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PROGRAM RESULTS ASSESSMENT 
 
A. Program Results Framework  
 
1. Energy sector goals and target. The provincial government has adopted immediate, 
medium- and long-term results frameworks. The Cleaner Fuel Switch Investment Program is 
anchored in and linked to Henan Province’s medium- and long-term energy development plan 
(2012–2030), with a strategic goal of expanding access to natural gas and biogas for 70 million 
people, and thereby increasing, by 2030, the share of natural gas in primary energy consumption 
to more than 15% and reducing the share of coal to no more than 56%.1 Henan Province’s 
Thirteenth Energy Sector Five-Year-Plan (2016–2020) sets out a medium-term policy direction: 
reducing coal consumption in absolute term from 174 million tons (Mt) of standard coal equivalent 
in 2016 to 152 Mt of standard coal equivalent in 2020, and increasing natural gas and renewable 
energy in primary energy consumption to 17.5%.2 Annual energy development plans are directly 
linked with the five-year development plan and define policy targets and actions to be taken by 
local governments by 2020.  
 
2. Air pollution reduction goals and target. In addition to the regular development 
planning results framework, a medium-term cross sectoral and comprehensive development 
framework to improve air quality in the greater Beijing–Tianjin–Hebei region is in place. The 
Government of the People’s Republic of China (PRC) launched the first Comprehensive Action 
Plan for Air Pollution Prevention and Control 2013–2017, which aimed to improve air quality in 
the region; its successful implementation reduced concentrations of particulate matter less than 
2.5 micrometer in diameter (PM2.5) by 39.6%, from 105 micrograms per cubic meter (μg/m3) in 
2013 to 64 μg/m3 in 2017.3 The government issued the Three-Year Action Plan to Win Blue Sky 
War (2018–2020) in June 2018 to reduce emissions of nitrogen oxide (NOx) and sulfur dioxide 
(SO2) by more than 15%, and PM2.5 by more than 18% by 2020, compared with emissions in 2015. 
In addition, Henan Provincial Government (i) in 2014 issued the Blue Sky Action Plan (2014–
2017) to reduce emissions of particulate matter less than 10 micrometer in diameter (PM10) by 
15% and PM2.5 by 10% by 2017, as compared with emissions in 2012; and (ii) in 2018, issued the 
Three-Year Action Plan for Henan Province to Combat Blue Sky War (2018–2020), which 
includes comprehensive policy actions relating to reduction of coal consumption, promotion of 
energy efficiency, deployment of renewable energy, and reduction of transportation emissions to 
(a) reduce PM2.5 to 58 μg/m3 by 2020, and (b) achieve the national category II air quality standard 
of 35 μg/m3 by 2023.4 
 
3. Cleaner Fuel Switch Investment Program. The Cleaner Fuel Switch Investment 
Program aims to establish a county-based, distributed gas supply with a target of reaching 4.5 
million customers in 80 less-developed, and geographically scattered counties; this will accelerate 
a switch from coal to natural gas and biogas for industrial, commercial, and household energy 
use. The overall program will provide about 16 million people with access to natural gas and 
biogas. It is directly linked with the medium and long-term energy development plan (footnote1) 
to promote natural gas and alternative gas use, and thereby reduce emissions in line with the 
current three-year action plan (2018–2020) (para. 2). The Cleaner Fuel Switch Investment 

                                                      
1  Government of Henan Province. 2012. Medium- and Long-Term Energy Development Plan (2012–2030). 

Zhengzhou. 
2  Henan Development and Reform Commission. 2016. Thirteenth Energy Sector Five-Year-Plan. Zhengzhou.  
3  State Council. 2013. Comprehensive Action Plan for Air Pollution Prevention and Control. Beijing. 
4  Henan Development and Reform Commission. 2018. Three-Year Action Plan for Henan Province to Combat Blue 

Sky War. Zhengzhou.  
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Program started implementation in June 2018 on pilot basis, and has already reached 307,078 
customers by the end of 2018. 

 
4. The overall Cleaner Fuel Switch Investment Program was revised in 2019 in consultation 
with the Asian Development Bank (ADB) to incorporate (i) biogas investment for cleaner fuel 
diversification; and (ii) a gas awareness program, with particular attention on women, to stimulate 
a change in traditional fuel use. The construction activities under the overall program is in three 
stages: initial (2019–2021), midterm (2022–2025), and long-term (2026–2030) (Table 1). The 
proposed result-based lending (RBL) program supports the initial stage of this overall program. 
Upon successful completion of the overall program in 2030, 1,291 million cubic meters (m3) of 
gas (natural gas and biogas) will be supplied annually, thereby avoiding the use of 4.17 million 
tons of coal annually, with attendant emissions reductions totaling 7.29 Mt of carbon dioxide, 
45,540 tons of SO2, 21,655 tons of PM2.5, and 9,054 tons of NOx.  

 
Table 1: Targets of the Overall Cleaner Fuel Switch Program 

 Initial Stage 
 2019–2021 

Midterm Stage 
2022–2025 

Long-Term Stage 
2026–2030 

Annual coal use 
reduction 

0.33 Mt 2.09 Mt 4.17 Mt 

Annual emission 
reduction 

1,719 t of PM2.5, 3,645 t 
of SO2, 741 t of NOx, 
and 0.58 Mt of CO2 

10,874 t of PM2.5, 22,911 
t of SO2, 4,580 t of NOx, 
and 3.67 Mt of CO2 

21,655 t PM2.5, 45,540 t 
of SO2, 9,054 t of NOx, 
and 7.29 Mt of CO2 

Natural gas supply 26,880 km of distribution 
pipeline, and 12 gas 
stations, to supply 101 
million Nm3 of natural 
gas for 1.2 million 
customers.  

66,080 km of distribution 
pipeline, and 31 gas 
stations, to supply 646 
million Nm3 of natural 
gas for 2.95 million 
customers.  

94,080 km of distribution 
pipeline, and 44 gas 
stations, to supply 1,291 
Nm3 of natural gas for 
4.5 million customers.  

Biogas production  One biogas production 
facility developed to 
supply 17 million Nm3 of 
biogas and 75,000 t of 
organic fertilizer.  

Two biogas production 
facilities developed to 
supply 34 million Nm3 of 
biogas and 150,000 t of 
organic fertilizer. 

Three biogas production 
facilities developed to 
supply 51 million Nm3 of 
biogas and 225,000 t of 
organic fertilizer. 

National Air 
Quality Standard 

Above class II Achieve class II Achieve class I 

CO2 = carbon dioxide, km = kilometer, Mt = million tons, Nm3 = normal cubic meter, NOx = nitrogen oxide, PM 2.5 = 
particulate matter less than 2.5 micrometer in diameter, SO2 = sulfur dioxide, t = metric ton. 
Source: Zhongyuan Yuzi Investment Holding Group. 2019. Medium- and long-term planning for the transformation of 
coal into cleaner energy in townships (2019–2030). Zhengzhou.  
 
B. Disbursement-Linked Indicators 
 
5.  Impact and outputs. The RBL program’s impact will be air quality improved resulting 
from a switch in fuel from coal to gas, aligned with the Medium- and Long-Term Energy 
Development Plan in Henan Province (2012–2030). The outcome will be increased use of cleaner 
fuel by residential, commercial, and industrial customers in Henan Province. This will reduce 
emissions of greenhouse gases and air pollutants while building access to commercial finance 
and a domestic market through institutional and organizational capacity enhancement for 
sustainable overall program implementation.  
 
6. The gas use awareness campaign under the RBL program needs time to change the 
behavior of semi-urban and rural customers (ending the use of traditional fuels such as firewood 
and coal and switching to gas), and therefore (i) the number of customers connected to gas and 
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equipped with end-pipe gas connections and gas consumption meters will increase gradually up 
to 1.2 million during 2020–2022, following installation of the network distribution system 
(disbursement linked indicator [DLI] 1); and (ii) gas consumption will also gradually increase, up 
to 316.63 million normal cubic meters (Nm3) (2021–2023) according to the number of customers 
physically connected (DLI 2). Institution building and capacity enhancement under the RBL 
program will also establish an institutional and organizational foundation to unlock CNY915 million 
of commercial financing for sustainable overall program implementation towards 2030 (DLI 3).  
 
7. Output 1: Gas network systems expanded. The program will develop a county-based 
distributed gas system, including a 26,880 kilometer (km) distribution pipeline network, comprising 
2,400 km of medium-pressure and 24,480 km of low-pressure pipelines (DLI 4), and 12 gas 
stations (DLI 5), thereby replacing the old coal burning facilities. Gas will be transported from the 
gas stations through a medium-pressure pipeline network, which is to be connected with the 
regulator box in targeted townships and villages. The low-pressure pipeline network connected 
with the regulator box is to be installed for gas transportation up to the terminal points (the outside 
of customers’ premises). Gas leakage detectors will be installed in the network and customer’s 
houses and buildings, and centrally monitored by the system control and data acquisition devices 
at the regulatory and storage facilities. To address affordability concerns among customers in 
semi-urban and rural areas and stimulate demand for gas, the RBL program will offer (i) free end-
pipe connections, and (ii) installment payment services to help purchase gas appliances such as 
cooking stoves and heaters. Prepaid intelligent card schemes for gas payments will be 
implemented to improve efficiency in billing and payment collection, while avoiding payment delay. 

 
8. Output 2: Alternative clean fuel developed. To supplement natural gas in the future, 
the program will develop pilot biogas plant facilities in Xiayi County of Shanqiu City, with an annual 
production capacity of 17 million Nm3, using the dry anaerobic fermentation process and waste 
sourced from agricultural crops (DLI 6). The pilot plant will be the first utility-scale dry fermentation 
technology application in the PRC, producing biomethane that meets the PRC’s first-class natural 
gas regulation standard, and which will be fed into the gas distribution network for a cleaner fuel 
supply. The dry anaerobic fermentation process is cutting-edge biogas technology, with technical 
advantages and wider flexibility in the use of feedstock when compared to the wet anaerobic 
fermentation technology commonly used in the PRC. The province is the largest grain producer 
in the PRC, but burning of agriculture straw has been identified as a direct source of particulate 
matter. Biogas production from agricultural straw will make use of a locally available alternative 
fuel source while reducing waste burning and resultant direct particulate matter emissions. To 
secure 130,000 tons of agriculture straw annually as feedstock for biogas production, the program 
implementing agency will establish a feedstock collection center and enter into long-term 
procurement agreements with farmers. The pilot plant will produce 75,000 tons of organic fertilizer 
annually as a byproduct of dry digestate, which will replace chemical fertilizers widely used for 
agriculture production in the province.  
 
9. Output 3: Cleaner fuel use awareness enhanced. The program will help change end-
users’ use of traditional energy, and enhance awareness regarding the use of cleaner fuels, and 
gas safety, with special attention to gender impacts such as improved health outcomes and 
reduced time for preparation of household energy (DLI 7). Prior projects in Henan Province have 
found that persistent use of traditional fuels (such as firewood and coal) by semi-urban and rural 
inhabitants is a major obstacle to the adoption of natural gas. The program will support facilitating 
a change in energy use behavior among end-users to stimulate cleaner fuel use by involving 
greater participation by women, who will make up at least 50% of participants in the cleaner fuel 
awareness campaign. The campaign will address the benefits of using gas for cooking and 
heating, the use of gas appliances, and safety issues associated with the use of gas. Ongoing 
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implementation of the awareness campaign is essential in meeting gas connection and the 
consumption targets under the RBL program, and at least 500 awareness programs will be 
convened throughout the program implementation period.  
 
10. Output 4: Institutional building and capacity enhancement. The program will support 
institutional and capacity enhancement for sustainable overall program implementation following 
the RBL program (DLI 8). It addresses the identified institutional and organizational weakness of 
the overall program: (i) development of the integrated enterprise resource planning and 
management system, comprising customer service management, construction and purchase 
control, safety monitoring, human resources management, and financial management, by 2020; 
(ii) strengthened regulation in financial and risk management and in environment and social 
safeguard management by 2019; (iii) strengthened fund raising planning and access to 
commercial financing, by 2021; and (iv) increased staffing for overall program implementation, 
with a gender balance target of increasing the share of women staff, from 15% in 2018 to 30% by 
2022.  
 
11. To lower barriers to providing access to gas for the population in the province’s least 
developed counties, the eight DLIs comprehensively promote the supply of gas through a focus 
on natural gas infrastructure development; technology development focusing on advanced biogas 
fermentation; private sector involvement in service delivery and sustainable funding; and 
behavioral changes among end-users, with particular attention to gender. The program will reach 
1.2 million end-users and target 316.63 million Nm3 of gas consumption, with attendant reduction 
in coal use and improvement in air quality. Outreach, gas consumption, and greenhouse gas and 
air pollutant emission reductions are core results of the proposed RBL program, and 55% of the 
ADB financing will be allocated to DLIs 1, 2, and 3. The DLIs and disbursement allocations are 
summarized in Table 1. 
 

Table 1: Disbursement-Linked Indicators  
 
 

Indicator 

Disbursement 
Allocated  
(€ million) 

Share of Total  
ADB Financing 

 (%) 
Outcomes   
1.  1.2 million customers connected to cleaner fuel 67.25 25.0 
2.  316.63 million Nm3 of gas consumed annually 67.25 25.0 
3.  Commercial financing mobilized after 2022 13.45 5.0 
Outputs   
Gas network system expanded   
4.  26,880 km of gas distribution pipeline installed 40.35 15.0 
5.  12 gas stations installed 27.71 10.3 
Alternative clean fuel developed   
6.  17 million Nm3 of annual biogas produced  49.13 18.3 
Cleaner fuel use awareness enhanced   
7.  At least 50% of program participants are women 
Institutional and organizational capacity enhanced 
8.  Information management system, financial and risk 

management capacity strengthened with full staffing 

 0.36 
 
 

3.50 

  0.1 
 
 

1.3 
Total          269.0          100.0 

ADB = Asian Development Bank, km = kilometer, m3  = cubic meter, Nm3  = normal cubic meter.  
Source: Asian Development Bank. 
 
12. DLIs 1 and 2 concern the physical gas connection with respective customers and actual 
gas consumption. The switch to cleaner fuel in semi-urban and rural areas in the province is 
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challenging because of limited affordability and persistent use of traditional fuels. DLI 7, along 
with DLIs 4 and 5, will comprehensively address this by providing physical infrastructure access, 
supplying affordable services to support a switch in fuel, and promoting awareness of cleaner fuel 
use, with a focus on women to stimulate the demand for gas.  
 
13. DLI 6 concerns diversification of gas sources using biogas, produced using abundant, 
locally available agricultural straw that is otherwise burned following harvest and consequently 
contributes to pollutant emissions. Biogas also contributes to provision of sustainable, cleaner 
fuel with a low carbon footprint. DLI 8 helps strengthen institutional and organizational capacity 
for sustainable implementation of the overall program to 2030 and beyond. DLI 3 concerns access 
to commercial financing for ongoing overall program implementation following the RBL program.   
 
C. Managing Risks and Improving Capacity 
 
14. Overall program-related risks are assessed as moderate: (i) the implementing agency has 
been building experience in implementing the Cleaner Fuel Switch Investment Program since 
2018, and (ii) output indicators as well as DLIs mitigate the risks that could prevent achievement 
of  the outcome level indicators and associated DLIs (paras. 11 and 12). The Integrated Risk 
Assessment and Mitigating Measures provides a fuller risk assessment.5 
 
15. There is a potential risk that a continuous supply of gas will not be available in the long 
term (towards 2030 and beyond). This risk is being addressed through: (i) the involvement of 
China Tian Lun Natural Gas Group, one of the shareholders of the project company for the overall 
program, which should be able to assist in securing the necessary volume of natural gas through 
a combination of long-term procurement contracts and the spot market; (ii) creation of an enabling 
environment for sustainable natural gas supply in the PRC, via ongoing natural gas sector 
deregulation (which began in the PRC in 2018), and increased private sector involvement; and 
(iii) biogas production. The use of dry fermentation technology for biogas production is a proven 
technology in Europe, but the program will constitute the first utility-scale application in the PRC. 
The associated technology risk in the PRC will be controlled by engaging an experienced 
international technology supplier. The location of biogas plant was selected in view of access to 
the feedstock resource and the presence of the primary resource supplier, and the resource 
procurement risk is therefore deemed marginal.  
 

                                                      
5  Integrated Risk Assessment and Mitigating Measures (accessible from the list of linked documents in Appendix 2 of 

the report and recommendation of the President). 


