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SECTOR ASSESSMENT SUMMARY: ENERGY 
 
 1. Sector Performance, Problems, and Opportunities 
 
1. Subsector overview. The People’s Republic of China (PRC) has the largest district 
heating market in the world after the Russian Federation. Along with 13 provinces1 and 3 
autonomous regions,2 the cities of Beijing and Tianjin have adopted centralized district heating 
systems (DHSs). However, inefficient and polluting stoves and small boilers are still widely used 
in cities and county towns due to inadequate coverage of existing DHSs. The demand for 
heating in the PRC is rapidly expanding in tandem with economic growth and urbanization. 
Between 2003 and 2010, the total coverage area of DHSs increased from 1.9 billion square 
meters (m2) to 4.4 billion m2. During the same period, the DHSs coverage increased from 199 
million m2 to 384 million m2 in Heilongjiang. However, DHSs cover only 30% of the total floor 
area in the PRC compared to system penetration rate in European countries of 55%–60%.  
 
2. The Government of the PRC plans to eliminate small and inefficient coal-based heat-
only boilers, and increase the share of energy-efficient combined heat and power (CHP) plants 
from 36% in 2010 to 43% by 2015. CHP plants are the most energy efficient technology among 
all the feasible  options for DHSs. CHP plants could potentially reach an efficiency of up to 90%, 
compared with 55% for the best conventional power plants and 80% for large centralized heat-
only boilers.  
 
3. Fuel options. A number of fuels other than coal can be used for producing hot water for 
space heating, including natural gas, solar, geothermal, biomass, shallow ground geothermal, 
and coal-bed methane. However, these cleaner heat sources are limited in their application and 
depend on availability and location of sources. Use of natural gas, geothermal, and coal-bed 
methane for district heating is applied only in areas where such resources are available in close 
proximity to the heating areas. Such resources are not available in the project cities in 
Heilongjiang. Biomass-based district heating has been pilot tested in Heilongjiang, however, 
reliable heat supply cannot be guaranteed due to the unreliability of fuel supply (feedstock 
supply chain is not yet established). The application of solar district heating is technically 
possible but not economical and reliable due to output fluctuation. Also, it requires large areas 
of available land nearby for the construction of solar heating plants, which limits the applicability 
of this technology. Geothermal heat pumps can be used to heat individual buildings but not an 
entire district because it requires installation of large number of underground boreholes, which 
would occupy substantial underground space and generally are in conflicts with other existing 
underground facilities. Therefore, this technology is not suitable for use in existing urban areas. 
Based on the assessment of the different fuel sources, coal is the only feasible option for 
providing reliable and economical district heating services in the project cities.  
 
4. Heat source and technology options. Efficient coal-combustion combined with 
effective pollution control devices that reduce emissions from coal usage in district heating is 
chosen. CHP plants, which capture by-product heat from coal-based power generation instead 
of releasing it into the air, are most efficient options. If such CHP plants could not be located 
nearby, the next best option is to supply heat via large, efficient, heat-only boilers with modern 
pollution control devices, and decommission the small, inefficient, heat-only boilers and 
household stoves that are not equipped with any pollution control devices. There are three 

                                                 
1 The provinces are Anhui, Gansu, Hebei, Heilongjiang, Henan, Hubei, Jiangsu, Jilin, Liaoning, Qinghai, Shaanxi, 

Shandong, and Shanxi.     
2 The autonomous regions are Inner Mongolia, Ninxia, and Xinjiang. 
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commercially available combustion technologies in the PRC: (i) stoker-fire boiler, (ii) circulating 
fluidized-bed (CFB) boiler, and (iii) pulverized coal boiler. Of these, CFB boilers are most 
suitable in terms of combustion efficiency (87% or higher), fuel flexibility, lower pollutant 
emissions, and economy of operation. All subprojects are designed to either purchase heat from 
existing CHPs that use CFB technology or supply heat from large-scale heat-only boilers that 
use CFB technology.  
 
5. Key subsector issues. The key issues are summarized as follows: 

(i) Inefficiency in the district heating system. Energy efficient DHSs are 
important  in constructing low-carbon cities and improving public health. Large 
cities have already adopted centralized DHSs. However due to inadequate 
coverage of DHS, inefficient and polluting stoves and small boilers, are still 
widely used in cities and county towns for space heating, and these are primary 
source of local air pollution. Large energy efficiency and emission reduction gains 
can be attained through (a) eliminating small and inefficient inner-city boilers, and 
replacing them with cleaner centralized DHSs with emission control equipment;3 
(b) improving insulation in the transmission and distribution systems; and (c) 
installing demand-control DHSs (i.e., variable flow drive and computer monitoring 
and control system, heat metering system at building level, horizontal distribution 
with a two-pipe system, and thermostatic valve radiators).4  

(ii) Slow progress in transferring to a consumption-based tariff and billing 
system. Transferring to a consumption-based tariff and billing system is 
important for demand-side energy conservation. Heating tariffs and billing 
systems based on a flat rate per m2 per heating season are still widely applied in 
the PRC. Most buildings constructed before 2008 are not fitted with any energy 
efficiency devices at the household level, such as heat meters, room temperature 
regulators, and heating system controllers. Although regulatory frameworks on 
consumption-based tariff and billing systems are in place at the central and 
provincial levels, actual implementation has been slow.  

(iii) Inadequate tariff increases compared to fuel price increases. Financial 
viability of coal-based DHS is sensitive to the price of coal. Heating companies in 
the PRC have to submit a proposal for tariff increases to the local government 
with each increase in coal price. Since the local government is motivated to 
maintain the tariff at an affordable level for consumers, tariff increase proposals 
are often not approved. It is commonly observed that heating tariff increases 
have not kept pace with fuel price increases, which results in operating losses for 
heating companies. 

(iv) Need to enhance good business practices of heating companies. Many 
state-owned heating companies are facing a low tariff collection rate due to their 
old business practices, which results in serious revenue shortfalls. Generally, 
private heating companies attain higher tariff collection rates because of better 
customer orientation. Good business practices from the private sector have to be 
promoted in state-owned heating companies.  

(v) Need to monitor implementation of heating reforms. Although a series of 
policies for energy conservation and heating reforms have been issued, such 
guidance and regulatory directives are sometimes very general. In addition, the 
inconsistency with which different sections of the same policy can be interpreted 

                                                 
3 Small heat-only boilers operate at reported 50%–60% combustion efficiency as compared to about 85%–90% for 

new large boilers.  
4 About 15%–20% of heat can be saved by converting a floor-based heating tariff to a consumption-based heating 

tariff, along with the installation of radiator control valves.  
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by the various local government units has created difficulties in implementing 
these directives at the local level. 

(vi) Need for further public financing support. District heating investment 
accompanies rapid urbanization and rehabilitation of old parts of cities. However, 
private sector investment alone cannot fill the huge gap in investment demand. 
Also, the heating industry requires large initial investments, with long investment 
cycles of more than 20 years and relatively low rates of return. Thus, the access 
of district heating companies to loans with relatively lower interest rates and 
longer tenure is necessary for these businesses to be viable.  

 
2. Government’s Sector Strategy 

 
6. Institutional and regulatory framework. The National Development and Reform 
Commission (NDRC) is the primary policy-making and regulatory authority in the energy sector. 
The Ministry of Housing and Urban-Rural Development (MOHURD) is responsible for creating 
policies and regulations for the district heating subsector and buildings with energy 
conservation. The heating offices of urban construction and administrative commissions 
approve and monitor district heating projects. Similar institutional arrangements exist at the 
provincial, municipal, and country levels.  
 
7. Government policy and targets. During the Eleventh Five-Year Plan, 2006–2010 the 
energy intensity was reduced by 19.06% compared to a target of 20.00%. The Twelfth Five-
Year Plan, 2011–2015 has set a target of a further 16% energy intensity reduction. It has also 
set a target of an 8% reduction in sulfur dioxide and 10% reduction in nitrogen oxide emissions 
for better urban and regional air quality.   
 
8. In 2007, the National People’s Congress of the PRC amended the Energy Conservation 
Law, which requires the implementation of household-based heat metering and consumption-
based billing. 5 The NDRC and MOHURD issued the Urban Heating Price Reform Tentative 
Guideline in 2007 to guide local governments in setting the appropriate heating tariffs, which 
requires a two-part phasing in of heating tariffs consisting of fixed and variable costs.6 The State 
Council issued the Energy Conservation Ordinance for Civil Construction in 2008, which 
requires the installation of energy efficiency devices at the household level. 7  Further, the 
MOHURD—together with the NDRC; Ministry of Finance; and General Administration of Quality 
Supervision, Inspection and Quarantine—issued the Comments on Further Enhancing Heating 
Metering Reform in 2010, which requires the implementation of consumption-based billing for 
newly completed buildings, and energy efficiency devices for existing buildings. 8 Following the 
Comments, the Heilongjiang provincial government issued the Notice on Further Promoting the 
Heat Metering Reform in the Province in May 2010, which required all buildings with heat 
metering to adopt consumption-based billing. 9  
 
 
                                                 
5 National People’s Congress. 2007. Law of the People’s Republic of China on Energy Conservation. Beijing. 

Government of the People’s Republic of China. 
6 National Development and Reform Commission and the Ministry of Housing and Urban-Rural Development. 2007. 

Urban Heating Price Reform Tentative Guideline. Beijing. Government of the People’s Republic of China. 
7 State Council. 2008. Energy Conservation Ordinance for Civil Construction. Beijing. Government of the People’s 

Republic of China. 
8 Ministry of Housing and Urban-Rural Development. 2010. Comments on Further Enhancing Heating Metering 

Reform. Beijing. Government of the People’s Republic of China. 
9 Heilongjiang Development and Reform and Heilongjiang Provincial Construction Bureau. 2010. Notice on Further 

Promoting the Heat Metering Reform in the Province. Beijing. Government of the People’s Republic of China. 
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3. ADB Sector Experience and Assistance Program 
 
9. During the 11th plan period, the Asian Development Bank (ADB) played a leading role 
among international donors in supporting technology and market innovations in the subsector. 
ADB approved three loans in district heating, totaling about $340 million, to the Inner Mongolia 
Autonomous Region and Liaoning province.10 The nonlending assistance of about $0.5 million 
evolved from a focus on capacity development in the implementation of loan projects and 
supporting subsector reform.11 The World Bank is also active in this subsector and has provided 
a loan of about $196.6 million to Liaoning province during the 11th plan period. 
 
10. ADB’s Energy Policy12 prioritizes energy efficiency and access to energy for all. The 
district heating subsector is recognized as an area for energy efficiency improvement and 
accessing modern heating services for all. ADB will support (i) energy efficiency improvement in 
district heating for the development of low-carbon urban cities; (ii) the 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 
and harsh winters; and (iii) sector reform in the district heating subsector, including tariff and 
billing reform for energy conservation and private sector participation.  
 
11. Previous ADB district heating projects in the PRC have provided many lessons. The 
country assistance program evaluation for the PRC indicated projects that focus on energy 
efficiency improvements, renewable energy, and environmental concerns appropriately add 
value and contribute to PRC priorities.13 Previous district heating projects with many subprojects 
have experienced delays due to (i) delayed feasibility report approvals, (ii) multiple project 
components that require elaborate onlending formalities and approvals in the PRC, and (iii) 
uneven managerial capacity in some implementing agencies. These issues were addressed 
during preparation of the project by (i) ensuring that feasibility studies have been approved, (ii) 
undertaking close consultation with county governments to ensure that they fully understand 
their procedural requirements, and (iii) supporting capacity building in implementing agencies.14  

                                                 
10 ADB. 2004. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the 

People’s Republic of China for Liaoning Environmental Improvement Project. Manila (Loan 2112-PRC, approved 
on 25 November, for $70 million); ADB. 2006. Report and Recommendation of the President to the Board of 
Directors: Proposed Loan to the People’s Republic of China for Inner Mongolia Autonomous Region Environment 
Improvement Project. Manila (Loan 2260-PRC, approved on 29 September, for $120 million); ADB. 2010. Report 
and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s Republic of China 
for Inner Mongolia Autonomous Region Environment Improvement Project (Phase II). Manila (Loan 2658-PRC, 
approved on 6 August, for $150 million). 

11 ADB. 2009. Technical Assistance to the People’s Republic of China for Energy Efficiency Improvements in Inner 
Mongolia Autonomous Region. Manila. 

12 ADB. 2009. Energy Policy. Manila. 
13 ADB. 2007. Country Assistance Program Evaluation for People’s Republic of China. Manila.  
14 The project was prepared with the support of ADB. 2010. Technical Assistance to the People’s Republic of China 

for Preparing Heilongjiang Energy Efficient District Heating Project. Manila (TA 7730-PRC, for $550,000, approved 
on 15 December). 
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Problem Tree for District Heating  

 
CO2 = carbon dioxide, NOx = nitrogen oxides, SO2 = sulfur dioxide, TSP = total suspended particles  
Source: Asian Development Bank estimates. 
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Sector Results Framework (Energy, 2011–2015)  
Country Sector Outcomes Country Sector Outputs ADB Sector Operations

Sector Outcomes 
with  
ADB Contribution 

Indicators with 
Targets and 
Baselines 

Outputs with ADB 
Contribution 

Indicators with 
Incremental Targets 

 
Planned and Ongoing ADB 

Interventions 
Main Outputs Expected from ADB 

Interventions 
Improved 
efficiency in 
energy sector 
 
 
 
 
 
Reduced GHG 
emissions 
 
 
 
 
 
 
 
 
Increased 
investments in 
renewable energy  
 

Energy intensity 
reduced by 16% 
by 2015 
compared to 
2010 
 
 
 
Carbon intensity 
reduced by 17% 
by 2015 
compared to 
2010  
 
 
 
 
 
Increase in the 
share of 
renewable 
energy in the 
primary energy 
mix to 11.4% by 
2015 compared 
to 8.0% in 2010 

Scaled-up financing 
for energy efficiency 
in energy-intensive 
provinces such as 
Guangdong, Hebei, 
and Shandong 
 
 
Reduced GHG 
emission intensity 
from fossil fuel 
power plants by 
innovative 
technologies such 
as IGCC and 
carbon capture and 
storage 
 
Demonstrate new 
renewable energy 
technologies such 
as concentrated 
solar thermal, grid-
connected solar PV, 
and offshore wind  
 
Pilot and 
demonstrate a 
functioning cap-
and-trade-based 
emission trading 
market  
 

Achieve 17% 
reduction in energy 
intensity in Hebei, 
Guangdong, and 
Shandong provinces 
by 2015 compared to 
2010 

Demonstrate the 
IGCC technology and 
carbon capture and 
storage in fossil fuel 
power plants  

Demonstrate CSP, 
offshore wind, and 
grid-connected PV 
plants for a total 
capacity of 200 MW 
by 2015 

Pilot and demonstrate 
smart grid to enable 
larger renewable 
energy in the mix   

Pilot test and 
demonstrate a 
functioning carbon 
market in key province 
or city  

  

 

Planned key activity areas
Energy efficiency improvement 
in industrial and district heating  

Demonstrating new renewable 
energy technologies 

Low-carbon fossil fuel power 
plant technologies  

Pipeline projects with 
estimated amounts 
Hebei Energy Efficiency 
Improvement and Emission 
Reduction Loan ($100 million) 

Two projects in Heilongjiang 
and Shaanxi for district heating 
($200 million) 

New renewable energy 
technology projects  

Scaled-up energy efficiency 
investment program   

Ongoing projects with 
approved amounts 
IMAR phases 1 and 2 
($270 million) 
 
Guangdong energy efficiency 
project ($100 million) 

Shandong Energy Efficiency 
Project ($100 million) 

Tianjin IGCC ($135 million) 

Planned key activity areas
Achieve energy savings of over 
600,000 tce/yr and emission savings of 
over 1.5 mt/yr from energy efficiency 
projects financed by ADB by 2015 

Support commissioning of 200 MW of 
new renewable energy technologies by 
2015 
 
Successfully demonstrate carbon capture 
and storage at a commercial-scale project 
 
Pipeline projects  
Mobilize over $600 million of financing for 
energy efficiency projects in Guangdong, 
Hebei, and Shandong provinces by 2015 
 
Improve the efficiency of district heating 
and the area under centralized district 
heating in Heilongjiang and Shaanxi 
provinces 
 
Ongoing projects  
Improved district heating systems in Inner 
Mongolia 
 
Successful demonstration of commercial-
scale IGCC technology 
 
Achieve energy savings of over 
300,000 tce/yr through projects in 
Guangdong and Shandong  

ADB = Asian Development Bank, CSP = concentrated solar power, GHG = greenhouse gas, IGCC = integrated gasification combined cycle, IMAR = Inner Mongolia 
Autonomous Region, mt/yr = million ton per year, MW = megawatt, PV = photovoltaic, tce/yr = ton of coal equivalent per year. 
Source: Asian Development Bank cost estimates. 

 




