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I. PROJECT DESCRIPTION 

A. Rationale 

1. The report and recommendation of the President (RRP) stated that electricity in the 
People’s Republic of China (PRC) is largely produced by coal, with coal-fired power plants 
producing about 81 percent (%) in 2005. 1 The burning of coal has caused serious 
environmental problems and has resulted in 50% of the country’s sulfur dioxide emissions, 
80% of nitrogen oxide emissions, and 26% of carbon dioxide emissions. Coal consumption 
was the major cause of poor air quality. Acid rain, which is caused by sulfur dioxide and 
nitrogen oxide, fell on one-third of the country. In 2005, only 128 of the PRC’s 342 major cities 
met the standards for acceptable air quality—national class II air quality standards. Six of the 
world’s most polluted cities were in the PRC. Lanzhou, the capital of Gansu Province, had the 
                                                 
1  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. 
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worst air pollution index of 47 key national environment cities. Of Gansu’s 14 cities, 13 did not 
meet acceptable standards. 
 

2. Gansu has a population of about 26.2 million, of which 79% is classified as rural, where 
economic development has been relatively slow. In 2004, the average per capita gross 
domestic product (GDP) was CNY5,898, about 57% of the national average of CNY10,533, 
making Gansu one of the poorest in the country. Coal-fired thermal power plants were the 
main source of electricity in Gansu, while hydropower contributed only 19% in 2005. At the 
end of 2005, Gansu had exploited only about 23% of its available hydropower potential of 17 
gigawatts. Inadequate local generation capacity and large distances between power plants 
caused chronic power shortages in some areas of Gansu. Power interruptions were frequent, 
resulting in acute peak power shortages and poor quality of power supply, thus inhibiting 
industrial and commercial activities and constraining economic growth and rural employment. 

B. Expected Impact 

3.  The expected impact of the investment program was to supply environmentally clean 
power to support rural economic growth in Gansu Province. The design and monitoring 
framework provided the following indicators to measure achievement of the expected impact: 
(i) increased contribution of clean and renewable energy from the current 19% to 23% by 
2015; (ii) rural economic growth sustained at an average of 6% up to 2015; and (iii) more than 
99% of villages electrified by 2015. 

C. Objectives or Expected Outcome 

4. The expected outcome of the investment program was to supply reliable, clean, and 
affordable hydropower to rural consumers in Zhangye City of Gansu Province. The outcome 
indicators were 50% improvement in the average interruption duration index of rural 
consumers by 2012, uniform rural–urban power tariffs by 2012, and increased rural power 
consumption from 226 gigawatt-hours (GWh) to more than 300 GWh by 2012. 

D. Outputs 

5. In 2006, Asian Development Bank (ADB) approved the $50 million investment program 
to finance two tranches for the construction of Erlongshan and Dagushan hydropower plants in 
Gansu Province.2  The first tranche ($22 million) to finance the construction of Erlongshan 
hydropower plant was approved in 2006 and closed in 2010 (Loan 2296-PRC). The project 
completion report (PCR) was prepared in 20113 and PCR validation report was prepared in 
2013.4 The second tranche to finance the construction of Dagushan hydropower plant was 
approved in 2008 and completed in 2012 (Loan 2408-PRC). The PCR was prepared in 2013.5 
This validation reviews that PCR.   

  

                                                 
2  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 (MFF 0008-PRC).  

3  ADB. 2011. Completion Report. Gansu Heihe Rural Hydropower Development Investment Program. Erlongshan 
Hydropower Project in the People’s Republic of China (Loan 2296). Manila.  

4  ADB Independent Evaluation Department. 2013. Validation Report: Gansu Heihe Rural Hydropower Development 
Investment Program. Erlongshan Hydropower Project in the People’s Republic of China. Manila. 

5  ADB. 2013. Completion Report: Gansu Heihe Rural Hydro Development Investment Program–Dagushan 
Hydropower Project in the People’s Republic of China. Manila. 
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E. Provision of Inputs 

6. At appraisal, the project’s total cost was estimated at $61.9 million, including a foreign 
exchange cost of $28 million. The actual cost was $72.0 million, representing a 16.3% 
increase over the appraisal estimate. The increase was mainly due to the appreciation of the 
yuan. In local currency, the project cost at appraisal was CNY456.4 million, compared with the 
actual cost of CNY455.7 million (a savings of CNY700,000). 
 
7. At appraisal, a loan of $28 million financed by the ADB was allocated. The ADB loan 
would finance civil works, equipment and goods supply and erection, and consulting services. 
Project financing included 20% equity by the implementing agency with the balance in the form 
of a loan from a domestic commercial bank. There was no significant discrepancy between the 
financing plan at appraisal and actual financing. Actual ADB financing was $28 million (38.9% 
of the total project cost compared with 46% at appraisal); and counterpart funds amounting to 
$44 million were mobilized from stockholders and local banks. Equity capital accounted for 
20.7% of the total funding (compared with the 20.1% estimated at appraisal) with domestic 
banks financing the balance. The interest rate on ADB’s loan was determined in line with 
ADB’s London interbank offered rate (LIBOR)-based lending facility and re-lent to the 
implementing agency with the foreign exchange risk borne by the implementing agency. 

 
8. International and national consultants financed under the investment program were 
recruited. The requirement of consulting services was submitted for ADB review as part of the 
project appraisal report. In July 2008, the Dagushan Hydropower Company engaged an 
international consulting firm using domestic funds. 
 
F. Implementation Arrangements 
 
9. The Gansu provincial government was the executing agency responsible for overall 
implementation of the investment program. To implement the project, the Heihe Hydropower 
Development Company was formed to establish a legally independent project implementation 
agency in line with company law. The organizational structure was based on commercial 
principles in line with the PRC’s laws and regulations. A project director, reporting directly to 
the president of Heihe Hydropower Development Company, was responsible for overall project 
management, approval of contracts, and payments. A project implementation unit headed by a 
project manager with a team of international and national consultants was established in the 
project implementation agency to facilitate land acquisition, social and environmental 
protection measures, and ensure that project development issues are adequately addressed.  
 
10. To facilitate national approvals, land acquisition and licensing arrangements, and to 
address environmental and social safeguard issues, the Zhangye City government formed a 
group headed by the vice-mayor of Zhangye City and consisting of representatives from 
Zhangye City’s Finance  Bureau, Development Planning and Reforms Commission, Land 
Bureau, and Environment Protection Bureau. The group acted as a focal point to assist the 
project implementation agency. The project resettlement impacts upon the local population 
were minimal, affecting only four households. A total of 88.5 mu 6

 of grassland was 
permanently acquired, and 200 mu of grassland was temporarily occupied during project 
construction. The PCR stated that implementation arrangements were satisfactory and were 
followed as envisaged at appraisal. 

 

                                                 
6  The mu is a Chinese unit of measurement (1 mu = 666.67 square meters). 
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11. Loan covenants concerning implementation arrangements, environmental protection, 
social and resettlement issues, and economic and financial performance were complied with. 
Project reporting was adequate, except for social safeguard monitoring where delayed 
recruitment of an external monitor resulted in late report submission and inadequate baseline 
and implementation information. The Gansu Provincial Audit Office conducted a project audit 
and submitted four audit reports on time. 

II. EVALUATION OF PERFORMANCE AND RATINGS 

A. Relevance of Design and Formulation 

12. The PCR rated the project highly relevant to the long-term strategic objectives of the 
government, as well as those of ADB’s country partnership strategy.7 It was consistent with 
ADB priorities at the time of appraisal and completion, which concentrated on achieving 
balanced and sustainable growth with more efficient use of resources and more stringent 
protection of the environment. In Strategy 2020,8 ADB identified energy as a core operational 
sector, and environmental sustainability as a key strategic priority. ADB introduced initiatives to 
augment its assistance for developing member countries to acquire low-carbon technologies 
and implement energy-efficiency projects. ADB’s country partnership strategy (2011–2015) 
emphasizes clean and efficient technologies to promote the use of renewable energy and help 
reduce greenhouse gas emissions in the PRC.9 
 
13. The investment program was consistent with the PRC’s strategic priorities in the 
energy sector. The PRC’s 11th Five-Year Plan focused on optimizing the electricity sector by 
rapidly developing renewable energy, improving energy efficiency by 20%, and strengthening 
rural infrastructure to address the imbalance between urban and rural income levels. Because 
of its vast renewable energy resources, Gansu was one of the key provinces identified in the 
11th Five-Year Plan to promote development of renewable energy. On the Heihe River 
scheme, development of hydropower was consistent with the Gansu provincial government’s 
objectives to meet growing electricity demand in an environmentally sustainable manner. 
Another of its development objectives was to improve air quality standards in all cities. The 
provincial government also aimed to achieve 100% electrification of rural areas by developing 
renewable energy-based grid and off-grid connections. Development of the Heihe River 
scheme was a core infrastructure project in the Zhangye City government’s investment plan for 
2006–2010. This validation also rates the project highly relevant. Project components were 
adequately designed. There were no design issues that could detract from this rating. 

B. Effectiveness in Achieving Project Outcome 

14. The PCR rated the project highly effective in achieving expected outcomes. 
Implementation followed the arrangements envisaged at appraisal, and the development of 

                                                 
7  The PCR noted the following achievements under its Relevance section. The project achieved an increased, more 

efficient, reliable, and sustainable power supply for Zhangye City through an additional 65 megawatt (MW) of clean 
hydropower. The improved electricity supply and displacement of emissions from coal-fired power plants improved 
the quality of local environment and supported economic growth. Through its capacity development program, the 
project improved the capacity of Dagushan Hydropower Company, making it effective and efficient. The project 
substantially reduced greenhouse gas emissions and was successfully registered as a Clean Development 
Mechanism project; and it realized Certified Emission Reduction revenues. These achievements should have been 
discussed under the Effectiveness in Achieving Outcome section. 

8  ADB. 2008. Strategy 2020: The Long-Term Strategic Framework of the Asian Development Bank, 2008–2020. 
Manila. 

9  ADB. 2012. Country Partnership Strategy: People’s Republic of China, 2011–2015. Manila. 
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clean energy increased the energy generated and supplied more reliable and affordable 
energy to rural consumers in Gansu Province. By 2009, the average interruption duration 
index of rural consumers in Zhangye City improved by 82%. A uniform rural–urban power tariff 
was implemented, and the annual rural power consumption in Zhangye City reached 313 
GWh—a 38.5% increase over 226 GWh in 2005. In terms of project outputs, by 2010, (i) 65 
MW of incremental hydropower capacity was added, (ii) renovation work of power grids was 
completed, (iii) safeguards training programs were conducted, and (iv) the Dagushan 
Hydropower Project was successfully registered as a Clean Development Mechanism project.  
 
15. The PCR noted the project’s significant positive environmental impacts from reduced 
air pollution and greenhouse gas emissions. The project supplied rural areas and Zhangye 
City with reliable electricity to meet the growing electricity demand, which reduced pressure on 
wood collection for fuel and provided an alternative to burning coal for cooking and heating. 
During construction, contractors fulfilled their obligations to protect the environment, and 
operation of the hydropower plant had little negative impact on the environment. All expected 
outcomes and outputs of the project have been achieved. Therefore, this validation also rates 
the project highly effective. 

C. Efficiency of Resource Use in Achieving Outcome and Outputs 

16. The PCR rated the project efficient in achieving outcome and outputs. The PCR’s 
discussion of efficiency began with the project’s financial internal rate of return (FIRR), which is 
an indicator of sustainability, not efficiency, and should not have been discussed under the 
Efficiency in Achieving Outcome and Outputs section. Financial matters should be discussed 
under the Preliminary Assessment of Sustainability section. 
 

17. The PCR recalculated the economic internal rate of return (EIRR) at 21.2%, compared 
with 19.3% estimated at appraisal. The higher EIRR was attributed to the larger volume 
generated and consumers’ willingness-to-pay. A sensitivity analysis tested the impact of (i) an 
increase in operation and maintenance costs, (ii) a decrease in benefits, and (iii) a 
combination of (i) and (ii). The sensitivity analysis showed that the project would continue to be 
economically robust under these conditions. The PCR noted in para. 5 that the Heihe River 
scheme was an integral part in planning the power system and least-cost generation 
expansion in Gansu Province. 

 

18. In this validation’s view, the project’s EIRR is likely to be high. On the cost side, the 
EIRR seems to have omitted the cost of transmitting and distributing the electricity produced 
by the project. In addition, the cost of resettlement and land acquisition seems to have been 
omitted. On the benefits side, the EIRR calculation seems to have omitted project revenues 
from Certified Emission Reduction. In Appendix 10 of the PCR, it is not clear how willingness-
to-pay was determined; it stated a relationship between willingness-to-pay and fuel prices, 
where there is none. Moreover, the PCR did not clearly state how the project’s economic 
benefits were identified. Given the number of villages not connected to the grid, a significant 
amount of electricity would presume to be a non-incremental benefit valued in terms of 
resource cost savings. The EIRR calculation does not seem to have classified any project 
output as non-incremental. Nonetheless, despite a few methodological shortcomings, this 
validation rates the project efficient. 
 

D. Preliminary Assessment of Sustainability 
 

19.  According to the PCR, the project was highly likely to be sustainable. The rating was 
based on the fact that power generation increased in Zhangye City and a stable supply of 
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electricity was guaranteed. In turn, this meant that local industries were optimized (it is not 
clear what this means) and development of the local economy stimulated. Socioeconomic 
conditions in the project area improved—from 2006 to 2011, Zhangye City’s per capita gross 
domestic product increased by an annual average of 16.5% and per capita government fiscal 
revenues increased by an annual average of 27.6%. Annual income of rural farmers and 
herders in the project area increased significantly by 11.1%. Although relevant, these 
indicators are not criteria for determining sustainability and should have been discussed under 
the Impact section of the PCR. 
 

20. The PCR further stated that all financial indicators were in line with requirements in the 
loan agreement and that financial targets were achievable in the long run. The financial data in 
Appendix 9 should have been summarized in the PCR main text, demonstrating the long-term 
financial viability of Dagushan Hydropower Company. The PCR stated that project facilities 
were built according to required standards and specifications and were of sufficient quality to 
ensure that project benefits would be sustained. Staff members of Dagushan Hydropower 
Company were adequately trained and demonstrated their capacity to operate and maintain 
the facilities to achieve the benefits over the long term. 

 

21. The project’s FIRR was recalculated at 6.1% without Certified Emission Reduction 
revenues, and 6.9% with Certified Emission Reduction revenues. These compared with the 
FIRR estimates at appraisal of 5.6% and 6.6%, respectively. The higher FIRR was mainly 
attributed to the higher amount of electricity generated. However, the cost of resettlement and 
land acquisition does not seem to have been included in the FIRR calculation, which the 
Dagushan Hydropower Company entirely funded. Therefore, the FIRR is likely overestimated. 
The weighted average cost of capital (WACC) was recalculated at 3.03% and, therefore, the 
project was deemed financially viable. In this validation’s view, the PCR adequately 
demonstrated the project to be most likely to be sustainable. 

 

E. Impact 
 

22. The project’s environmental impact objectives were achieved. The project contributed 
to regional sustainable socioeconomic development, poverty reduction, and community 
development in the project area. The Dagushan Hydropower Project eased the energy supply 
deficit and improved the reliability of power supply during peak hours, thereby contributing to 
regional economic growth. The PCR mentioned that taxes were paid by the project; however, 
taxes are transfer payments and are ultimately paid by consumers of the project output. Taxes 
usually have a negative economic effect, contrary to the implication in the PCR. The project 
widened and reconstructed the main road from Dayekou to Louzhuangzi Village and other 
villages during construction, making it more convenient for local people to shop, go for medical 
care, and trade livestock products. The project created 30 temporary jobs for local people and, 
30 permanent jobs since starting operations, of which 6 were assigned to women. The poor 
benefited from about 60% of temporary jobs. With the skills gained, many laborers were hired 
in other projects after project construction. The PCR did not rate impact. In this validation’s 
view, the impact was highly significant. 
 

III. OTHER PERFORMANCE ASSESSMENTS  

A. Performance of the Borrower and Executing Agency 

23. The PCR rated the performance of the borrower, the executing agency, and the 
Dagushan Hydropower Company—the implementing agency—highly satisfactory. The 
borrower and the Gansu provincial government gave full support to project implementation. 
The loan signing and requirements for loan effectiveness were completed within reasonable 
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time. Dagushan Hydropower Company had a strong and experienced team implementing the 
project. The schedule, quality, and cost of construction were managed well; and adequate 
counterpart funds were provided on time. This validation has a similar rating with that of the 
PCR. 

B. Performance of the Asian Development Bank 

24. In the PCR’s view, ADB satisfactorily managed and administered the project. The 
seven missions, involving 156 person-days, were considered adequate. ADB delegated 
project administration to the PRC Resident Mission on 16 March 2009. During project 
implementation, ADB cooperated well with the executing agency and Dagushan Hydropower 
Company and provided clear guidance and action plans to resolve key issues in financial 
management, environment and resettlement monitoring, benefit monitoring, and reporting. 
ADB officials visited the project site; provided guidance and timely advice in packaging project 
contracts; prepared documents for loan disbursement; and trained project staff in 
procurement, contract management, and disbursements. This helped facilitate implementation 
and early commissioning of the hydropower facilities. This validation rates ADB’s performance 
satisfactory. 

IV. OVERALL ASSESSMENT, LESSONS, AND RECOMMENDATIONS  

A. Overall Assessment and Ratings 

25. The PCR rated the project’s overall performance highly successful. It was highly 
relevant, highly effective, efficient, and its benefits are highly likely sustainable (see table). The 
PCR also noted that the project started producing electricity more than 2 years ahead of the 
schedule envisaged at appraisal. Project implementation was in line with the PRC’s rules and 
regulations, as well as ADB’s requirements and loan covenants. The actual annual power 
generated exceeded the design capacity and contributed to a stable 24-hour electricity supply. 
The project also benefited villages in rural areas, enhancing income growth. The capacity of 
Dagushan Hydropower Company was strengthened and the managerial and operational 
competence of staff improved. This validation also rates the project highly successful. 

Overall Ratings 

  Criteria PCR IED Review Reason for Disagreement and/or 
Comments 

Relevance: Highly relevant Highly relevant  

Effectiveness in 
Achieving Outcome: 

Highly effective Highly effective  

Efficiency in Achieving 
Outcome and Outputs: 

Efficient Efficient  

Preliminary Assessment 
of Sustainability: 

Highly likely to 
be sustainable 

Most likely to be 
sustainable 

 

Overall Assessment: Highly 
successful 

Highly 
successful 

 

Borrower and executing 
agency: 

Highly 
satisfactory 

Highly 
satisfactory 

 

Performance of ADB: Satisfactory Satisfactory  
Impact: Not rated Highly significant  
Quality of PCR:  Less than 

satisfactory 
Refer to para. 29. 
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ADB = Asian Development Bank, IED = Independent Evaluation Department, PCR = project completion report. 
Note: From May 2012, IED views the PCR's rating terminology of "partly" or "less" as equivalent to "less than" and 
uses this terminology for its own rating categories to improve clarity. 
Source: ADB Independent Evaluation Department. 

B. Lessons 

26. The PCR identified three lessons. The first two lessons on project cost and counterpart 
financing dealt with procedures that are normally expected to be followed. In this validation’s 
view, these are not lessons. The third lesson noted how the project contributed to sustainable 
socioeconomic development in the project area. This lesson was more of a discussion on a 
few facets of project implementation rather than a lesson. This validation has no lessons to 
offer. 
 
C. Recommendations for Follow-Up 
 
27. The Recommendations section of the PCR noted that the project registered 
successfully as a Clean Development Mechanism project and was able to raise significant 
amounts of revenue from the sale of carbon credits, thereby contributing to the financial 
viability of both the project and the operating agency. This demonstration offered valuable 
lessons for other clean energy developers in the region, which should have been included in 
the Lessons section of the PCR. This validation concurs with the PCR’s other recommendations 
and offers no other recommendations. 

V. OTHER CONSIDERATIONS AND FOLLOW-UP 

A. Monitoring and Evaluation Design, Implementation, and Utilization 

28. The RRP stated that a project performance management system was developed by the 
project preparatory technical assistance consultants, which included a set of measurable 
indicators covering project design, impacts, and risks. It also included environmental and 
socioeconomic indicators. The loan covenant required that the Gansu provincial government 
monitor and evaluate the project’s impact, and give a report to ADB through a project 
performance monitoring system to ensure that project facilities were managed effectively, and 
benefits, particularly to the poor, were maximized. Data was to be collected before project 
implementation and project completion, and annually for 3 years after project completion. It 
was not clear whether the project performance management system mentioned in the 
covenant was the same as the one developed by the project preparatory technical assistance 
consultants. The PCR stated that the covenant was complied with. Project reporting was 
adequate, except for social safeguard monitoring, where delayed recruitment of an external 
monitor resulted in late report submission and inadequate baseline and implementation 
information. The PCR provided no other assessment of the design, implementation, and use of 
the project performance management system. 

B. Comments on Project Completion Report Quality 

29. The PCR’s main shortcoming was the lack of focus in assessing four evaluation 
criteria: relevance, effectiveness, efficiency, and sustainability. The relevance section 
discussed achievements; the effectiveness criteria included discussion of efficiency and 
impact matters; the efficiency section discussed sustainability issues (specifically, the FIRR); 
and the sustainability section discussed achievements and provided an inadequate analysis 
and assessment of the operating agency’s financial position. The EIRR calculation omitted 
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costs such as the cost of transmission and distribution, land, and resettlement. On the benefits 
side, the EIRR calculation omitted Certified Emission Reduction revenues that the project 
generated and seemed to have not considered the non-incremental benefits of the project 
output. There was no assessment of the project performance management system. The 
impact of the project was not rated. Overall, the PCR quality was less than satisfactory. 
 
C. Data Sources for Validation 
 
30. Data sources included the RRP, the PCR, and back-to-office reports (BTORs) of ADB 
review missions. 
 
D. Recommendation for Independent Evaluation Department Follow-Up 
 
31. The PCR stated that the project is fully operational and that ADB undertake a project 
performance evaluation review in 2014. Given the absence of major issues, it is this 
validation’s view that a project performance evaluation review is not needed. 
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