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1. Country and Sector Background 
 
A. Country Context 
 
1. China has achieved economic growth in recent decades although many imbalances 
remain. In the past decade, GDP grew by 9.9 percent per annum with broadly effective 
macroeconomic management. Inflation has been kept broadly under control. While China’s real 
economy was affected by the global financial crisis through its trade and FDI, a forceful fiscal 
and monetary stimulus kept China’s growth rate at a high level. Per capita income rose rapidly in 
urban and rural areas, and dozens of millions of people were lifted out of poverty. At the same 
time, approximately 200 million people still live below the World Bank poverty line (US$1.25 
per person per day), giving China the second-largest poor population (after India). In addition, 
some economic and social imbalances have emerged and are growing, in particular: 
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• widening disparities in regional development and incomes, between urban and rural areas 
and between coastal and inland provinces; and 

• growing environmental issues, in particular increased GHG emissions making China the 
largest global carbon emitter, as well as one of the countries most vulnerable to the 
adverse impacts of climate change. 

 
2. Addressing climate change – both mitigation and adaptation – will be of growing 
importance to China. On the mitigation side, China’s rapidly growing coal-dependent economy 
has made it the world’s largest emitter of CO2 (although per capita emissions remain a fraction 
of the average developed country level). Projections under business-as-usual conditions show 
continually growing emissions. On the adaptation side, with its long coastline and vast expanses 
of arid and semi-arid land, China is vulnerable to the adverse impacts of climate change, which 
could intensify water shortages in northern China, increase the incidence of extreme temperature 
events and consequent flooding and droughts, and reduce the yields of major crops. 

3. A number of factors specific to China impede its response to climate change. The 
primary factor will be the effect of continued rapid economic growth.  Economic development, if 
it continues to be fueled by a fossil-fuel based economy, will be a strong driver for growing CO2 

emissions. Increasing energy demand also raises energy security concerns as the share of China’s 
imports in energy supply continues to rise.  These concerns strengthen China’s resolve to make 
use of domestic energy options, which are currently dominated by high-carbon coal, even as it 
pursues other renewable and nuclear options. While China has been purposely pursuing a full 
range of technologies, the majority of its existing energy infrastructure – generation, 
transmission and use – is coal-dominated, and its overall energy use is much higher, per unit of 
GDP, than other middle and high income countries.  In general, China has yet to meet the 
technological standards of OECD countries.  In addition, the country’s large size and overall 
diversity make it vulnerable to a wide variety of climate change threats, as noted above.  
Formulating mitigation and adaptation strategies is complex, interlinked, and dependent on both 
technological and policy innovation. 
 
B. Sectoral and Institutional Context 
 
4. The Government of China (GOC) has taken numerous steps to address climate 
change.  In November 2009, the State Council announced that by 2020, China would cut CO2 
emissions intensity per unit of GDP by 40 to 45 percent compared to 2005 levels. Numerous 
efforts were made during the 11th Five-Year Plan with the release of the “China’s National 
Climate Change Program” (June 2007), and the passing of the “Actively Facing Climate Change 
Act” by the National People’s Congress (August 2009).  On the adaptation side, the National 
Climate Change Program outlines a number of strategies, including improving agricultural 
infrastructures; breeding stress-resistant animal and crop varieties; addressing land degradation; 
strengthening protection of forests and other natural ecosystems; enhancing water resources and 
management; and improving capability in monitoring and early warning systems for coastal 
zones. 

5. The GOC continually stresses the role of advanced technologies for both mitigation 
and adaptation to meet its goals in a timely fashion and at a minimum cost that does not 
threaten economic development and poverty alleviation.  Making the most relevant and advanced 
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technologies available for widespread deployment will involve both transfer of best available 
global technologies to China (when not already available domestically) and enhancement of 
China’s own science, technology, innovation capacity and diffusion.  Given China’s vast size, its 
rapid economic growth, its large, growing GHG emissions, and diverse massive vulnerability to 
climate change, the climate technology needs of China are immense. 

6. Over the last few years, the GOC has issued several plans which have significant 
implications for the development of climate change technologies. The most prominent are: 

(a) The Medium and Long-Term Development Plan for Renewable Energy; 
(b) The 12th Five Year Plan (2011-2015) with a focus on the development of seven 

strategic emerging industries (SEIs); and 
(c) The Medium to Long Term Plan for the Development of Science and Technology. 

 
(a) The Medium and Long-Term Development Plan for Renewable Energy 

7. China’s comprehensive policy begins with ambitious targets for clean energy deployment. 
In 2007, the National Development and Reform Commission (NDRC) created a “Medium and 
Long-Term Development Plan for Renewable Energy,” which raised the nation’s renewable 
energy target to 10 percent by 2010 and 15 percent by 2020. It also established technology-
specific targets for renewable energy, including targets of 30GW of wind power, 300 GW of 
hydropower, and 1.8 GW of solar PV by 2020. As a result of the rapid development of many of 
China’s clean energy technology industries, government officials have officially revised these 
earlier targets. The government more than tripled its wind energy target to 100GW by 2020 and 
is considering increasing it even further to 150 GW. The government has officially increased its 
2020 solar PV target more than ten times, to 20GW. 

8. These ambitious national clean energy targets are backed up by major public investments 
and targeted incentives for clean energy R&D, manufacturing, market creation, and 
infrastructure.  China is rapidly developing its domestic capacity for indigenous innovation, and 
has targeted clean energy as a priority R&D sector. Over all sectors of the economy, China’s 
investments in R&D grew by over 20% annually between 1996 and 2007. 

9. China’s clean energy manufacturing industry has also benefited from targeted government 
incentives to boost domestic demand. The deployment of wind turbines, for example, has been 
boosted by variable feed-in tariffs for wind-generated electricity, mandated market shares for 
renewable energy, and value-added tax rebates. As a result of this support for the domestic 
industry, China’s installed annual capacity has doubled in each of the last five years, and in 2009 
China installed a world-leading 13 GW of new capacity. 
 
(b) China’s 12th Five Year Plan, Indigenous Innovation, and Technology Transfers 

10. China’s 12th Five Year Plan (2011-2015) focuses on the development of seven strategic 
emerging industries (SEIs). Within those seven industries, 35 projects have been identified. To 
highlight a few of them: high-efficiency energy saving technologies like lighting, high-end 
assembly and manufacturing including aerospace, rail and transport, and smart assembly, 
nuclear, solar, wind and biomass power and smart grids, advanced materials and composites, and 
electric and fuel cell cars. 
 
(c) The Medium to Long Term Plan for the Development of Science and Technology 
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11. China’s 12th Five Year Plan (2011-2015) is strongly aligned with the other guiding policies 
from the GOC, in particular the “Medium to Long Term Plan for the Development of Science 
and Technology” issued in 2006, which articulated the goal of making China an innovation-
oriented society. These are in response to a perception that opening the country to foreign direct 
investment has not led to improvement of domestic innovation capabilities and that foreign 
technologies continue to dominate the high value parts of high-tech products, with China 
relegated to low value-added labor intensive roles in global production networks. A great deal of 
China’s advanced production capabilities rely on imported tools that embody technology and 
know-how, or the licensing of foreign technologies that are often a generation or more behind. 
By calling out specific projects, the government can target areas for investment and capability 
development. This is implemented through the research agendas of universities and research 
institutes, the strategies of state-owned enterprises (SOEs), and through projects, policies and 
incentives that favor the areas mentioned. 

12. The most important driver for the roll-out of plans is through the annual goal setting cycles 
at all levels in the government. Meeting targets for a city, region, or province, for example, is the 
path to advancement for officials in the party. Local and provincial governments in China are 
accelerating the pace of innovation throughout the domestic clean energy industry by creating 
clean energy clusters—dense regional networks of inventors, investors, manufacturers, suppliers, 
universities, local government officials and other actors that can confer a lasting competitive 
advantage to the region as a whole. Governments in China are offering clean energy companies 
generous subsidies to establish operations in their localities, including free land, low-cost 
financing, tax incentives, and money for R&D.  One prime example is the city of Baoding, which 
has transformed from an automobile and textile town into the fastest growing hub of wind solar 
energy equipment makers in China. The city is home to “Electricity Valley,” an industry cluster 
modeled after Silicon Valley, composed of nearly 200 clean energy companies focusing on wind 
power, solar PV, solar thermal, biomass and other technologies. 
 
2. Objectives 
 
13. The proposed project development objective is to enhance client capacity to assess 
climate mitigation and adaptation technology needs and to adopt global best practices. 
 
14. The results indicators for the project are given in Annex 1. Achievement of the 
development objective will be evaluated through: (a) the impact of the technology needs 
assessments conducted; and (b) the impact of the capacity strengthened at the national, sectoral 
and provincial levels related to climate technology assessments. The results indicators will be 
measured by: 

• The demand for and stakeholder use of the completed technology assessments; and  

• The demand for and stakeholder use of the technology-related functions of the national, 
sectoral, and provincial climate technology centers or networks. 

 
3. Rationale for Bank Involvement 
 
15. The United Nations Framework Convention on Climate Change (UNFCCC) 
negotiations has long highlighted the importance of technology transfer and development in 
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helping countries address climate change mitigation and adaptation.  The UNFCCC’s Expert 
Group on Technology Transfer (EGTT) has encouraged all non-Annex I Parties to the 
Convention, such as China, to identify their climate technology needs through “Technology 
Needs Assessments” (TNAs).  A number of countries have undertaken and are now undertaking 
such projects. 

16. This project fully supports GEF’s strategy for technology transfer as defined in the 
document entitled “Elaboration of a Strategic Program to Scale-Up the Level of Investment in 
the Transfer of Environmentally Sound Technologies” (GEF/C.34/5.Rev.1), also referred to as 
the Poznan Strategic Program on Technology Transfer. The GEF has already financed numerous 
TNAs in developing countries but of a smaller scale. 

17. The project supports the objective of the Climate Change focal area of the GEF Trust 
Fund, which is to help developing countries and economies in transition to contribute to the 
overall objective of the United Nations Framework Convention on Climate Change (UNFCCC). 

18. The project supports the 2006-10 Country Partnership Strategy for China (CPS – 
approved by the Board on May 23, 2006), which seeks among other objectives, to help the 
country manage resource scarcity and environmental challenges (Pillar 3). Specifically, the TNA 
addresses the issue of climate change and supports the CPS objectives of: (a) reducing air 
pollution; (b) optimizing energy use; and (c) observing international environmental conventions. 
In terms of climate change, the current CPS calls for: supporting research, transfer and 
application of low-carbon technologies; and facilitating knowledge transfer and research on 
climate change impacts and adaptation technologies. The new CPS is scheduled to be finalized 
by the end of FY12.  The GOC has requested that it be aligned with the new 12th Five Year Plan, 
covering 2011-2015, which places an ever higher priority on climate change.  Therefore, it is 
fully expected that the TNA will be fully aligned with the new CPS as well. 

19. The project is also consistent with the World Bank Group’s Strategic Framework on 
Development and Climate Change (SFDCC), approved by the Board in October 2008.  One of 
the six actions areas to assist client countries in addressing climate change is: “Support 
accelerated development and deployment of new technologies”. 
 
4. Description 
 
20. The project consists of the following four components (see PAD, Annex 2 for the 
schematic of the project design and more details on each project component): 

21. Component 1: Technical Oversight, Synthesis and Dissemination (US$693,000; GEF: 
US$593,000). This component will  provide technical oversight and results synthesis of the 
technology assessments (potentially 19 at the sector-level, including 13 for mitigation and 6 for 
adaptation; and 5 at the provincial-level).  It will ensure a consistency of approach in application 
of the methodologies while still accounting for the differences in specifics of each sector.  It will 
also gather together results from each sector-level assessment in order that they may be presented 
in a comparable fashion.  An important component of this task will be peer review of the sector 
level results.  This component will also provide an outlet for dissemination of methodologies and 
results through a series of workshops coordinating the steering committee and other 
stakeholders.  There are two specific subcomponents, as follows (see PAD, Annex 2 for details): 

– Oversight and synthesis of technology assessments 
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– Workshops and consultations. 

22. Component 2: Technology Assessments at the Sector and Provincial Levels 
(US$2,907,000; GEF: US$2,807,000). This component will support the technology assessments 
of 19 identified mitigation and adaptation sectors and five provinces.  There are four specific 
subcomponents, as follows (see PAD, Annex 2 for details): 

– Mitigation 
– Adaptation 
– Provincial-Level Assessments 
– Peer-review of technology assessments.  

23. The assessments will cover the following steps: 

1. Technology identification: 
– Overview of climate technologies in the sector / province in China and identification 

of a shortlist1 of key climate technologies for each sector / province. 
– Collection, analysis, and summary of the current performance (environmental 

performance, operating and cost parameters, etc) of these shortlisted technologies. 

2. Technology gaps: 
– Identification of the corresponding global best practice technologies. 
– In the case of a mitigation technology, estimation of GHG emission reduction 

potential if the corresponding global best practice technology is introduced in China. 
– Identification and analysis of gaps between Chinese best practice and global best 

practice for the identified technologies. 

3. Barriers to technology transfer and deployment: 
– Identification and analysis of barriers impeding transfer and timely deployment of 

identified global best practice technologies in China (with presentation of specific 
cases of technology development and transfer). 

4. Submission of all data and reports for the compilation of the database and the preparation 
of the synthesis reports. 

24. Component 3:  Capacity Building to support Climate Technology Networks 
(US$1,700,000; GEF: US$1,200,000). This component will include capacity building activities 
to support one national center, two sectoral centers, and five provincial networks with their own 
climate technology databases and personnel to serve as knowledge centers or networks in their 
respective areas. It will also create a technology database available to all project stakeholders, 
and capacity building activities to understand technology transfer mechanisms and the barriers to 
timely and widespread deployment of global best practice options. There are three 
subcomponents (see PAD, Annex 2 for details): 

– National Technology Transfer Capacity Building and Database 
– Sector Capacity Building 
– Provincial Capacity Building. 

                                                 
1 One to five key technologies for mitigation and adaptation assessments. At least five technologies for provincial 
assessments. 
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25. Component 4:  Project Management Office (US$500,000; GEF: US$400,000). This 
component will support the establishment and operation of the Project Management Office 
(PMO). The PMO will coordinate and guide the implementation of project activities, undertake 
central project management and reporting/ monitoring functions, and disseminate successful 
ideas and results. Total costs are estimated at US$500,000. 

 
5. Financing 
Source: ($m.) 
BORROWER/RECIPIENT 0.8 
Global Environment Facility (GEF) 5.0 
 Total 5.8 
 
6. Implementation 
 
26. The project will be implemented by NDRC, the agency chairing the National Climate 
Change Leading Group under the State Council and representing China at the UNFCCC. NDRC 
has established a Project Management Office (PMO), reporting to the Director of the Division of 
International Policy and Negotiations of the NDRC Climate Change Department. The structure 
and staffing of this entity is described in Annex 3 of the PAD. 

27. The PMO will be entrusted with overall project management and with coordinating the 
implementation of procurement, contract management, disbursement requests, fiduciary 
compliance, evaluation and results monitoring, and overall reporting to the Bank. The PMO will 
be the primary coordinating entity responsible for communicating with the Bank, ensuring that 
implementation is consistent with all relevant Bank policies and procedures, and ensuring 
continuity and good coordination between the different project activities. 

28. In order to provide overall leadership, guidance, and institutional coordination for project 
implementation, a Project Steering Committee will be established by NDRC and chaired by the 
PMO Director. It will consist of representatives from both concerned government agencies, such 
as MOF, MOFCOM, MIIT, MOST, MOEP, and MOA, and national industry associations. The 
Project Steering Committee will be defined and constituted, by virtue of an invitation letter, prior 
to project negotiations, and will meet at least once a year and more often when important issues 
arise, upon request of the PMO. 

29. In addition to the Project Steering Committee, a TNA expert team: “the Project Technical 
Committee” will be established under the project (Component 1) to provide: 

• technical guidance for the  sector and provincial-level assessments; 

• coordination for the national and sectoral centers and for the provincial networks on 
climate technology; and 

• communication with international technology transfer community. 

30. The Project Technical Committee will be composed of: 

• technical experts: three international experts (one for mitigation, one for adaptation, and 
one for the provincial assessments) and four national experts for the oversight and 
synthesis of technology appraisals (Subcomponent 1.1). 

• representatives from national industry associations. 
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other technical experts drawn from academia or government on a ‘as needed’ basis. 
31. The contracts for the technical experts are each less than US$60,000. They will follow 
standard Bank procurement procedures for Individual Consultants (ICs) based on TORs agreed 
with the Bank. The Technical Committee will be established before the kick-off workshop. 

32. In addition, for the sectoral and provincial assessments, 20 international experts and 20 
national experts will be recruited as peer-reviewers2 for: (a) the peer-review of the elaboration of 
the detailed methodology at the sector and provincial level and (b) the review of the assessments 
results. 

 
7. Sustainability 
 
33. Sustainability of the TNA is a key objective of the project. Among other goals, the project 
will enhance China’s capacity (at industry and government levels) to regularly perform 
technology appraisal and prioritization and to facilitate transfer of prioritized technologies. 
Components 1 and 3 (Technical Oversight / Synthesis / Dissemination and TNA/TT Capacity 
Building) will specifically contribute to this objective by: 

• Setting up a broader stakeholder network for TNA in China;  

• Designing and establishing a methodology for TNA in China;  

• Providing capacity building activities;  

• Facilitating dissemination and evaluation workshops. 

34. 92 countries have already conducted TNAs3, and based on post-evaluation exercises, most 
have identified the TNA as a helpful tool to facilitate the technology transfer process at the 
national level. They have also found the assessments useful not only to identify specific 
technology needs, but also to provide some indications of future direction for policy formulation 
and enactment of regulations. Effective participation of key stakeholders (in particular: 
government, industry associations, and experts) through the Project Steering Committee and the 
Project Technical Committee will make the TNA effective and embed it into the national 
development process. 

35. Finally, Chinese climate change negotiators have repeatedly raised the importance of 
facilitating technology transfer to lower income countries as part of the combat against climate 
change. As a major negotiator, the counterpart intends to use the TNA process in the context of 
the UNFCCC.  Since the international technology transfer issue is a long-term one, China’s 
involvement in this issue may provide further impetus for the TNA process to remain 
sustainable. 

 
8. Lessons Learned from Past Operations in the Country/Sector 
 
36. Many aspects of previous TNAs are of little relevance to the process in an economy as 
large, complex, dynamic, and globally competitive as China. However a couple of general 

                                                 
2 See Subcomponent 1.2 in Annex 2 for more information on the peer-review process. 
3 The Global Environmental Facility (GEF) has provided funding to some 92 non-Annex I Parties to conduct TNAs. 
Out of these, 78 TNAs were supported by the United Nations Development Program (UNDP), and 14 by the United 
Nations Environment Program (UNEP). 
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lessons can be drawn that inform the whole process. The UNFCCC second synthesis report 
(UNFCCC, 2009) identified the following general issues: 

• There are two crucial steps in the process: (a) the identification of criteria to evaluate 
technologies; and (b) the selection of key technologies. 

• Forming the national team responsible for the TNA process is a key aspect of the TNA 
management process. 

• It is a good practice to consider technology needs together with national development 
plans. Therefore, it is desirable to include experts from national development planning 
authorities and from sectoral ministries in the TNA expert team. 

• Organizing workshops and conducting interviews have been identified as the favored 
approaches to engaging stakeholders in all steps of the TNA process. 

37. The project development objective and resulting project design have been shaped by these 
prior lesson learned, and by close collaboration between the GOC, the World Bank, and the 
GEF.  The government stressed that it views the technology identification and prioritization of 
climate technologies as key to this project. It also acknowledged that China’s own innovation 
capability will play a role in making advanced technologies available for deployment, but that 
for this project, which they see in the context of the UNFCCC, they want to focus on technology 
transfer.  At a practical level, it is impossible to completely separate transfer from domestic 
innovation, and the approach taken, particularly with regard to design of mechanisms for 
technology transfer, will include aspects of both. 

38. Key lessons drawn from OECD and Middle Income Countries on technology gap analysis 
and diffusion and on technology centers include the following: 

• Communication and information sharing among providers and users is integral to the 
selection of appropriate technical solutions and their successful roll out.  Technology 
innovation and diffusion should be implemented through a comprehensive and iterative 
process with industry.  This will establish practical and achievable technical goals as well 
as improve industries’ capacity to produce, distribute and market the technology. The 

industry associations will be part of the National Project Steering Committee and will be 

involved in the consultative process for the TNA. 

• Technology centers are pivotal to connecting and properly leveraging domestic and 
international research sources, such as, universities, private and public institutes as well 
as those in the private sector.  Information sharing platforms, such as an open-source 
database, is key in fostering cooperation among diverse stakeholders.  Centers should be 
designed and organized to meet the specific needs of the targeted industry. The national 

and sectoral centers and the provincial networks will be closely linked to the national 

and provincial industry associations. 

• Proactive database management should focus on "matchmaking":  Centers with databases 
should identify compatible technology sources and potential users, effect introductions, 
assist in negotiations and provide technical support as required by SMEs. The sectoral 

centers will carry out “state-of-the-art foreign technology reviews and screenings” along 

these lines. 
 
9. Safeguard Policies (including public consultation) 
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Social (including safeguards) 
 
Not applicable. 
 
Environment (including safeguards) 
 
39. It is a category C project since no adverse environmental impacts are foreseen from project 
activities. Although OP4.01 (Environmental Assessment) applies as per Bank practice, no further 
environmental safeguard action is required. 

 
10. List of Factual Technical Documents 
 
40. Methodology for Climate Technology and Prioritization in a Global Context, Energy 
research Centre of the Netherlands (ECN), December 2010 

41. Methodology for Climate Technology and Prioritization in a Global Context, Program of 
Energy and Climate Economics (PECE), Renmin University of China, December 2010 (WANG 
Ke et al) 

 
11. Contact point 
 
World Bank 
Contact:  Carter Brandon 
Title:        Lead Environmental Specialist 
Tel / Fax: 5788-7720 
Email:      Cbrandon@worldbank.org  
 
Borrower/Client/Recipient 
Agency:      International Department, Ministry of Finance 
Contact:      Jiandi YE 
Title:           Division Director, IFI Division III (GEF) 
Tel / Fax:    +86 10 6855 3102 
Email:         jdye@mof.gov.cn 
 
Implementation Agency 
Agency:      Climate Change Department, National Development and Reform Commission 
Contact:      Gao LI 
Title:           Division Director, International Policy & Negotiations Division 
Tel / Fax:    +86 10 6850 5864 
Email:         ligao@ndrc.gov.cn 
 
12. For more information contact: 
The InfoShop 
The World Bank 
1818 H Street, NW 
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Washington, D.C. 20433 
Telephone:  (202) 458-4500 
Fax:  (202) 522-1500 
Email: pic@worldbank.org 
Web: http://www.worldbank.org/infoshop 

 


