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INNOVATION FEATURES (SUMMARY) 
 

1. The proposed results-based lending (RBL) program is the fifth loan under the multiyear 
lending program for air pollution reduction in the greater Beijing–Tianjin–Hebei (BTH) region. 
Henan Province in the greater BTH region is one of the heaviest coal dependent province in the 
People’s Republic of China (PRC), and share coal in primary energy use in 2018 was 72.0% as 
compared with the national average of 59.0%. Such dependency of coal use in the province has 
resulted in high air pollutant emissions in terms of particulate matter less than 2.5 micrometers in 
diameter (PM2.5) (63 micrograms per cubic meter [μg/m3]), particulate matter less than 10 
micrometers in diameter (PM10) (114 μg/m3), sulfur dioxide (SO2) (15 μg/m3), and nitrogen oxide 
(NOx) (39 μg/m3) in 2018, all of which are far above the national air quality category I standard, 
and of the World Health Organization standard. The Government of Henan Province issued the 
medium- and long-term energy development plan (2012–2030) to increase natural gas supply for 
reducing coal dependency in primary energy use to 65% by 2023 and 58% in 2030. It has resulted 
in 119% increase in natural gas consumption in the cities, but most of population in semi-urban 
and rural areas remain unserved due to limited affordability, difficulty to change from traditional 
fuel use, and low private and public investment appetite associated with higher investment cost 
in reaching population in geographically scattered townships and villages. To provide province 
wide gas access, the provincial government initiated the cleaner fuel switch investment program 
(2019–2030) which aims to establish county-based distributed gas supply to outreach 4.5 million 
customers in 80 of the less developed geographically scattered counties.  
 
2. The proposed RBL program will support the financing of the program for the time-slice of 
2019–2023 in the overall investment program. It will add substantial value add to lay foundation 
for sustainable implementation of the overall investment program towards 2030, by (i) providing 
comprehensive support for behavioral change in energy use through clean gas use awareness 
campaign with particular attention on gender, and end-user’s cost buy-down with free-of-charge 
gas connection, to lower the social barrier in cleaner fuel use; (ii) facilitating technology leap-
frogging in biogas production using the dry fermentation process, which is the first utility scale 
application in the PRC; and (iii) supporting sustainable business model with private sector 
involvement in cleaner fuel supply in semi-urban and rural areas, through enhancing capacity of 
the implementing agencies.   

 
A. Stimulating behavioral change among rural population  

 
3. Gender Sensitive Intervention and Buy-Down Support. A change in the end-user’s 
traditional fuel use behavior is one of the challenges in achieving intended results. According to 
the social survey conducted under the Asian Development Bank’s (ADB) transaction technical 
assistance, women are mainly responsible for household energy production and use such as 
heating, cooking, and boiling water for bathing children and elderly. They are also playing major 
role in decision making in the household expenditure. Cleaner fuel awareness campaign under 
the proposed RBL will support facilitating a change of such energy use behavior among end-users 
to stimulate cleaner fuel use by involving greater participation of women (at least 50% of 
participants) in the campaign that includes benefit of gas for cooking and heating, and usage of 
gas appliances and safety use of gas. As continuous implementation of awareness campaign is 
essential to urge cleaner fuel switch to meet the gas connection and the consumption targets 
under the RBL program, at least 500 awareness campaigns will be convened throughout the 
program implementation period.  
 

http://www.adb.org/Documents/RRPs/?id=52007-001-3
http://www.adb.org/Documents/RRPs/?id=52007-001-3
http://www.adb.org/Documents/RRPs/?id=52007-001-3
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4. To address affordability concern among customers in semi-urban and rural areas in 
stimulating cleaner fuel demand, the RBL program offers (i) free-of-charge end pipe connection, 
and (ii) installment payment services to help purchase gas appliances such as cooking stoves 
and heaters. Since around 80% of women is also responsible for utility bill payment at local 
payment center, prepaid intelligent card (IC) scheme for gas use payment is to be rolled out not 
only for improving efficiency in billing and payment, but for reducing travel time for women for bill 
payment at the local payment centers.   
 
B. Technology Leap-Frogging for Biogas Production  
 
5. Huge resource potential but slowed utility scale application. Biogas is the alternative 
and locally available clean gas in the PRC, which is produced through anaerobic fermentation 
process from biomass feedstocks such as straw, animal manure, and solid wastes. Biogas 
technology application in the PRC is dominated by smaller scale biodigester which is an 
independent rural household system. It has resulted in shallow knowledge and experience in utility 
scale biogas production, and in relatively higher production cost than that of international 
benchmark.1 Henan Province is the largest grain producer in the PRC, and biogas production 
from agricultural straws will develop a locally available alternative fuel source while reducing 
waste burning and resultant direct particulate matter emissions. Biogas production potential in the 
province is estimated around 4.6 billion cubic meter (m3) which is equivalent to 45.9% of total 
natural gas consumption in the province in 2018. However, current biogas production is less than 
1% of the resource potential in the province.   
 
6. Cutting-edge biogas technology application for future scale-up. The proposed RBL 
program will develop 17 million normal cubic meter (Nm3) annual production capacity of pilot 
biogas plant facilities using dry anaerobic fermentation process, which will be sourced from 
wastes from agricultural crops to supplement natural gas in the future. The pilot plant will be the 
first utility scale dry fermentation technology application in the PRC, producing quality of 
biomethane which meets the first-class standard in the PRC natural gas regulation and is fed into 
the gas distribution network for cleaner fuel supply. Dry anaerobic fermentation is the cutting-
edge biogas technology and has technical advantages in higher production yield, lower operation 
and maintenance cost, and wider flexibility in use of different type of feedstocks, as compared to 
the commonly used wet anaerobic fermentation technology in the PRC. To secure needy volume 
and quality of agriculture straw supply as feedstock for biogas production, the county government 
establishes the feedstock collection center which concludes long-term procurement agreement 
with the program implementing agency for feedstock supply. The pilot plant will also annually 
produce 30,000 tons of organic fertilizer as byproduct of dry digestate to replace widely used 
chemical fertilizer in agriculture production in the province. 

 
C. Supporting Sustainable Business Model with Private Sector Participation  
 
7. Natural gas supply in the PRC has been largely dominated by state-owned enterprise 
(SOE) which owns majority of gas supply infrastructure such as pipeline network, storage, and 
liquified natural gas terminals. This SOE dominated industrial structure is becoming a bottleneck 
in responding to the immediate needs in increasing gas supply to reduce coal consumption and 
improve air quality. Since 2018, the government has initiated a series of reform policies in 
deregulating natural gas sector to encourage private sector participation in upstream and 
downstream natural gas supply. The proposed RBL program is aligned with the ongoing sector 

                                                           
1  Biogas production in the PRC is dominated by wet-fermentation process using livestock manure as feed stock. 

Biogas price in the PRC ranges between CNY3–CNY4 per m3 (or $0.44–$0.58 per m3), whereas international 
average for the same technology with livestock manure ranges between $0.22–$0.39 per m3.  
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deregulation in natural gas supply, and adopts unique approach by crowding in private sector to 
ensure efficient and quality gas service delivery in semi-urban and rural areas, which are difficult 
market segments for the private sector alone to step in. Zhongyuan Yuzi Investment Holding 
Group (ZYIG), a provincial government-owned enterprise which partners with the China Tian Lun 
Gas Holding Limited, a private gas supplier, jointly established Henan Yu-Tian Energy Co. Ltd. 
(YTNE) the special purpose vehicle, to undertake the cleaner fuel switch investment program.  
 
8. The proposed RBL program will support institutional and capacity enhancement of the 
ZYIG and YTNE for sustainable overall program implementation. It addresses the identified 
institutional and organizational weakness: (i) development of the integrated enterprise resource 
planning and management system, comprised of customer service management, construction 
and purchase control, safety monitoring, human resources management, and financial 
management by 2020; (ii) strengthen regulation in financial and risk management for enhancing 
corporate governance, and in environment and social safeguard management meeting 
international safeguard standard by 2019;  (iii) strengthen fund raising planning and unlock an 
access to commercial financing by 2021; and (iv) increasing staffing for the overall program 
implementation, with gender balance target to increase share of women staff from 15% in 2018 
to 30% by 2022.  
 

 


