 
annually during 
operation. 
 
Category B environment 
classification is 
appropriate. There are no 
issues pertaining to 
compliance with ADB’s 
Safeguard Policy 
Statement.  And the IEE 
sufficiently showed that 
relevant adverse impacts 
could be mitigated. 

compensation for loss of 
land, and in-kind 
assistance such as 
employment 
opportunities during the 
construction and 
operation of the project, 
portable solar 
photovoltaic sets and 
high insulation yurts, 
and livelihood skills 
development training. 
 
Category B resettlement 
classification is 
appropriate.  There are 
no issues pertaining to 
compliance with ADB’s 
Safeguard Policy 
Statement.  An ADB 
approved resettlement 
plan is expected to 
mitigate any adverse 
land acquisition and 
resettlement impacts. 

loss of income and 
fixed assets, and 
physical 
displacement. All 
affected households 
are entitled to cash 
compensation for 
loss of land, and in-
kind assistance such 
as employment 
opportunities 
during the 
construction and 
operation of the 
project, portable 
solar photovoltaic 
sets and high 
insulation yurts, and 
livelihood skills 
development 
training. 
 
Category B 
indigenous peoples 
classification is 
appropriate.  There 
are no issues 
pertaining to 
compliance with 
ADB’s Safeguard 
Policy Statement. 
An ADB approved 
indigenous peoples’ 
plan is expected to 
mitigate any 
adverse indigenous 
peoples’ impacts. 

2008 
 

2408 Gansu Heihe 
Rural 
Hydropower 
Development 
Investment 
Program - 
Tranche 2: 
Dagushan 
Hydropower 
Project   

Category A – an 
environmental impact 
assessment, including an 
environmental 
management plan is 
required.  
 
Potential adverse 
environmental impacts 
included (i) soil erosion,  
(ii) impact on flora and 
fauna, and (iii) quality of 
surface water. 
 
Ex ante measures were 
developed to mitigate the 
adverse impacts. 
 

Category B – land 
acquisition expected to 
be similar to tranche 1. 
 
Results – land 
acquisition and 
resettlement were well 
implemented (PCR 
2011). 

Category B – the 
land acquisition 
affected 81 Tibetan 
households. 
 
Affected indigenous 
peoples were built a 
new camp. 
 
Results – indigenous 
people not 
adversely affected 
(PCR 2011). 
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RRP 
Date 

Loan / 
Equity 
Invest 

number RRP Title Environment 
Involuntary 

Resettlement Indigenous People 
Results – adverse 
environmental impacts 
during construction were 
either eliminated or 
mitigated, and 
environmental impact 
objectives were achieved 
(PVR 2014). 

2006 2296 Gansu Heihe 
Rural 
Hydropower 
Development 
Investment 
Program - 
Tranche 1: 
Erlongshan 
Hydropower 
Project  

Category A – an 
environmental impact 
assessment, including an 
environmental 
management plan is 
required.  
 
Potential adverse 
environmental impacts 
included (i) soil erosion,  
(ii) impact on flora and 
fauna, (iii) protection of 
the Qilianshan National 
Natural Reserve, and (iv) 
quality of surface water. 
 
Ex ante measures were 
developed to mitigate the 
adverse impacts. 
 
Results – adverse 
environmental impacts 
during construction were 
either eliminated or 
mitigated (PVR 2013). 
 

Category B – a total of 
2.9 hectares of 
nonirrigated grassland 
was permanently 
acquired, which affected 
two households or 12 
people. A total of 4.73 
hectares of nonirrigated 
grassland has also been 
temporarily occupied for 
a maximum of 3 years, 
which affected  
7 households or 42 
people.  
 
A resettlement plan was 
prepared.   
 
Ex ante payment to the 
affected people was 
completed in December 
2005. The resettlement 
cost was CNY76,264, 
which was paid directly 
to the affected people in 
cash.  No complaint was 
received from the 
affected people. 
 
Results – land 
acquisition and 
resettlement were 
handled appropriately 
(PVR 2013). 

Results – land 
acquisition and 
resettlement were 
handled 
appropriately (PVR 
2013). 

Clean Coal and Carbon Capture Utilization and Storage 
2010 
 

2616 Tianjin 
Integrated 
Gasification 
Combined Cycle 
Power Plant 

Category A – an 
environmental impact 
assessment, including an 
environmental 
management plan is 
required.  
 
Potential adverse impacts 
are mainly limited to 
construction and include  
(i) dust emissions, (ii) soil 
erosion, (iii) accidental 

Category C – No 
involuntary resettlement 
or indigenous people 
adverse impacts. No 
further action is 
required. 
 
The project acquired 20 
hectares of newly 
reclaimed land in an 
existing industrial park. 

Category C – No 
involuntary 
resettlement or 
indigenous people 
adverse impacts. No 
further action is 
required. 
 
The project acquired 
20 hectares of 
newly reclaimed 
land in an existing 
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RRP 
Date 

Loan / 
Equity 
Invest 

number RRP Title Environment 
Involuntary 

Resettlement Indigenous People 
spillage, (iv) noise 
impacts, and (v) waste 
generation. 
 
Five environmental 
management plans have 
been submitted since 
project approval, in 
October 2009, May 2012, 
November 2012, 
November 2013, and 
February 2015 (covering 
the period through 
November 2014).   
 
Adverse environmental 
impacts are being 
effectively mitigated or 
have been eliminated 
with the exception of 
noise—as of November 
2014, further noise 
mitigation was deemed 
necessary. 

industrial park. 

ADB = Asian Development Bank, DHS = district heating supply, EIA = environmental impact assessment, FI = financial 
intermediation, IEE = initial environmental examination, PCR = project completion report, PMO = project management office, 
PVR = project completion report validation report, RRP = report and recommendation of the President. 
Source: ADB Independent Evaluation Department. 


