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I. PROJECT DESCRIPTION 
 
A. Rationale 
 
1. At the time of project appraisal, energy efficiency was a key objective of the government 
of the People’s Republic of China (PRC) for achieving the target of reducing the carbon dioxide 
(CO2) emissions per unit of gross domestic product (GDP) by 40%-45% from 2005 to 2020.1 In 
2011 Shandong was PRC’s second province with the largest industrial output. The province had 
made substantial progress in energy savings, achieving a 22.1% reduction of energy intensity 

 
1  ADB. 2011. Report and Recommendation of the President to the Board of Directors on a Proposed Loan to the 

People’s Republic of China: Shandong Energy Efficiency and Emission Reduction Project. Manila. 



during the Eleventh Five-Year Plan (2006–2010) period.2 Many energy intensive industries3 that 
consumed more than three-quarters of total energy produced were in the province—
approximately 340 million tons of standard coal equivalent (tsce) in 2010. Moreover, energy 
supply in Shandong was heavily dependent on fossil fuels—71% coal and 26% oil, with large 
emissions. The expectations of continued industrial growth required accelerating investments in 
energy efficiency.  
 
2. Investment in energy efficiency was constrained by the perceived high technical and 
financial risks of energy conservation investments among industrial enterprises, making them 
unattractive in comparison with those for capacity expansion. Medium- and large-size energy 
conservation projects were technically complex, required longer payback periods, and could 
impose costly business interruptions. Many entities were unfamiliar with the range of efficiency 
technologies and processes, investment best practices, and financial benefits available. 
Furthermore, access to finance was constrained because: (i) financial institutions lacked 
familiarity with the energy efficient technologies and the perceived high financial risks of such 
lending; (ii) the difficulties of commercial banks in forgoing collateral for energy efficiency 
projects that did not generate additional revenues; and (iii) lack of capacity within commercial 
banks to evaluate and assign risk for energy conservation investments. 
 
3. The Shandong Energy Efficiency and Emission Reduction Project—the project—was 
approved by the Asian Development Bank (ADB) in August 2011 (footnote 1). The project 
focused on (i) expanding investment in energy efficiency in selected energy intensive industries4 
in Shandong Province; (ii) developing energy service companies (ESCOs) through energy 
management contracts; and (iii) enhancing capacity to identify, finance, and manage energy 
efficiency and emission reduction projects. The government requested ADB to finance the 
project under a financial intermediation loan (FIL) through the China Everbright Bank (CEB)— 
a national commercial bank established in 1992 by a state-owned investment conglomerate. 
The FIL modality was selected as appropriate to (i) build knowledge and capacity of Shandong 
provincial government and CEB to evaluate and assess risk for energy efficiency project 
investments; (ii) reduce investment transaction complexities; (iii) enable the rollover of the ADB 
loan proceeds to support multiple subprojects and leverage additional domestic investments; 
and (iv) enhance governance and safeguard compliance for energy efficiency projects.  
Funds were expected to be rolled over 5  to finance several batches of subprojects. 6  
This validation pertains to the results from the first batch of subprojects. 
 
B. Expected Impacts, Outcomes, and Outputs 
 
4. The expected impact of the project set out in the design and monitoring framework 
(DMF) was reduced industrial energy intensity and emissions in the Shandong Province 
(footnote 1). The expected outcome was expanded energy efficiency investments in energy-

 
2  Shandong was one of four provinces with a target set out in the Eleventh Five-Year Plan (2006-2010) to reduce 

energy intensity of GDP at a higher rate than the national average. Government of the People’s Republic of China. 
2011. Eleventh Five-Year Plan (2006–2010) for National Economic and Social Development. Beijing. 

3  The province was the second largest producer of industrial output in PRC in 2010. 
4  Examples of some of the energy-intensive industries to be targeted by the project were iron and steel, cement, 

textiles, and paper. 
5  The term of each subloan was expected to be less than or equal to 6 years, including a grace period of 2 years, to 

encourage the revolving nature of the financing. The loan repayment term for all subprojects was to match the 
payback period for each batch. 

6  The FIL loan from ADB is expected to revolve twice, supporting an additional eight batches of subprojects. 
Proceeds from loan repayments of earlier borrowers were to be rolled over to provide funds for new sub-borrowers 
meeting the eligibility criteria. 
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intensive industries of Shandong Province. There were two expected outputs: (i) priority energy 
efficiency and emission reduction projects implemented in selected energy-intensive industries; 
and (ii) capacity developed for government and financial institutions in planning, investments, 
and management of energy efficiency projects.  
 
5. Two energy efficiency subprojects were proposed under the first batch of subprojects—
Golden Yimeng Group and Dongying Lufang Metallic Materials (Lufang), both private 
enterprises. The project completion report (PCR)7 indicated that the former company dropped 
out in 2013 when it embarked on an initial public offering.  ADB approved minor changes in 
scope to include new projects as replacements—Hider subproject approved in March 2015, 
Jintai in December 2015, and Lvxi in March 2017. The projected energy conservation and 
emissions reduction targets for Golden Yimeng were divided among the new subprojects.8 
 
C. Provision of Inputs 
 
6. The project was approved by ADB’s Board on 18 August 2011. The loan agreement was 
signed on 25 October 2011, and became effective in May 2012, five months later than planned.9 
The project closed in September 2017, with a delay of one year. The PCR indicated that the 
implementation of the four subprojects of the first batch incurred delays because of the 
cancellation of the earlier Golden Yimeng Group subproject and the need to look for suitable 
replacements. Subproject enterprises encountered difficulties in obtaining the financial 
guarantees10 necessary to comply with selection criteria because of the economic slowdown 
(provincial GDP growth fell from 10.3% in 2012 to 7.6% in 2014 and averaged 6.9% from 2015 
to 2017) and the Shandong Provincial Government (SPG)’s stricter financial review. 
Nevertheless, all four completed procurement and construction on schedule. 
 
7. At appraisal, the total project cost was estimated at $141.8 million. ADB was to finance 
$100.0 million from its ordinary capital resources, and the remaining $41.8 million sourced from 
the equity of the participating enterprises.11 The actual project costs amounted to $151.0 million, 
6.5% higher than the appraisal estimate. According to the PCR, the increase was mainly 
because of the longer than expected time to approve the inclusion of replacement subprojects, 
and currency exchange rate fluctuations, although the nature of the new subprojects required a 
different cost structure. ADB’s loan amount was fully disbursed, while counterpart financing 
increased by $9.2 million to $51.0 million. The ADB allocated $46.0 million of its loan proceeds 
to Golden Yimeng, and $54.0 million to Lufang. After the withdrawal of Golden Yimeng, 
allocations of $16.0 million, $18.0 million and $12.0 million were made to Hider, Jintai, and Lvxi 
subprojects, respectively. 
 
8. The PCR did not report on the planned and actual consulting service provision for the 
project. The project administration manual at appraisal indicated that there was no need for 
implementation consultants for the first batch of subprojects because of the readiness of the 

 
7  ADB. 2019. Completion Report: Shandong Energy Efficiency and Emission Reduction Project in the People’s 

Republic of China. Manila 
8  Golden Yimeng was a relatively large private company producing chemicals, including fertilizers. The new 

companies were smaller ESCOs with different clients—Lvxi’s company worked mainly on energy efficiency of 
public buildings, while Jintai specialized in equipment used in oil fields. 

9  The PCR did not explain the 5-month delay in loan effectiveness. 
10  The project administration manual established that local governments were to provide a guarantee for the amount 

of the sub-loan when the sub-borrowers did not meet financial criteria of: (i) total debt/equity ratio not more than 
75/25; (ii) overall debt service ratio 1.2; (iii) overall current ratio at least 1.1; (iv) a minimum of 25% of investment 
cost must be from counterpart funds. 

11 Sub-borrower’s equity of at least 25% was one of the financial selection criteria.  



initially identified subprojects. If needed, implementation consultants were to be recruited by the 
executing agency from its own funds. No further information is available. The PCR did not 
provide information regarding the selection of consultants to identify new projects. 
 
9. The entire project was classified as financial intermediary (FI) for environment, 
involuntary resettlement, and indigenous peoples. At appraisal, an environmental and social 
management system (ESMS) arrangement document was prepared and attached to the report 
and recommendation of the President (RRP) to guide subproject selection and categorization. 
Selection criteria specified that subprojects should not involve land acquisition or involuntary 
resettlement and should not have any adverse impact on ethnic minority groups. The two 
subprojects identified at appraisal were classified under category B for environment, and an 
initial environment examination was prepared for both. The three additional subprojects were 
under category C. No gender action plan was prepared, since the project was not categorized 
as gender sensitive. 
 
10. The project was prepared under a project preparatory technical assistance (PPTA), 
which also included provisions for institutional capacity building.12 The cost was expected to be 
$0.9 million funded through ADB grant financing of $0.7 million,13 and $0.2 million from the 
government. The TA was approved in July 2009 and closed in September 2012. Disbursement 
of ADB funds was 83% at closing according to the ADB’s website.14 
 
D. Implementation Arrangements 
 
11. The borrower was the Ministry of Finance and relent the loan proceeds to SPG on the 
same terms and conditions as between ADB and the PRC. The executing agency was SPG, 
which established a project management office (PMO).  An oversight body was set up 
comprising a number of departments of the SPG.15  The project was implemented through a 
financial intermediary, China Everbright Bank (CEB), Jinan branch, which was selected through 
competitive bidding16 during appraisal. Loan proceeds were to be transferred from SPG to CEB, 
under the terms and conditions of an escrow revolving account management agreement.17 The 
CEB would on-lend the proceeds to selected private enterprises, and be paid management fees 
by Shandong Provincial Finance Department (SFD) for the administration of the FIL. 
Subprojects had to meet certain technical, financial, economic, and social safeguards criteria as 
established in the project administration manual.18 Sub-borrowers had to contribute a minimum 
of 25% of investment cost in equity and meet a set of financial performance indicators. In the 
event that a sub-borrower would not meet the financial indicators, a collateral and/or loan 
guarantee for the amount of the sub-loan was to be provided (footnote 10). According to the 

 
12 ADB. 2009. Technical Assistance to the People's Republic of China for Energy Efficiency and Emission Reduction 

Project in Shandong Province. Manila. (TA 7295-PRC) 
13 Sources were $1.0 million from the Japan Special Fund and $0.12 million from ADB’s Technical Assistance Fund. 
14 https://www.adb.org/projects/40524-012/main#project-pds 
15 Members were representatives from the Shandong Provincial Finance Department, Shandong Provincial 

Development and Reform Commission, Shandong Provincial Economic and Information Technology Commission, 
and Shandong Environment Protection Department. 

16 The financial management assessment of CEB was included as an RRP’s linked document (Footnote 1, Appendix 
2). 

17 To ensure that ADB loan proceeds, as well as both interest payments and principal repayments from the sub-
borrowers are not commingled with the other funds being administered by CEB, a separate escrow revolving 
account will be established and maintained by CEB for all transactions related to the project and administration of 
the FIL 

18 ADB. 2010. Project Administration Manual: Shandong Energy Efficiency and Emission Reduction Project in the 
People’s Republic of China. Manila., Appendix 4.  

https://www.adb.org/projects/40524-012/main#project-pds
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PCR, the local government was to provide guarantees to the SPG for the companies’ loans19. 
The CEB was tasked to conduct financial due diligence of subprojects, make recommendations 
to the PMO for approval, and manage disbursements and other financial20 and reporting tasks. 
The SFD would make the final decisions on lending and pricing and assume the credit risk of all 
subprojects. The PCR did not mention whether there were any changes in the arrangements 
during project implementation or not. 
 
12. The PPTA prepared due diligence of all potential first batch subprojects. Capacity 
building support to SPG was also provided covering planning, selection, financing and 
monitoring energy efficiency and emissions reduction projects. The technical assistance (TA) 
helped SPG to establish a project implementation system and procedures that complied with 
ADB’s policies. Training in project management, ESMS, and monitoring and verification (M&V) 
was also provided. 
 
13. The PCR indicated that all 36 loan covenants were complied with and no adjustments 
were made during implementation.21 
 

II. EVALUATION OF PERFORMANCE AND RATINGS 
 
A. Relevance of Design and Formulation 
 
14. The PCR rated the project highly relevant at appraisal and completion for its alignment 
with government plans and ADB’s country and sector strategy priorities. The Twelfth Five-Year 
Plan (2011–2015)22 and the Thirteenth Five-Year Plan (2016–2020) included the objectives to 
reduce energy intensity and emissions.23 This validation notes that the project was also aligned 
with ADB’s country partnership strategies of 2011–2015 and 2016–2020, 24  particularly the 
priorities on energy, environment and private sector development.  The project was also aligned 
with ADB’s energy policy 25  in promoting energy efficiency. The PCR indicated that the 
subprojects and technologies implemented had demonstrative and catalytic effects within 
Shandong Province and in other parts of the PRC. 26  The project modality was deemed 
adequate to improve the financial intermediary’s capacity to evaluate energy efficiency’s 
projects. 
 
15. The PCR documented external factors that affected project implementation, including 
slowing down of economic growth and the decreasing cost of coal. The provincial GDP growth 

 
19 The project administration manual refers to the Municipal Finance Bureau as the institution to provide the 

guarantee (figure 3). 
20 CEB established and administered three project implementation accounts: (i) SFD account for receiving funds in 

United States dollars from ADB, (ii) the ERA for on lending funds to sub-borrowers, and (iii) the Shandong Energy 
Efficiency and Emission Reduction account providing financial rewards to sub-borrowers who achieved energy 
efficiency improvements and emissions reduction targets. 

21 Details were presented in Footnote 7, Appendix 2. 
22 Government of the People’s Republic of China. 2011. Twelfth Five-Year Plan (2011–2015) for National Economic 

and Social Development. Beijing. 
23 Government of the People’s Republic of China. 2011. Thirteenth Five-Year Plan (2016–2020) for National 

Economic and Social Development. Beijing. 
24  ADB. 2012. Country Partnership Strategy: People’s Republic of China, 2011–2015. Manila; and ADB. 2016. 

Transforming Partnership: People’s Republic of China and Asian Development Bank, 2016–2020. Manila.   
25 ADB. 2009. Energy Policy. Manila. 
26 The PCR mentioned that Jintai scaled up its technology application from Shengli Oil Field (financed by the project) 

to Daqing Oil Field, Changqing Oil Field, and several oil fields in Xinjiang Uygur Autonomous Region. Lvxi’s 
subproject involved the implementation of the first near zero emission technologies in a university campus in the 
province, which became the flagship among campuses that could be replicated in other public buildings. 



fell from 10.3% in 2012 to 7.6% in 2014 and 6.9% average from 2015 to 2017. During the same 
period, the price of coal decreased from 490 yuan (CNY) per ton in January 2014 to an average 
of less than CNY 350 per ton until early 2017 when it increased to CNY 500. Retail electricity 
prices fell from 2011,27 and returns on investment in energy efficiency declined as a result. 
Government discontinued subsidies for energy service companies and abolished those for solar 
power in 2019.  
The economic slowdown and tightening of financial market regulations limited access to capital 
for enterprises in the energy sector, causing delays in project implementation. 
 
16. This validation notes that changes in the project scope took place with the addition of the 
three replacement subprojects. The project initially identified two subprojects under the first 
batch and expected to continue funding other subprojects through the revolving fund. However, 
after the cancellation of one of the two first subprojects, it took 2 years to identify others, which 
should have been part of the pipeline identified by the PPTA. The output targets of the DMF 
were updated accordingly, although one relating to cumulative energy savings was not. The 
new projects were to increase energy savings by an additional 143,069 tsce/year. The DMF did 
not indicate a baseline for energy consumption or emissions but only measured savings  
(i.e., the change before and after the project). It would have been more objective to know also 
the changes in the factory’s production to see if the energy savings or emission reduction were 
related to efficiency or just to a lower production volume. Furthermore, there was no indicator 
against which to assess the financial performance of the investments, for example the reduction 
of energy costs at the enterprise level or the increase value of the sales of services of ESCOs. 
 
17. The adequacy of the project design and its responsiveness to underlying problems and 
changing factors 28  was not justified to merit a higher rating. For instance, the guarantee 
requirements proved cumbersome for the private companies, since other local agencies were 
unwilling to provide them. This reduced the potential number of eligible subprojects. Considering 
these observations, the validation assesses the project relevant. 
 
B. Effectiveness in Achieving Project Outcomes and Outputs 
 
18. The PCR rated the project effective since it achieved one of the two outcome 
indicators—accumulated energy savings. The PCR indicated that the target of 157,000 
tsce/year energy saved by 2017 was exceeded 1.6 times, but this was because of the change in 
sub-borrowers and the subprojects, which were estimated to increase savings by an additional 
143,069 tsce/year. Total energy savings amounted to 252,867 tsce/year in 2017 and 315,074 
tsce/year in 2018. The second outcome regarding additional investments in energy efficiency 
was not achieved. The PCR reported that the project attracted only $23 million29 out of the $100 
million targeted new investments. 
 
19. For the outputs, the PCR showed that all four first batch energy efficiency subprojects 
were implemented as planned. It reported that in addition to the energy savings achieved, total 
emissions reduction was 647,128 tons of carbon dioxide (CO2) per year and 2,944 tons of sulfur 
dioxide (SO2) in 2018. Although CO2 emissions reduced were below the initial and the revised 
target of 779,809 tons, the SO2 emissions were above the initial and revised target of 2,236 

 
27  European Commission.2019. Energy Prices and Costs in Europe. Brussels.  
28 The PCR noted that because of the economic slowdown, ESCOs delayed repayments, increasing bankruptcies.  
29 This investment was from the Shandong Zhongzhuang subproject under the second batch. The Kangpingna green 

intelligent production manufacturing subproject costing $32 million was expected to be approved in May 2019.  
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tons. The subprojects’ achievements  were uneven—some, such as Lufang, were below,30 
others were well above some emissions targets.31 The organizational setup and procedures for 
performance monitoring of energy efficiency projects were in place since 2012 and the  
$23.0 million Shandong Zhongzhuang subproject was approved in 2018 to tap the revolving 
fund for the second batch. The output of the institutional capacity development was considered 
achieved, as the reported performance indicators showed. 
 
20. The PCR noted that all subprojects were implemented according to the ESMS 
arrangements, and existing facilities with energy saving equipment were retrofitted. There were 
no adverse environmental impacts during project implementation, and substantial energy 
savings and emissions reductions were achieved (para. 19). The PCR indicated that there was 
no noncompliance, claims or grievances, and that there was no involuntary resettlement or 
impact on indigenous peoples. 
 
21. Although additional investments in energy efficiency were below expectations, targeted 
energy savings and reductions in emissions were substantially achieved. Policy reforms to 
promote investments in energy efficiency were also noted in the PCR, as well as increased 
government and financial intermediary capacity to plan, invest and manage energy efficiency 
projects. The SPG strengthened reforms to promote energy conservation by promulgating new 
policies and plans, including a low carbon development plan for 2017–2020 that encouraged 
public-private partnerships for green financing. The use of the FIL modality helped increase 
project outreach because of the $55.0 million escrow revolving account funds from repayments 
of loans for the first batch of subprojects. This validation assesses the project effective. 
 
C. Efficiency of Resource Use 
 
22. The PCR rated the project highly efficient on basis of the recomputed economic internal 
rate of return (EIRR), which covered five subprojects—including one from the second batch. 
The economic analysis at completion followed a similar methodology as at appraisal. At 
completion, the project’s EIRR including environmental benefits was 22.3%, which was lower 
than the estimated 38.2% at appraisal. 32  Without including environmental benefits, the 
recalculated EIRR was 18.4%. The PCR attributed the lower EIRR to delays in construction and 
the replacement subprojects. The EIRRs ranged from 15.7% for Lufang to 74.5% for Hider 
(PCR, Appendix 9). Sensitivity analysis indicated that economic viability was robust. However, 
when environmental benefits were excluded, the Jintai and Lufang subprojects were found to be 
unviable if benefits would fall by 10% and 20%, respectively.  
 
23. The PCR clearly documented the estimation of the economic costs, but not the 
economic benefits. The details of the assumptions (shadow-pricing) and data used to estimate 
the economic benefits were not provided and were unclear, particularly for coal savings, and 
electricity and heat generated.33 For environmental benefits, details were not provided on how 
the benefit transfer method was applied, which increased 30% the EIRR of the Hider project as 
compared to the without environment benefits scenario. Why the Hider and Jintai subprojects 
were evaluated for a shorter project lifespan was also unclear. The project process efficiency 

 
30 The PCR indicated that the Lufang subproject had a lower than expected performance because of a change in the 

implementation of the technology (Footnote 7, para. 35). 
31 For example, Lvxi was 1.2 times above CO2 reduction target and Jintai was six times above the SO2 reduction 

target.  
32 The recalculated EIRR without environmental benefits was 18.4%, lower than the 32.7% estimated at appraisal. 
33 It is possible that resource cost savings benefits from electricity and heat generation may be counted twice as coal 

savings. But this cannot be confirmed given the information provided in the PCR. 



was deemed appropriate, although there was a 1-year delay in completion, but cost overruns 
were only 6.47%.  

 
24. This validation assesses the project efficient, because the subprojects generated 
substantial benefits in energy savings and to the environment.  However, the methodological 
issues over the calculation of the EIRR tended to cast doubt on the validity of an EIRR higher 
than the 18% threshold required for a higher rating. 
 
D. Preliminary Assessment of Sustainability 
 
25. The PCR rated the project likely sustainable. The financial internal rate of return (FIRR) 
at completion was estimated to be 12.2%, much lower than 22.9% at appraisal. The PCR 
justified this different due to implementation delays and the change in subprojects. The 
recalculated FIRR for the project was above the recalculated weighted-average cost of capital 
(WACC) of 5.3% (higher than the 3.4% at appraisal because of a greater proportion of equity 
funds and lower inflation than initial estimations). At the subproject level, the FIRRs ranged from 
9.9% to 49.8%, higher than the respective WACC. It should be noted that the project that 
remained in batch one (Lufang) had a recalculated FIRR of 9.9%, which was less than half the 
FIRR estimated at appraisal of 22.4%. Sensitivity analysis shows that subprojects are very 
sensitive to revenues, and a 17% decrease in revenue would take the FIRR below the WACC 
for the whole project. The PCR also concluded that the institutional capacity within SPG and 
CEB was sufficient to ensure the sustained implementation of the second batch subprojects 
(PCR para. 39). 
 
26. This validation finds that the FIRR estimations had methodological limitations. It is 
unclear if revenues reported are attributable to the additional services and investments resulting 
from the project. Past audited statements for Hider and Jintai entities showed that revenues and 
net profits fell, yet the projections assumed that these should have increased (e.g., Jintai 
subproject has a FIRR of 49.8%). This should signal methodological shortcomings. 
Furthermore, information on investment payback periods and the debt-service coverage ratios 
(DSCR) to support the reported subproject financial sustainability could have been presented. 
Some $55.0 million was repaid and available for relending. Institutionally, CEB appeared to 
maintain adequate financial performance34 and could continue to conduct the activities. Positive 
environmental impacts from the reduction of air pollutant emissions were also acknowledged. 
On the whole, this validation assesses the project likely sustainable, although the changing 
sector conditions (para. 15) may affect the ability of the participating companies to repay loans 
and implement additional subprojects.35 
 

III. OTHER PERFORMANCE ASSESSMENTS 
 
A. Preliminary Assessment of Development Impact 
 
27. The PCR rated the project’s development impact satisfactory. It elaborated on the 
project’s environmental, social and economic impacts. The project had no adverse 
environmental impacts during implementation and energy savings and emission reduction 
targets were achieved. Lower emissions were associated with reduced health risks and 

 
34 However, the non-performing loan ratio went from 0.86 in 2013 to 1.59 percent in 2017 (Footnote 7, Appendix 8, 

Table 8.6). 
35 The PCR mentioned that ESCOs experienced delayed repayments and cost recovery, and bankruptcies of such 

ESCOs increased in Shandong. The PCR also acknowledged the difficulties in identifying future private companies 
to implement subprojects financed with rolled over loan proceeds. 
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pollution, particularly for the poor. The PCR also claimed that the project helped create jobs in 
the energy sector (PCR para. 41). No specific evidence was provided to support social impacts. 
Positive economic impacts were assessed as the value of coal saved. Additional benefits were 
noted from the increased sales of auxiliary services and products. The institutionalization of the 
mechanism to provide subproject financing and monitor implementation was also highlighted as 
a positive achievement. The PCR also indicated that impact indicator of reduced industrial 
energy intensity and emissions in Shandong Province was achieved. Shandong’s energy 
intensity was reduced by 16.66%36 by 2015 compared to 2010 levels37, surpassing the target of 
16% of the Twelfth Five-Year Plan of the PRC. The new target for Shandong in the PRC’s 
Thirteenth Five-Year Plan (2016-2020) was a reduction of 15% of energy intensity by 2020 from 
2015 levels. The accumulated energy intensity reduction from 2015 to 2017 was 11.73%, 
suggesting that the province was on track to meet the target. The PCR also presented 
information on the DMF impact indicator related to SO2 reductions. Emissions reduction by 2015 
reached 18.9%, surpassing the target of 14.9%. By 2017, SO2 emissions were 15.1%, 
supposedly on track to meet the 27% target reduction by 2020. This validation notes that it is 
not clear what the source of information used to measure the emissions reduction indicator was. 
The PCR did not present any information on either energy efficiency levels of targeted industries 
or international best practices.  
 
28. On the basis of the evidence in the PCR, this validation finds that the project impacts 
were positive, although the information on the achievement of the impact indicators could not be 
entirely attributed to the project, since other factors improved energy intensity. The SPG 
diversified activities from energy-intensive towards other higher value industries. The share of 
GDP from the secondary and more energy-intensive sector declined from 62% in 2010 to 40% 
in 2017. Although there were other programs financing energy efficiency projects of industries38 
and investments to improve power plant efficiency39 in Shandong, this validation assesses the 
project’s development impact satisfactory. 
 
B. Performance of the Borrower and Executing Agency 
 
29. The PCR rated the performance of the financial intermediary satisfactory indicating that 
the CEB adequately performed its tasks and responsibilities to support project implementation. 
The CEB complied with all loan covenants and effectively coordinated the selection of 
subprojects, disbursement of funds, and performance of audits. No rating was provided for the 
executing agency in the PCR. 
 
30. This validation assesses the performance of the borrower and executing agency 
satisfactory. The Ministry of Finance, the borrower, and the SPG provided funds to the CEB in a 
timely manner. The SPG established a PMO that enhanced coordination, monitoring and 
supervision of implementation by the CEB. The PMO prepared project management and 
implementation regulations and ensured that the project performance and monitoring system 
(PPMS) and ESMS were implemented. Although project implementation was slow at first 
because of the cancellation of one subproject, new sub-borrowers were identified.  
The screening of sub-borrowers for the second batch of subprojects was ongoing, and one new 
subproject was under implementation.  

 
36 Calculated based on information from the Shandong Statistical Yearbook. Government of the People’s Republic of 

China, Shandong Provincial Bureau of Statistics. 2015. Shandong Statistical Yearbook 2015. Beijing. 
37 The PCR provided a figure of 19.8%, and a target of 17%. It is unclear the data used for these calculations, since it 

differs from the reported in Shandong Statistical Yearbook (footnote 36). 
38 World Bank. 2011. Project Appraisal Document: Shandong Energy Efficiency Project. Washington DC. 
39 World Bank. 2009. Project Appraisal Document: Thermal Power Efficiency. Washington DC. 



C. Performance of the Asian Development Bank and Cofinanciers 
 
31. The PCR rated the performance of ADB highly satisfactory. ADB provided technical 
support through a PPTA grant during project preparation. Capacity building on ADB’s 
procedures and rules for project implementation was provided to the CEB and SPG.  Subproject 
eligibility criteria were established, and two initial subprojects were endorsed for approval. 
During implementation, ADB closely communicated with the CEB, PMO and sub-borrowers, and 
conducted subproject site visits to resolve implementation issues. ADB supported the provincial 
government’s efforts to promote the investment program and helped improve their management 
procedures. Changes in scope were also approved in a timely manner to respond to 
implementation challenges. The safeguard work quality during appraisal and supervision was 
adequate. However, the two-year delay in finding a subproject replacement could have been 
avoided by expanding the initial pool of suitable projects at appraisal—setup a revolving fund for 
which was part of the PPTA scope. For this reason, ADB performance is assessed satisfactory.  
 
D. Others  
 
32. The PCR reported that all the four first batch subprojects were completed on time. Only 
the Lufang subproject procured goods (PCR, Appendix 7). The performance of contractors and 
suppliers was not documented in the PCR. Hence, no opinion on this performance is possible.  
 

IV. OVERALL ASSESSMENT, LESSONS, AND RECOMMENDATIONS 
 
A. Overall Assessment and Ratings 

 
33. Although the PCR rated the program successful, this validation has downgraded two 
component ratings: relevance and efficiency. The program was assessed relevant, effective, 
efficient, and likely sustainable. It was relevant because it was aligned with the PRC’s and 
ADB’s priorities, while the design was adequate despite some shortcomings during 
implementation. It was effective, since it achieved cumulative energy savings, and CO2 and SO2 
emissions were reduced. However, the investment target for new subprojects was not achieved 
at project closing. The project was efficient because the EIRR at completion was greater than 
12%, although methodological issues warrant caution to validate its value above 18%. The 
project was assessed likely sustainable, since subloan repayments started and $55 million was 
available for relending. However, changing sector conditions may slow down the identification 
and implementation of the second batch of subprojects. Overall, this validation assesses the 
project successful. 
 

Overall Ratings 

Validation Criteria PCR IED Review 
Reason for Disagreement 

and/or Comments 
Relevance Highly Relevant Relevant 

 
 
 
 
 
 

There was a change of sub-
borrowers that impacted the 
nature of activities/enterprises 
supported. Subproject 
eligibility requirements proved 
cumbersome for the private 
sector, especially the 
guarantees. 

Effectiveness  Effective Effective  
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Validation Criteria PCR IED Review 
Reason for Disagreement 

and/or Comments 
Efficiency  Highly Efficient Efficient Calculation of economic 

benefits and financial returns 
are unclear, and project 
delays reduced its efficiency. 

Sustainability Likely sustainable Likely sustainable  
Overall Assessment Successful Successful  
Preliminary 
Assessment of Impact 

Satisfactory Satisfactory 
 

 

Borrower and 
executing agency 

Satisfactory Satisfactory 
 

 

Performance of ADB Highly 
Satisfactory 

Satisfactory 
 

Project implementation 
delays. 

Quality of PCR  Satisfactory Para. 40. 
ADB = Asian Development Bank, IED = Independent Evaluation Department, PCR = project completion report. 
Source: ADB (IED). 
 
B. Issues and Lessons 

 
34. The PCR documented a number of findings. A key finding is that the funds are revolving 
at a slower pace. The ADB expected the FIL to revolve fully about two times and support an 
additional eight subprojects. The main reasons for slower implementation include:  
(i) the requirement for the financial guarantee by the local government was cumbersome;40  
(ii) reduced subsidies for renewable energy development in Shandong have slowed down 
market dynamism; and (iii) the local economic slowdown decreased the number of enterprises 
willing to implement energy efficiency projects. Currently only one subproject, Shandong 
Zhongzhuang,41 has been approved as part of the second batch of subprojects. This subproject 
was able to obtain a guarantee from its mother company, a state-owned enterprise, and 
implemented the technological solutions within the company’s manufacturing sites, directly 
capitalizing energy savings. The PCR identified one lesson: collecting accurate baseline data 
and designing an M&V system ensures consistency for measuring energy savings and 
emissions reductions. 
 
35. The PCR recommended that: (i) the requirement for financial guarantee by local 
government be relaxed, should the CEB assume responsibility for assessing the types of 
guarantee or collateral needed to approve future new subprojects, enabling the FIL to be fully 
market-oriented; (ii) additional incentives for emission reduction be provided to sub-borrowers 
through the inclusion of interest rebate and defined reduction milestones as a part of loan 
covenants; (iii) the PMO and CEB establish a CO2 reduction registry system for sub-borrowers 
to link with nationwide carbon trading.  
 
36. This validation built on the key lessons of the PCR and suggests the following: 
 

(i) Country-level lessons. The PRC’s energy market is dominated by government 
oversight and regulation, rather than market principles. Government policies on energy 

 
40 Local government leaders are reluctant to sign financial guarantees for private enterprises, especially for significant 

amounts of foreign debt, due to the risk-averse accountability system of public officials (cadre system).  
41 The project is using $23 million of the revolved funds. It will develop 35MW of roof solar PV in their own factory 

roof. The PCR mentioned in footnote 11 that the remaining $32 million of the revolved funds is to be used by 
Kangpingna green production manufacturing subproject. Approval is expected by the end of May 2019. 



pricing, subsidies, financial requirements, and emissions reduction targets shape energy 
efficiency markets and the demand for and supply of finance. Flexibility is required to 
adapt project implementation to evolving market conditions and government priorities.  
 
(ii) Project-level lessons. Financial intermediation arrangements can help build 
energy efficiency lending portfolios of commercial banks. Technical advisory and 
capacity building are critical in ensuring that commercial banks are able to assess risks 
and returns associated with energy efficiency investments. The broad range of 
enterprises and technologies requires commercial banks to expand their knowledge and 
understanding of energy efficiency technologies to broaden project origination and 
monitoring skills.42 
 
(iii) Results framework and methodology-level lessons. It is essential to adopt an 
appropriate monitoring framework with relevant indicators. To measure project outcome, 
an indicator relating to reduced energy costs within enterprises or increased ESCO’s sales 
of services would have provided information to assess actual returns of energy efficiency 
investments. Impact indicators should relate to specific industries rather than the sector.  

 
C. Recommendations for Follow-Up 
 
37. This validation agrees with the key recommendations for followup identified by the PCR 
suggesting that ADB should continue monitoring the implementation of the second subproject 
batch, the repayments under the first batch, and the execution of the rebates to sub-borrowers 
that achieved the emissions targets.43  The following additional followup actions are suggested: 
(i) ADB should monitor the evolution of the energy efficiency market, particularly the operational 
and financial performance of the ESCOs; and (ii) assess the potential for introducing a third-
party certification M&V system to facilitate access to commercial financing to the ESCOs and 
industrial companies. 
 

V. OTHER CONSIDERATIONS AND FOLLOW-UP 
 
A. Monitoring and Reporting 

 
38. The PCR noted that the SPG established a PPMS but did not elaborate. It did indicate 
that the monitoring of emissions reduction was undertaken twice a year,44 and that the PPMS 
would be used for the second batch of subprojects. 
 
39. This validation found limitations with the DMF: (i) the DMF did not indicate a baseline for 
energy consumption or emissions but only measured savings;  (ii) the outcome and output 
indicators (i.e., energy savings) were the same; (iii) energy savings should have been compared 
with changes in production volumes to see if the energy savings or emission reduction were 
related to efficiency improvements or also to a lower production volume; and (iv) an additional 
performance indicator on the reduction of energy costs at the enterprise level or increased 
ESCOs’ services sales to demonstrate the financial viability of investments would have been 
more informative.   
 

 
42 ADB Independent Evaluation Department. 2011. Evaluation Study: Review of Energy Efficiency Interventions. 

Manila. 
43 Under the Emission Reduction Financial Incentive Mechanism. 
44 Undertaken by Shandong Institute for Product Quality Inspection as the independent third-party agent that 

measured and verified energy savings and emissions reduction of each first batch subproject. 
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B. Comments on Project Completion Report Quality 
 
40. This validation finds the quality of the PCR satisfactory but at the lower threshold. The 
PCR had various shortcomings related to the organization and presentation of information 
(seemingly affected by the FIL template followed), and these limited the adequacy of arguments 
to support performance ratings. Similarly, no rating was provided on the performance of the 
executing agency. The assumptions and methodologies used to calculate the EIRR and FIRR 
were not clearly explained, thus raising concerns about their validity. There was limited 
information on the sources and standards used to measure the DMF indicators.  

 
C. Data Sources for Validation 

 
41. Data sources for this validation were the PCR, the RRP and its linked documents, back-
to-office reports, and memoranda of understanding for loan review and midterm review 
missions. ADB’s country partnership strategies for 2011–2015 and 2016–2020, and the 
Shandong Statistical Yearbook 2015 were also reviewed. 

 
D. Recommendation for Independent Evaluation Department Follow-Up 

 
42. This validation recommends the preparation of a Project Performance Evaluation Report 
once the second batch of subprojects is completed to evaluate in detail the actual results of the 
program and cross-check the validity of the data related to energy savings and emission 
reductions.  
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