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PROGRAM SOUNDNESS ASSESSMENT 
 
A. Program Description 
 
1. The proposed results-based Air Quality Improvement in the Greater Beijing–Tianjin–Hebei 
(BTH) Region—Henan Cleaner Fuel Switch Investment Program is the fifth loan under the multi-
year lending program for air pollution reduction in the greater BTH region. The program supports 
a switch from coal to gas, which is a cleaner fuel for residential, commercial, and industrial use, 
to improve the air quality in Henan Province. The program is being implemented by the Henan 
Yu-Tian New Energy Co. Ltd. (YTNE), a joint venture, which was incorporated in 2018 through a 
public-private partnership (PPP) between the government-owned Zhongyuan Yuzi Investment 
Holding Group (ZYIG) and the private company China Tian Lun Gas Holding Limited (CTLG). The 
program’s executing agency is the Henan Provincial Government, and the implementing agencies 
are ZYIG and YTNE. 

2. The program aligns with the government’s objectives, as outlined in the Three-Year Action 
Plan to Win Blue Sky War (2018–2020),1 issued in June 2018, which includes policy actions to 
accelerate (i) the closure of heavily polluting industries, (ii) the reduction of surplus industrial 
production capacity, (iii) the shift to cleaner transportation modes, and (iv) building cleaner and 
less polluting energy systems. The plan seeks to reduce emissions of nitrogen oxide (NOx) and 
sulfur dioxide (SO2) by over 15%, and of particulate matter less than 2.5 micrometer in diameter 
(PM2.5) by more than 18% by 2020, compared with 2015 emissions levels. In 2018, the Henan 
Provincial Government issued the Three-Year Action Plan for Henan Province to Combat Blue 
Sky War (2018–2020), which seeks to (i) reduce PM2.5 to 58 microgram per cubic meter (μg/m3) 
by 2020, and (ii) achieve the national category II air quality standard (of 35 μg/m3) by 2023.2 

3. Based on the Henan Province’s energy development plan (2012‒2030),3 medium- and 
long-term planning to replace coal with clean energy in townships (2019‒2030) (and thereby 
improve air quality) calls for a 12-year investment program to support expansion of the natural 
gas network and development of biogas.4 The program is being implemented in phases, and 
Asian Development Bank (ADB) will support activities for the initial 5-year stage through results-
based lending (RBL); following the initial successful demonstration, the program will help Henan 
Province achieve its overall goal by 2030. The program requires phased implementation in 
scattered areas of Henan Province. The program scope is detailed in Table 1. 

Table 1: Program Scope 
Item Broader Program RBL Program 
Outcome Use of cleaner fuels by 4.5 million 

residential, commercial, and 
industrial customers in Henan 
Province increased by 2030. 

Use of cleaner fuels by 1.2 million 
residential, commercial, and industrial 
customers in Henan Province increased 
by 2023. 

Key outputs Gas distribution network systems 
expanded at the county level 

Gas distribution network systems 
expanded at the county level, thereby 

                                                
1  State Council. 2018. Three-Year Action Plan to Win Blue Sky War. Beijing.  
2  Henan Development and Reform Commission. 2018. Three-Year Action Plan for Henan Province to Combat Blue 

Sky War. Zhengzhou.  
3  Henan Provincial Government. 2013. Medium- and Long-Term Energy Development Plan in Henan Province (2012–

2030). Zhengzhou. 
4  Zhongyuan Yuzi Investment Holding Group. 2019. Medium- and long-term planning for the transformation of coal 

into clean energy in townships. Zhengzhou. 

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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Item Broader Program RBL Program 
(94,080 km of low-medium pressure 
distribution pipeline and 44 gas 
stations to supply 1.29 billion Nm3 of 
gas), thereby replacing old coal 
burning facilities; biogas production 
and delivery increased (to 51 million 
Nm3); commercial financing 
mobilized; and gender-sensitive 
cleaner fuel use awareness 
enhanced. 

replacing old coal burning facilities; 
biogas production initiated and 
delivered; gender-sensitive cleaner fuel 
use awareness initiated; and 
institutional building and capacity 
enhancement of the implementing 
agencies supported. 

Activity types Infrastructure development for gas 
distribution and biogas production 
increased; gender-sensitive 
awareness campaign. 

Infrastructure development for gas 
distribution and pilot biogas production, 
institutional building and capacity 
enhancement, and gender-sensitive 
awareness campaign. 

Expenditure size €1,988.9 million (2019–2030) €556.6 million (2019–2023)  
Geographical 
coverage 

Henan Province Henan Province 

Implementation 
Period 

2019‒2030 2019‒2023 

BTH = Beijing–Tianjin–Hebei Region, m = kilometer, m3 = cubic meter, Nm3 = normal cubic meter, RBL = results-based 
lending. 
Source: Zhongyuan Yuzi Investment Holding Group. 
 
4. The RBL program scope during 2019‒2023 covers (i) expanding the gas network systems, 
including low and medium pressure distribution pipelines and gas stations, and thereby replacing 
the old coal burning facilities; (ii) developing pilot biogas plant facilities, to produce biogas from 
agricultural crop waste; (iii) strengthening the institutional capacity of ZYIG and YTNE to raise the 
additional funding needed to complete the program by 2030; and (iv) enhancing awareness about 
the safety of cleaner fuel use and indoor air pollution reduction among the gas end-users, with 
special attention to gender impacts. 

B. Program Soundness 
 

1. Relevance and Justification 
 
5. Sector strategies. In 2018, Henan Province was highly dependent on coal, which 
accounted for about 72.0% of primary energy, compared with the national average of 59.0%. The 
province is a major contributor to air pollution in the greater BTH region, with air pollutant 
emissions far above the national category-I air quality standard and the World Health Organization 
standard in terms of PM2.5 (62 μg/m3), particulate matter less than 10 micrometer in diameter 
(PM10) (106 μg/m3), SO2 (21 μg/m3), and NOx (41 μg/m3). This program aims to improve air quality 
in Henan Province by switching from coal to gas. 

6. The RBL program will contribute to an increase in the use of cleaner fuels for primary 
energy and therefore a reduction in air pollution, with dependence on coal for primary energy 
declining to 65% by 2023 and 58% by 2030, as targeted by province’s energy development plan 
(footnote 1). The RBL program aims to provide 1.2 million residential, commercial, and industrial 
customers in Henan access to natural gas and biogas by 2023. Thereafter the overall program 
will continue to expand the natural gas network, reaching 4.5 million residential, commercial, and 
industrial customers, mainly in rural areas of Henan Province, by 2030.  By 2023, 1.02 million tons 
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of coal use will be avoided annually, with emissions reductions of over 1.8 million tons of carbon 
dioxide (CO2), 11,242 tons of SO2, 3,611 tons of PM2.5, and 2,252 tons of NOx.  

7. Inclusiveness. The RBL program will address rural–urban disparity in cleaner fuel 
access. It will support the Poverty Reduction Program for China’s Rural Areas (2011–2020), which 
promotes poverty reduction through environmentally friendly development and balanced resource 
allocation.5 The program will specifically focus on rural customers in Henan Province to increase 
the use of cleaner fuel in rural areas. All major urban centers in Henan already have access to 
natural gas, and the program will expand coverage in 80 rural counties. Most low-income 
households in Henan are concentrated in rural areas. Rural households continue to use coal or 
wood-fired stoves for heating and cooking, with serious repercussions that include (i) poor indoor 
air quality, which causes respiratory diseases; (ii) increased mortality as a result of carbon 
monoxide poisoning; (iii) fire-related injuries; and (iv) high burden for fuel expenditure. Liquified 
petroleum gas (LPG) and electricity are cleaner energy options, but the annual fuel expenditure 
for LPG is about 40% higher than for natural gas, and electric stoves are less satisfying for rural 
households that prefer stoves with visible, high caloric flames that better match the cooking style 
in the  People’s Republic of China (PRC).  

8. A survey of more than 500 rural households in the program area found that most 
households could afford the cost of a new gas stove and gas connection, but that these were not 
affordable for some poor households. To overcome these entry barriers and ensure universal 
services, the RBL program will waive the connection fees for new customers, including poor and 
vulnerable households, and in addition YTNE will provide an installment payment scheme for 
households that cannot afford stove purchases. To ensure safety standards are met and 
encourage the switch to natural gas, YTNE will promote its accredited gas appliances to new 
households through its customer awareness programs for new consumers.  

9. The program’s primary beneficiaries will be the 1.2 million newly connected customers in 
Henan Province who gain access to cleaner, safer, and more affordable fuel. Benefits include 
improved indoor air quality, reduced impacts on health, fewer fire-related accidents, and reduced 
fuel expenditures (average fuel savings are estimated at CNY340 per household per year, 
depending on the previous fuel used). Rural farmers will also benefit from selling straw to biogas 
plants when these become operational. In the long term, the 109 million inhabitants of Henan 
Province, and others beyond the province, will also benefit indirectly from improved air quality. 

10. Gender impacts. The program will seek to alleviate gender disparities. Women in rural 
and suburban areas tend to have a higher incidence of respiratory diseases as a result of indoor 
air pollution from coal use. In addition, traditional heating methods demand more time from 
women, who are generally in charge of cooking and heating, particularly in rural areas. The 
program plans to address gender inequality by (i) reducing women’s time burden through access 
to improved heating and cooking technology; (ii) enhancing health outcomes as a result of the 
use of cleaner, safer energy; and (iii) improving direct and indirect employment in new jobs 
generated by the proposed program during construction and operation, including work (a) 
inspecting natural gas pipelines near villages, (b) providing information to users, (c) conducting 
household safety inspections, (d) collecting natural gas fees for customers with mobility barriers 
(e.g., the elderly), and (e) reporting on safety concerns to the county level focal points. Women 
can serve as primary program implementation facilitators through the awareness programs.   

                                                
5  State Council. 2011. Poverty Reduction Program for China’s Rural Areas. Beijing.  
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2. Adequacy 
 
11. Effectiveness. The RBL program will help Henan Province achieve a substantial shift 
toward cleaner cooking and heating fuels by accelerating gasification of residential, commercial 
and industrial customers, and piloting the supply of a supplementary source of clean fuel through 
the biogas plant. These achievements will meet the goals of the central and provincial 
governments (para. 2 and footnote 3), which have set phased gasification targets with the goal of 
improving air quality. The gender-focused awareness campaign will help ensure an increase in 
the use of cleaner fuels among portions of the population most affected by the use of coal and 
other traditional fuels. An institutional capacity building component, with gender targets, will help 
build YTNE’s operational and financial sustainability through an initial period of rapid growth. 

12. Efficiency and economy. This program will leverage ADB resources to expand critical 
gas transmission infrastructure that can be used to deliver natural gas and biogas, which are 
cheaper and less polluting than coal for cooking and heating.  ADB lending is critical because of 
the relatively high costs and lower returns of providing gas infrastructure to rural areas in the initial 
years of an access expansion program. Provincial government resources, provided through ZYIG, 
are similarly essential for ensuring the creditworthiness and borrowing capacity of YTNE. Private 
sector expertise and past experience in the sector will be provided by CTLG to ensure operational 
efficiency of day-to-day construction and management, while saving public resources. The PPP 
setup between ZYIG and CTLG can have organizational incentives to induce optimal resource 
allocation and incremental efficiency gains. To change individual behavior, the program’s gender-
focus awareness component and CTLG’s experience in marketing and customer services will 
ensure incentives for uptake of cleaner fuels by rural households. 

13. The RBL program will seek to gradually attract private and commercial resources. The 
RBL program will cover €556.6 million of the €1,988.9 million for the overall investment program. 
ADB’s contribution to the RBL program is €269 million, with the balance to be financed by 
shareholder equity, and domestic financial institutions, such as the China Development Bank. 
Rural and remote areas are more difficult and expensive to connect to the gas network and 
therefore these households will be connected using financing guarantee support through the 
government. ADB financing is crucial to reduce barriers to the entry development in rural 
gasification. Spur pipelines will gradually be extended in subsequent phases; as YTNE’s 
operational and financial capacity increases, toward the end of the RBL period financing can be 
expanded to include private equity, bonds, and commercial bank finance to implement the broader 
investment program. 

14. Sustainability. YTNE has implemented the program following its establishment in 2018. 
Over 0.3 million households gained access to the gas network in 2018 (out of the 1.2 million to 
be targeted under the RBL program). A third-party audit sampled more than 40% of customers 
as of August 2019, and found the condition of existing connections to be satisfactory.      

15. Provision of gas to existing households was initiated using equity resources, and debt 
resources are expected to provide the financial leverage to proceed to the next phase. ADB’s 
support early in the gas network expansion, using the unique RBL modality, will help ensure 
sustainable funding for subsequent long-term investment. The additional 1.2 million connections 
achieved through the RBL program will serve as a proof-of-concept for the economic and financial 
viability of expansion to a larger areas. Government policies and an awareness program will help 
prevent a switch back to coal, support uptake of additional connections, and encourage higher 
incremental use by existing customers. 



 5 

16. The RBL program financing plan is designed to be predictable, with initial funding provided 
by the implementing agencies and domestic bank resources. ADB funding will not be available 
until the implementing agencies (ZYIG and YTNE) meet the agreed RBL disbursement-linked 
indicators (DLIs). Therefore, the implementing agencies are required to generate the needed 
internal resources and cash flows on a timely basis, as outlined in the financing plan.  

3. Financial and Economic Analysis 
 
17. Suitability of financing. ADB financing is needed to initially fund the expansion plan that 
focuses on a broader geographic area of Henan Province. Provincial government financing, 
through ZYIG, is essential to ensure the creditworthiness of YTNE as a newly-created operator. 
The RBL program will be financed using the ADB’s €269 million loan, the China Development 
Bank’s credit line, and the implementing agencies’ own equity. YTNE will be financed toward 2023 
through a 70:30 debt-to-equity split. After adding the retained earnings from sales to households 
connected to the network, the YTNE’s debt-to-equity ratio can be maintained at 70:30.   

18. Financial analysis and viability. A financial analysis of the RBL program considered if 
the costs and revenues incurred to investments for the program. 6  The financial analysis 
concluded the financial internal rate of return exceeds the weighted average cost of capital of 
2.25%. The program’s financial internal rate of return is 7.76%. The results remain viable in the 
face of an increase in capital costs, an increase in non-commodity (gas) operating costs,7 or a 
reduction in natural gas demand. Under the overall program, YTNE’s institutional financial position 
is projected to remain healthy and sound, with a debt service coverage ratio of 1.2 and a debt-to-
equity ratio of 70:30. As the project’s main sponsor, ZYIG is also expected to maintain a financially 
viable and sustainable position.8      

19. Economic analysis and sustainability. The economic analysis was conducted in 
accordance with ADB guideline.9 Economic benefits, such as avoided pollution and reduction in 
coal use, were assessed against the RBL program's costs.10 The RBL program has an economic 
internal rate of return of 10.94%. The economic analysis found that the program is economically 
viable compared with the ADB's regular threshold of 9% and the pollution control program’s 
benchmark of 6%. Sensitivity tests found the economic internal rate of return is robust at the 
regular threshold. To initiate and sustain the program, ADB finance will first promote and expand 
investment in the program, which has suffered from a lack of public and private financing. The 
RBL program will provide health benefits to residents of Henan by reducing local air pollution, 
help reduce carbon dioxide emissions, help residents and business reduce energy costs by using 
less costly fuel, and eventually create jobs in local areas. 

                                                
6   Financial Analysis (accessible from the list of linked documents in Appendix 2 of the report and recommendation of 

the President). 
7  As described in more detail in the Program Expenditure and Financing Assessment (accessible from the list of linked 

documents in Appendix 2 of the report and recommendation of the President), wholesale gas purchase costs and 
end-user delivery tariffs are both regulated by the PRC’s National Development and Reform Commission (NDRC). 
NDRC has historically protected wholesale gas purchasers like YTNE from large fluctuations in gas commodity costs 
but allowed for modest pass-through of fluctuations to end-users. Gas purchase costs are therefore essentially pass-
through costs and are treated as such in the financial analysis. 

8  In the draft program agreement, ZYIG is to maintain the debt service coverage ratio of 1.2 and the debt-to-equity 
ratio of 75:25. 

9  ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
10 Economic Analysis (accessible from the list of linked documents in Appendix 2 of the report and recommendation of 

the President). 
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4. Implementation Arrangements 
 
20. The Henan Provincial Government is the executing agency, and it has designated ZYIG,11 

a 100% provincial-owned entity, to implement the program (ZYIG is entrusted by the provincial 
government to facilitate urban–rural integration in the province). ZYIG has partnered with CTLG,12 

a private entity, to undertake implementation. CTLG operates a natural gas business in 60 cities 
of 17 provinces in the PRC; its main business covers gas technology development, new energy 
technology development, new energy project development and operation, and related consulting 
services. YTNE is a joint venture company formed by ZYIG and CTLG. YTNE has been 
established as a special purpose vehicle to undertake the program, with 60% equity provided 
through ZYIG and 40% by CTLG.13 Figure 1 indicates inter-entity relationships. 

Figure 1: RBL program financial and implementation arrangements 

 
ADB = Asian Development Bank. 
Sources: Henan Yu-Tian New Energy Co. Ltd., and Zhongyuan Yuzi Investment Holding Group. 
 
21. Private sector involvement. The joint venture private sector involvement will enable the 
RBL program to mobilize both public and private resources to achieve cost-effective construction 
of the gas distribution network. In this program, day-by-day project operations will be supported 
by CTLG. The program will help encourage private sector involvement in gas distribution beyond 

                                                
11 ZYIG is a provincial government-owned investment arm, established in 2011. Its mandate is to finance urban and 

rural development for housing and associated basic infrastructure in Henan Province.  
12 CTLG was established in 2002 for natural gas supply and sales, and listed on the Hong Kong stock exchange in 

2010.  
13 YTNE was established in June 2018 to implement the program. ZYIG and CTLG have contributed to YTNE’s equities 

through their controlled subsidiaries, respectively.  
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urban areas and provide a new private sector involvement business model for subsequent similar 
operations.  

22. Role of stakeholders. The Henan Provincial Government will have overall responsibility 
for the program as the executing agency. YTNE will implement the program. ZYIG will provide its 
own equity as the YTNE’s majority controlling shareholder and guarantee ADB loan proceeds 
through an on-lending arrangement to YTNE. Therefore, both YTNE and ZYIG will be 
implementing agencies for the ADB financing. CTLG will provide equity funding and bring 
operational and management knowledge, expertise, and practices for gas network construction, 
operations, and management, as demonstrated in other areas of the PRC. Through its contracts 
CTLG will help YTNE make natural gas purchases  and set up engineering and safety codes, and 
enterprise resource planning systems through institutional capacity management. ZYIG will 
support program fundraising from both public and private resources throughout the overall 
program period (until 2030).     

23. Fiduciary and safeguard functions. The RBL program will use ZYIG and YTNE’s 
fiduciary safeguard systems in institutional financial management, procurement, anticorruption, 
and social and environmental management, which will be reinforced by the program action plan. 
Funds will be managed by YTNE's financial management systems, using their procedures for 
budget preparation, funds release, execution, and accountability. YTNE has a budget 
management system in place, and periodic external audits will be conducted in accordance with 
the PRC’s auditing standards. Extensive public consultations will continue during program design, 
including stakeholders’ workshops and awareness campaign programs to address safeguard and 
gender issues. 

24. Monitoring and evaluation. Monitoring results achievement and compliance with 
fiduciary and safeguard requirements will be critical for program success. The RBL program 
requires that ZYIG and YTNE report DLI results each year and have them properly verified by 
reliable independent parties in order to able to receive loan proceeds from ADB. Currently, there 
is no integrated system to monitor construction, operation and maintenance; budget and 
procurement; and human resources of YTNE for sustainable overall program implementation. As 
a result, one output of the program, which will have associate DLIs, will be to increase the 
institutional and organizational monitoring and evaluation capacities of both ZYIG and YTNE. 

C. Managing Risks and Improving Capacity 
 
25. The soundness assessment shows that the RBL program is justified as a result of the 
benefits of the PPP, efficiency gains, impact on social disparity, and achievement of overarching 
results. The capacity of ZYIG and YTNE to implement the program has been demonstrated by 
initial implementation (since 2018). There are, however, some capacity gaps and risks that can 
be addressed to ensure the overall program's success. 

26. YTNE provided 0.3 million households with gas connections in 2018 on a pilot basis, and 
intends to extend the gas network to an additional 1.2 million residential, commercial, and 
industrial customers under the RBL program (2019‒2023), and eventually to a total of 4.5 million 
residential, commercial, and industrial customers under the overall program (2019‒2030). A large 
number of subprojects will be implemented over time, and across the province, and these may be 
delayed as a result of each subproject’s technical design specifications, procurement, land 
acquisition, environmental assessments, and construction work. These activities can be 
supported and led by an experienced private developer (i.e., CTLG) for supervision and 
management of ongoing work (e.g., subproject implementation, operation and maintenance, 
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customer service, and gas supply marketing). However, YTNE’s overall institutional capacity 
should further be enhanced to enable it to manage almost 5 million customers, while program 
implementation should also be systematically monitored to reduce program implementation and 
completion risks.  

27. For the purposes of YTNE’s institutional capacity building, the program intends to 
strengthen procurement and safeguard management through the program action plan. Financial 
and risk management will be strengthened through adoption of appropriate guidelines and 
manuals. These activities will be streamlined and integrated through the ERP systems, which will 
also be employed to manage customer services, human resources, and safety monitoring. As 
YTNE’s major sponsor, ZYIG’s institutional capacity will also be improved, particularly in the area 
of corporate governance, through introduction of corporate risk management guidelines and a risk 
management function with specialized committees. This corporate governance strengthening will 
enhance ZYIG’s credit, investment and financial ability to support program sustainability.      
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