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SECTOR ASSESSMENT (SUMMARY): ENERGY 
 
 1. Sector Performance, Problems, and Opportunities 
 
1. Heating subsector overview. The district heating system has grown rapidly in the 
People’s Republic of China (PRC) since it was introduced in the 1950s after the First Five-Year 
Plan, 1953–1957. Currently, the PRC has the second largest district heating market in the 
world. The total coverage area of district heating systems in the PRC expanded from 2.2 billion 
square meters (m2) in 2004 to 5.7 billion m2 in 2013—an annual average rate of increase of 
11.6%. Yet, district heating covers only 41% of the total floor area in the urban areas in the 
PRC, compared with about 60% in European countries. Many areas still rely on inefficient and 
polluting coal-fired household stoves and small boilers. The demand for district heating 
continues to increase in tandem with economic growth and urbanization. Energy use in district 
heating increased from 1.9 exajoules in 2004 to 3.2 exajoules in 2013, accounting for an annual 
average increase of 5.4%. Based on the energy consumption and heating area growth of district 
heating systems, their energy intensity decreased from 0.90 gigajoules per square meter 
(GJ/m2) in 2004 to 0.56 GJ/m2 in 2013. However, compared to schemes in western and 
northern Europe, where the energy intensity is about 0.37 GJ/m2, there is room to improve the 
energy efficiency of district heating in the PRC.   
  
2. In Qingdao city, since 2004 district heating coverage has increased by 16% and energy 
consumption has increased by 9% every year. Thus, the energy intensity of district heating 
systems in Qingdao city decreased from 0.94 GJ/m2 in 2004 to 0.49 GJ/m2 in 2013. However, 
the intensity is still higher than the European standard, which may be attributed to higher heat 
loss in the networks and building envelopes.    
 
3. The heating tariff is set by the price bureau, and in most parts of the country the fee 
charged is based on the area covered rather than consumption. A nationwide heating subsidy 
scheme that targets low-income households is provided to make heating affordable. Residential 
buildings account for 70% of the district heating market, while commercial and public buildings 
make up the remaining 30%. Coal, the dominant heat source, gives rise to pollution which 
significantly damages the environment and people’s health. A substantial portion of district 
heating systems in the PRC is aged and inefficient, and needs to be rehabilitated or replaced 
with clean, energy efficient, and modern systems.  
 
4. Energy sources other than coal can be used to provide hot water for space heating. 
Heavily populated and industrialized cities, such as Beijing and Tianjin, converted from coal to 
natural gas for district heating because of serious concerns about the air pollution impacts of 
coal combustion. Qingdao is beginning to convert from coal to natural gas and other 
renewables.   
 
5.  Emerging distributed energy application in the urban energy system. Conventional 
heat and/or power stations, such as coal- or gas-fired plants, hydro power plants, and large-
scale wind and solar power stations, are centralized and often require electricity and/or heat to 
be transmitted over long distances. In contrast, distributed energy is decentralized, small, and 
modular and is a more flexible system which typically uses a combination of locally available 
cleaner and renewable sources such as natural gas, biofuels, biogas, landfill gas, sewage gas, 
coal bed methane, syngas and associated petroleum gas, small hydro power, biomass, solar 
power, wind power, geothermal power, wasted heat from industrial processes and power 
generation, and municipal waste to energy. The heat supplied to buildings can be employed for 
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space heating or domestic hot water or can be converted to chilled water for cooling via steam 
turbine drive or absorption chillers.  
 
6.  An advantage of distributed energy is that it reduces the amount of energy lost in 
transmitting heat and/or power because the heat and/or power is generated very close to where 
it is used, or in the same building. This also reduces the length of heating pipes and 
transmission lines that must be constructed. Also, when the plants operate in cogeneration 
(heat and power) or tri-generation (heat, power, and cooling) mode, total thermal efficiency can 
be as high as 80%, whereas traditional power- or heat-only generation plants can achieve only 
33%–40% of thermal efficiency. Low pollution is a crucial advantage of natural gas and 
renewables, which permits the plants to be within a city to provide district heating and cooling.  
 
7.  Distributed energy systems can be deployed not only in central business districts of 
cities, schools and universities, hospitals, government and commercial buildings, and airports 
but also in smaller towns, campuses, and planned developments, where the density of thermal 
energy demand is sufficient to support the commercial development of the infrastructure. This 
application can be widely deployed in emerging economies in South and Southeast Asia for 
space cooling and electricity supply for building-based consumption.  
 
8. Natural gas subsector overview. Gas plays a relatively small role in primary energy in 
the PRC, with only 5% of the total energy in 2013. However, to reduce urban air pollution 
caused by coal use in heating and industries, and reduce carbon-intensive alternatives to coal, 
gas consumption in the PRC is rapidly increasing. The government aims to increase the share 
of natural gas in the primary energy consumption in the country to 10% by 2020. The PRC 
produced 112 billion cubic meters (m3) of natural gas in 2013, making it the sixth largest gas 
producer in the world. It is projected that natural gas production will increase to 120 billion m3 by 
2020. Despite rapidly increasing natural gas production, the PRC imported 52 billion m3 of 
natural gas in 2013, making it the world’s fifth largest importer after Germany, Italy, Japan, and 
the United Kingdom. In 2013 the PRC was the world’s third largest importer of liquefied natural 
gas (LNG) after Japan and the Republic of Korea, importing 22 billion m3. About 85% of the 
PRC’s LNG supply came from Australia, Indonesia, Malaysia, and Qatar. To reduce 
dependence on LNG, the PRC has built pipelines to import natural gas from Central Asia and 
Myanmar. The PRC has closed a deal with Russia to import large volumes of gas from eastern 
Russia starting in 2018. Natural gas imports account for around 30% of the total natural gas 
demand of the country. Around 65% of natural gas has been used in the industry sector, 
followed by the residential sector with 20% and the transportation sector with 10%.  
 
9.  Qingdao receives natural gas from the Taian–Qingdao trunk of the Shandong gas 
pipeline network, which has an annual transmission capacity of 8.6 billion m3. The gas source is 
mainly from Changqing in Ordos, Qinghai, Tarim in Xinjiang, and Central Asian countries 
(Turkmenistan, Uzbekistan, and Kazakhstan) through the Shaan–Jing gas pipelines. Phase 1 of 
the LNG station developed by Sinopec in Qingdao, which started in 2011, is near completion. It 
will have an annual import capacity of 4.1 billion m3, which will arrive from Papua New Guinea.  
 
10.  The price of natural gas in the PRC is similar to retail oil prices, which are regulated. The 
residential and transport sectors pay higher or unregulated prices whereas industries pay 
discounted prices. One of the reasons for that is to encourage natural gas consumption in the 
sector. The government entered into reform of the nationwide natural gas price in July 2013, 
which links the gate prices to the price of imported oil and liquefied petroleum gas. This results 
in an upward price adjustment of 15% for all consumers except for the residential sector. 
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11. Key subsector issues. The key issues are summarized as follows: 
 

(i) Insufficient coverage of district heating. Rapid economic growth and 
urbanization has led to a steep rise in the demand for district heating in many 
cities and county towns. Yet, inefficient and polluting coal-fired stoves and small 
neighborhood boilers without adequate emission control are widely used and 
have become the primary source of local air pollution in winter.    

(ii) High heat loss in heating network. The National Energy Conservation’s 
standard for the transmission efficiency of heating networks is 90%. However, a 
study by Tsinghua University found that the efficiency of heating networks is 
66%–68% because of insufficient insulation, leaks, and poor hydraulic balance. 
Raising efficiency requires insulation improvement, leak protection (including 
detection devices), and sufficient and proper design based on thorough hydraulic 
analysis of the district heating transmission and distribution systems. 

(iii) Urban air pollution from use of coal. Coal has been the dominant heat source 
for district heating because it is readily available and economical. However, coal 
combustion emits significant amounts of carbon dioxide and other pollutants, 
which are major contributors to the poor urban air quality in winter. Gradual fuel 
switching from coal to gas with renewable integration sources, where available, 
should be further promoted.   

(iv) Need for strong government policy and financial and nonfinancial 
incentives for cleaner, renewable-based heating systems. Natural-gas-based 
heating systems with renewable energy integration are expensive compared to 
coal-based district heating. Therefore, while seeking to improve urban air quality 
by adopting clean and/or renewable energy sources in district heating, the 
government must ensure affordability for consumers, especially low-income 
households, as well as profitability for heating companies. Strong government 
financial support is needed to fill the price gap for clean fuel. The government 
should shoulder the environmental externality in the short run, given that the 
current market fails to internalize externalities. In the medium and long term, the 
government should gradually adjust the heating tariff to enable increasing use of 
clean energy in district heating, taking into consideration (a) affordability of clean 
district heating services for consumers, (b) full cost recovery by heating 
companies for clean energy use, and (c) fair sharing of environmental costs 
among stakeholders.   

(v) Need for further public financing support. A large portion of district heating 
systems in the PRC are aging and require rehabilitation and/or replacement to 
upgrade to modern, cleaner, and more efficient systems. District heating has a 
long investment cycle of more than 20 years and has relatively low rates of return; 
therefore, heating companies need to make a large initial investment. For their 
business to be viable, district heating companies need access to loans with lower 
interest rates and longer tenure.  

 
 2. Government Sector Strategy 
 
12. Government policy and targets. The Twelfth Five-Year Plan, 2011–2015, targets a 
16% energy intensity reduction, 17% carbon intensity reduction, 8% sulfur dioxide reduction, 
and 10% nitrogen oxide reduction for better urban and regional air quality. To meet these 
targets, the government introduced a series of policy measures in various subsectors, including 
heating. In December 2012, Qingdao was selected as the first national low-carbon pilot city in 
Shandong province, which has been initiated by the National Development and Reform 
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Commission and other ministries. The municipal government has developed a low-carbon 
strategy that includes more efficient energy use. To guide development, the city government 
has set specific emission reduction targets for each energy-intensive sector, including 18% 
reduction in the heating subsector. In July 2013, Qingdao municipal government issued a 
comprehensive policy for urban air pollution reduction which includes a ban on using coal in 
district energy in urban areas. In January 2015, Qingdao municipal government issued a policy 
which stipulates financial and nonfinancial incentives for promoting clean district heating.1  
 
13. To improve urban air quality, the State Council promulgated the Air Pollution Prevention 
Act in September 2013. In January 2014, the Government of the PRC set targets for provinces 
to reduce air pollution by 5%–25%.2 Under these targets, Qingdao will have to reduce the 
emission of particles smaller than 2.5 micrometers by 20% annually by 2017. The State Council 
of the PRC issued 10 air pollution prevention and control measures, including reducing coal 
usage and increasing the utilization of natural gas and renewable energy in district energy 
systems. Also, the National Plan on Climate Change, 2014–2020 promotes (i) gas-based 
heating and renewable sources such as solar and shallow ground geothermal for clean district 
energy systems, and (ii) demand-side energy efficiency enhancing heat metering and collection 
based on consumption.  
   
 3. ADB Sector Experience and Assistance Program 
 
14. During the Twelfth Five-Year Plan period, the Asian Development Bank (ADB) played a 
leading role among international donors in supporting technology and market innovations in the 
district heating subsector. ADB approved three loans for district heating, totaling about $400 
million, to Heilongjiang and Shanxi provinces and Hohhot in the Inner Mongolia Autonomous 
Region.3 The World Bank is also active in this subsector, and has provided a loan of about $200 
million to Shanxi province and the Xinjiang Uygur Autonomous Region.4 
 
15. ADB will support (i) energy efficiency improvement in district heating for the development 
of low-carbon cities; (ii) provision of modern and reliable heating services essential for 
sustainable human development, economic growth, improved quality of life, and better delivery 
of education and health services in regions with long, harsh winters; and (iii) reform in the 
district heating subsector, including tariff and billing reform for energy conservation and private 
sector participation.  

                                                
1
  Qingdao Municipal Government. 2015. Policies on Speeding up Development of Clean Energy Heat Supply 

System in Qingdao. Qingdao. 
2
  Under the new regulations, Beijing, its neighboring city of Tianjin, and northern Hebei province will have to cut the 

amount of particulate matter (PM2.5) by 25% annually; northern Shanxi, Shanghai, and the eastern provinces of 
Shandong, Jiangsu, and Zhejiang will have to impose a 20% reduction; and a reduction of 15% was set for both 
Chongqing and Guangdong. 

3
 ADB. 2012. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the 

People’s Republic of China for the Heilongjiang Energy Efficient District Heating Project. Manila (Loan 2898-PRC, 
approved on 25 September, for $150 million); ADB. 2012. Report and Recommendation of the President to the 
Board of Directors: Proposed Loan to the People’s Republic of China for the Shanxi Energy Efficiency and 
Environment Improvement Project. Manila (Loan 2885-PRC, approved on 31 August, for $100 million); ADB. 2014. 
Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic 
of China for the Low-Carbon District Heating Project in Hohhot in Inner Mongolia Autonomous Region. Manila 
(Loan 3218-PRC, approved on 9 December, for $150 million). 

4
  World Bank. 2014. Shanxi Gas Utilization Project. Washington, DC. (P133531, approved on 28 March, for $100 

million); World Bank. 2011. Urumqi District Heating Project. Washington, DC. (P120664, approved on 17 May, for 
$100 million). 
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Problem Tree for District Heating  

 
 
Source: Asian Development Bank estimates. 
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Sector Results Framework (Energy, 2011–2015)  

Country Sector Outcomes Country Sector Outputs ADB Sector Operations 

Outcomes 
with 
ADB 
Contribu-
tion 

Indicators 
with Targets 

and Baselines 

 
Output with ADB 

Contribution 

 
Indicators with 

Incremental 
Targets Planned and Ongoing ADB Interventions 

 
Main Output Expected from ADB 

Interventions 

Improved 
energy 
efficiency 
and 
reduced 
emissions  

Carbon 
intensity 
reduced by 
17% from 2010 
levels (2010 
baseline: 8.1 
billion tons of 
CO2 and 
CNY40,151 
trillion GDP) 
 
Energy 
consumption 
per unit of GDP 
reduced by 
16% from 2010 
levels (2010 
baseline: 3.25 
billion tce and 
CNY40,151 
trillion GDP) 
 
Share of 
nonfossil fuels 
in primary 
energy 
consumption 
reaches 11.4% 
by 2015 (2010 
baseline: 8.3%) 

Scaled-up 
financing for 
energy efficiency 
in energy-intensive 
provinces, such as 
Guangdong, 
Hebei, and 
Shandong 
 
Reduction in 
greenhouse gas 
emission intensity 
from fossil fuel 
power plants 
through innovative 
technologies such 
as IGCC power 
generation and 
carbon capture 
and storage 
 
Demonstration of 
new renewable-
energy 
technologies 
combined with 
ultra-efficient gas-
based technology 
for district heating 
 
 

Achieve 18% 
reduction in energy 
intensity in 
Guangdong, 
Hebei, and 
Shandong 
provinces by 2015 
compared with 
2010 

Demonstrate 
carbon capture 
and storage in 
fossil fuel power 
plants, 
concentrated solar 
thermal, offshore 
wind, and grid-
connected 
photovoltaic plant 
technologies for a 
total capacity of 
200 MW by 2015 

Pilot test and 
demonstrate a 
smart grid to 
enlarge the share 
of renewables in 
the energy mix  

Planned key activity areas 

i. Energy efficiency improvement in 
industrial and district heating 

ii. Demonstration of new renewable energy 
technologies 

iii. Demonstration of low-carbon fossil fuel 
power plant technologies  

  
Pipeline projects with estimated amounts 

(2015) 
i. Gansu Jinta Concentrated Solar Power 

Project ($100 million) 
ii. Chemical Industry Energy Efficiency and 

Emission Reduction Project ($100 
million) 

iii. Qingdao Smart Low-Carbon District 
Energy Project ($130 million) 

 
New renewable energy and energy 
efficiency technology projects  

Shaanxi Scaled-Up Financing for 
Accelerated Energy  Efficiency  

 
Ongoing projects with approved amounts 

i. Hebei Energy Efficiency Improvement 
and Emission Reduction Project ($100 
million) 

ii. Guangdong Energy Efficiency and 
Environment Improvement Investment 
Program ($100 million) 

iii. Shandong Energy Efficiency and 
Emission Reduction Project ($100 
million) 

Planned key activity areas 

i. Energy savings of over 600,000  tce 
per year and emission savings of more 
than 1.5 million tons of CO2 per year 
achieved by 2015 from energy 
efficiency projects financed by ADB 

ii. Commissioning of 200 MW of new 
renewable energy technologies 
supported by 2015 

iii. Carbon capture and storage 
successfully demonstrated in a 
commercial-scale project 

 
Pipeline projects  

i. 50 MW concentrated solar power plant 
with thermal storage, including a 
natural gas backup system, 
constructed in Gansu Province 

ii. Energy efficiency in the chemical 
industry improved and emissions 
reduced 

iii. Smart low-carbon district energy 
system demonstrated in Qingdao City  
 

Ongoing projects  

i. Industrial energy efficiency projects 
and energy service company projects 
implemented  

ii. Energy savings of over 
300,000 tce/year achieved through 
projects in Guangdong and Shandong 
provinces 

 
ADB = Asian Development Bank, CO2 = carbon dioxide, GDP = gross domestic product, IGCC = integrated gasification combined cycle, MW = megawatt, tce = ton of coal equivalent. 
Source: Asian Development Bank.  

 
  


