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1. Sector Performance, Problems, and Opportunities 
 
1. The greater Beijing–Tianjin–Hebei (BTH) region is a strategic industrial and commercial 
zone in the People’s Republic of China (PRC) that generates about one-third of the country's 
gross domestic product (GDP).1 The region’s GDP has grown by about 8% per year, but it 
depends heavily on coal as its primary energy source, resulting in serious, extensive air pollution. 
In 2013 the PRC launched the first Comprehensive Action Plan for Air Pollution Prevention and 
Control (CAAP) 2013–2017 to improve the region’s air quality; the  CAAP reduced concentrations 
of particulate matter less than 2.5 micrometers in diameter (PM2.5) by 39.6%, from 105 
micrograms per cubic meter (μg/m3) in 2013 to 64 μg/m3 in 2017.2 To further improve air quality, 
the government issued the Three-Year Action Plan to Win the Blue-Sky War (2018–2020) in June 
2018.3 It includes policy actions to (i) accelerate closing of heavily polluting industries; (ii) reduce 
surplus industrial production capacity; (iii) shift to less polluting transport modes; and (iv) build 
cleaner energy systems to reduce air pollutant emissions by more than 15% for nitrogen oxide 
(NOx) and sulfur dioxide (SO2), and more than 18% for PM2.5 by 2020, compared with 2015 levels. 

2. Henan is the greater BTH region’s most populous province, and has one of the highest levels 
of air pollution. In 2014, the provincial government issued the Henan Blue Sky Action Plan (2014–
2017) to reduce, by 2017, emissions of particulate matter less than 10 micrometer in diameter 
(PM10) by 15%, and emissions of PM2.5 by 10%, compared with the 2012 level. Despite 
successfully achieving these reductions, 2018 emissions of PM2.5 (63 μg/m3), PM10 (114 μg/m3), 
SO2 (15 μg/m3), and NOx (39 μg/m3) all exceeded the national category I air quality standard, and 
the World Health Organization standard (Table 1). In 2018, the Three-Year Action Plan for Henan 
Province to Combat Blue Sky War (2018–2020) was issued, which includes comprehensive policy 
actions to reduce coal consumption, improve energy efficiency, deploy renewable energy, and 
reduce emissions from transport with the aim of (i) reducing PM2.5 to 58 μg/m3 by 2020, and (ii) 
achieving the national category II air quality standard of 35 μg/m3 by 2023.  

Table 1: Average Air Pollutant Concentrations  
in the Greater Beijing–Tianjin–Hebei Region in 2018 (μg/m3) 

City/Province PM2.5 PM10 SO2 NOx 
Beijing 51 78 6 42 
Tianjin 52 82 12 47 
Hebei 56 109 20 43 
Shanxi 56 114 33 40 
IMAR 31 80 17 23 

Shandong 49 97 16 36 
Henan 63 114 15 39 

Liaoning 38 69 23 30 
WHO Standard 10 20 20 40 

National Standards Grade I: 15 Grade I: 40 Grade I: 20 Grade I & II: 40 
Grade II: 35 Grade II: 70 Grade II: 60   

IMAR = Inner Mongolia Autonomous Region, PM = particulate matter, SO2 = sulfur dioxide, NOx = nitrogen oxide, 
μg/m3=microgram per cubic meter, WHO = World Health Organization.  
Source: Asian Development Bank. 
                                                
1  The original BTH region refers to Beijing and Tianjin municipalities and Hebei Province, which was extended to 

include Henan, Liaoning, Shandong, Shanxi provinces; and the Inner Mongolia Autonomous Region.  
2  State Council. 2013. Comprehensive Action Plan for Air Pollution Prevention and Control. Beijing. 
3  State Council. 2018. Three-Year Action Plan to Win the Blue-Sky War. Beijing. 

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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3. Primary energy mix in Henan Province. Although Henan Province has reduced its 
dependence on coal from 84.3% in 2010 (Table 2), in 2018, coal still accounted for 72.0% of its 
primary energy, compared with the national average of 59.0%. The provincial government’s 
medium- and long-term energy development plan (2012–2030) aims to increase the natural gas 
supply and reduce dependency on coal to 65% by 2023 and 58% by 2030.4  
 

Table 2: Energy Consumption Balance in Henan Province 
Energy Consumption Unit 2010 

(Actual) 
2015 

(Actual) 
2020 

(Forecast) 
Total Energy Consumption Million tsce 189 232 267 
Coal  % 84.0 76.0 70.0 
Oil  % 9.9 13.2 15.5 
Natural Gas % 2.3 5.0 7.5 
Renewable Energy % 3.8 5.8 7.0 

tsce = tons of standard coal equivalent. 
Source: Henan Development and Reform Commission. 2010. Henan Twelfth Energy Development Five-Year-Plan 
(2010–2015), Zhengzhou. Henan Development and Reform Commission. 2016. Henan Thirteenth Energy 
Development Five-Year-Plan (2016–2020). Zhengzhou.  

 
4. Natural gas. Demand for natural gas has increased by 18% per year since 2010 as a 
result of the government’s policy of reducing coal consumption. The PRC was the third-largest 
natural gas producer in the world in 2018, but domestic production of natural gas (which has 
increased by 8.9% annually since 2010) has not kept pace with the rapid increase in demand. 
The deficit has been met with imported liquid natural gas (LNG), which met about 40% of demand 
in 2018. The PRC is expected to be the largest LNG importer globally by the end of 2019. Henan 
Province has good access to the major national natural gas pipelines. The provincial government 
has promoted use of natural gas and other alternative cleaner fuels since 2012, resulting in a 
60.2% increase in natural gas consumption during 2014–2018. Urban gas use accounted for 
67.1% of total natural gas consumption in 2018 (Table 3), but despite rapid expansion in urban 
gas consumption, most semi-urban and rural inhabitants remain unserved, because of a lack of 
affordability and resistance to changing away from traditional fuels. The investment cost to reach 
the dispersed population in townships and villages is high, leading to low private and public sector 
interest. A Japan International Cooperation Agency natural gas supply project in Henan Province 
fell short of targets with respect to physical connections (52%) and natural gas utilization (36%) 
because of the low level of interest in investment associated with the high initial cost of distribution 
network extension, persistent use of traditional fuels, and high connection fees.  
 

Table 3: Natural Gas Consumption in Henan Province  
(million m3) 

 2014 2015 2016 2017 2018 
Total Consumption 6,308.69 6,367.96 7,090.96 8,966.22 10,109.72 

Urban 3,090.21 3,160.51 3,051.89 5,149.31 6,779.91 
Industrial  2,518.22 2,558.63 3,149.27 2,774.34 2,348.59 

Power Generation  403.92 412.33 593.84 728.02 673.43 
Chemical  296.34 236.49 295.96 314.55 307.79 

m3 = cubic meter. 
Source: Henan Superintendent Office, National Energy Administration. 

 
5. Biogas. Biogas, which is produced from biomass feedstock (such as straw, animal 
manure, and solid waste) using an anaerobic fermentation process is an alternative, locally 
available gas in the PRC. Purified biogas can be fed into the existing natural gas transmission 
                                                
4  Government of Henan Province. 2012. Medium- and Long-Term Energy Development Plan (2012–2030). 

Zhengzhou. 



3 

 
 

and distribution system with natural gas. The PRC has a biogas production potential of 122.7 
billion cubic meter (m3), or about 50% of the country’s total natural gas consumption in 2018. 
However, this potential remains unutilized. Biogas production is expected to reach only 8 billon 
m3 (6.8% of production potential) by 2020. The application of biogas technology in the PRC is 
dominated by small scale independent biodigesters. There is limited  knowledge and experience 
in utility scale biogas production, and the PRC has a relatively higher production cost than the 
international benchmark.5 Henan Province is the largest grain producer in the PRC, and biogas 
production from agricultural straw will develop as a locally available alternative fuel source, while 
reducing waste burning and resultant direct and secondary emissions of particulate matter. The 
biogas production potential in Henan Province is estimated at about 4.6 billion m3, or 45.9% of 
total natural gas consumption in 2018. However, the province’s current biogas production is less 
than 1% of the resource potential, mainly because of limited policy support, underdeveloped 
collection of raw material, and immature domestic biogas fermentation technology, which have 
resulted in a lack of sizable utility-scale biogas production.  

2. Government’s Sector Strategy 
 
6.  Cross sectoral policy framework for air quality improvement. Medium- and long-term 
strategies to promote natural gas and biogas consumption and stimulate biogas production are in 
place, in addition to the CAAP, the 2018–2020 action plan, and associated provincial air pollution 
reduction strategies. In combination, these provide the policy framework to holistically address 
cross sectoral issues related to air quality improvement. Coal burning is the major source of air 
pollution, and the province has a medium- and long-term plan to increase natural gas supply and 
reduce coal dependency (footnote 2); the plan’s strategic target has been translated into the five-
year planning process, and needed policy actions to meet the target are being implemented by 
the provincial government through (i) Thirteenth Five-Year Energy Sector Development Plan, (ii) 
Thirteenth Five-Year Natural Gas Development Plan, and (iii) Thirteenth Five-Year Renewable 
Energy Investment Plan.6 

7. Natural gas sector deregulation. The PRC’s supply of natural gas has been largely 
dominated by state-owned enterprises, which own most of the gas supply infrastructure (the 
pipeline network, storage, and LNG terminals). This industrial structure is considered to be one 
of the factors that caused the natural gas supply shortage in 2017, and serves as a bottleneck to 
increasing the gas supply and reducing coal consumption. The government initiated a series of 
reform policies in 2018 to deregulate the natural gas sector and encourage private sector 
participation in the supply of natural gas, through (i) third-party open access to natural gas 
infrastructure, (ii) linking the domestic natural gas price to the international market price, and (iii) 
introducing a 7% benchmark return on transmission and distribution investments.  

8.  Policy support for biogas production. The national plan for sustainable agriculture 
development (2015–2030) provides a policy and regulatory framework for bioenergy and 
addresses agriculture waste and bioenergy as priority goals. The government has also issued a 
national technical code; regulations on construction, operation and maintenance; quality 
standards for feedstock and residue (for fertilizer use); and safety standards. It also requires all 

                                                
5  The price of biogas in the PRC is CNY3–CNY4 per m3 ($0.44–$0.58 m3), whereas the international average for 

biogas produced from livestock manure using the same technology is $0.22–$0.39 m3.  
6   Henan Development and Reform Commission. 2016. Thirteenth Five-Year Energy Sector Development Plan. 

Zhengzhou; Henan Development and Reform Commission. 2016. Thirteenth Five-Year Natural Gas Development 
Plan. Zhengzhou; and Henan Development and Reform Commission. 2016. Thirteenth Five-Year Renewable Energy 
Investment Plan. Zhengzhou. 
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utility scale biogas generators to comply with the national standard for natural gas transmission 
and distribution, safety and monitoring. The Thirteenth Five-Year Plan for Bioenergy (2016–2020), 
issued in October 2016, sets a priority of promoting 120 units of at-scale biogas demonstration 
projects, while the Thirteenth Five-Year Renewable Energy Plan of Henan Province (2016–2020) 
seeks to increase annual biogas production by 200,000 tons.7 

9. Henan Cleaner Fuel Switch Investment Program. To expand  gas access and meet the 
strategic target under the province’s medium- and long-term energy plan (footnote 2), the 
government initiated the Cleaner Fuel Switch Investment Program, which aims to establish a 
county-based distributed gas supply, and reach 4.56 million customers in 80 less-developed and 
geographically scattered counties to accelerate a switch from coal to natural gas and biogas for 
industry, commercial, and household energy use. The proposed result-based lending  program 
supports the initial stage to enhance institutional and organizational capacity to sustainably 
implementation the overall program.  

3. ADB Sector Experience and Assistance Program 
 
10. In 2015, ADB and the PRC government agreed to establish a multi-year (2015–2020) 
lending program that aims to support government actions to reduce air pollution in the greater 
BTH region: (i) ADB’s first policy-based loan in the PRC (approved in 2015) focused on policy 
reforms and regulatory capacity strengthening in Hebei Province; (ii) the second loan (in 2016) 
focused on increasing investment in air pollution reduction in the region by enabling better access 
to finance for small- and medium-sized enterprises; (iii) the third loan (in 2017) supported 
deployment of high-level technologies in major polluting entities across key sectors; and (iv) the 
fourth loan (in 2018) helped Shandong Province adopt more efficient and advanced technologies 
for heating and cooling by replacing coal with natural gas, renewable energy and waste heat 
recovery. The RBL program is the fifth loan under the BTH multi-year investment program.8 

11. As of the end of 2018, ADB had approved $1,698.5 million in loans for the BTH multi-year 
investment program, with $696.7 million (41%) disbursed by the third quarter of 2019. In 2025, 
upon successful completion of all ongoing projects under the BTH multi-year investment program, 
the combined greenhouse gas and air pollutant emission reduction impact will be 32.10 million 
tons (Mt) of carbon dioxide, 8.40 Mt of SO2, 8.48 Mt of NOx, and 0.17 Mt of particulate matter. 
ADB’s Energy Sector Group carried out a midterm program evaluation for ADB assistance for air 
quality improvement in the greater BTH region in 2018, and assessed it highly relevant, effective, 
efficient, and sustainable; the review recommended that (i) collaboration take place across  
ongoing BTH projects through joint workshops to share lesson and experience, and (ii) flexible 
lending modality and design be employed to adapt to evolving PRC policies.9

                                                
7  National Energy Administration. 2016. Thirteenth Five-Year Plan for Bioenergy. Beijing; and Henan Development 

and Reform Commission. 2016. Thirteenth Five-Year Renewable Energy Plan of Henan Province. Zhengzhou.  
8  ADB. 2015. Beijing–Tianjin–Hebei Air Quality Improvement—Hebei Policy Reforms Program in the People’s 

Republic of China. Manila; ADB. 2016. Air Quality Improvement in the Greater Beijing–Tianjin–Hebei Region—China 
National Investment and Guaranty Corporation’s Green Financing Platform Project in the People’s Republic of China. 
Manila.; Air Quality Improvement in the Greater Beijing–Tianjin–Hebei Region—Regional Emission-Reduction and 
Pollution-Control Facility in the People’s Republic of China. Manila; and ADB. 2018. Air Quality Improvement in the 
Greater Beijing–Tianjin–Hebei Region—Shandong Clean Heating and Cooling Project in the People’s Republic of 
China. Manila. 

9  ADB. 2018. Evaluation of the Air Quality Improvement Program in the People’s Republic of China supported by the 
Asian Development Bank, 2015–2026. Manila.  

 

https://www.adb.org/projects/49232-001/main#project-overview
https://www.adb.org/projects/50096-002/main#project-overview
https://www.adb.org/projects/50096-002/main#project-overview
https://www.adb.org/projects/51181-001/main
https://www.adb.org/projects/51181-001/main
https://www.adb.org/projects/51418-001/main
https://www.adb.org/projects/51418-001/main
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Problem Tree 
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Source: Asian Development Bank staff estimates. 
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