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Sector Road Map 
 

1. Sector Performance, Problems, and Opportunities  
 
1. The People’s Republic of China (PRC) is the world’s largest energy consumer (primary 
energy consumption of 3.48 billion tons of standard coal equivalent [btce] in 2011). Energy 
demand in the PRC would have been even higher had it not been for the remarkable progress in 
reducing energy intensity (the energy input required per unit of economic output) by 19.1% 
during the 11th Five-Year Plan (11th plan) period covering 2006–2010. Since the energy mix in 
the PRC is dominated by fossil fuel, especially carbon-intensive coal, which provided more than 
two-thirds of its primary energy demand in 2011, the rapid increase in energy consumption is 
accompanied by rising emissions. The PRC is widely recognized as the largest carbon dioxide 
(CO2) emitter in the world. Coal burning is causing about 80% of the CO2 emissions in the PRC. 
More than 50% of the PRC’s total CO2 emissions comes from power generation with 20% from 
industry. Power generation and heavy industry are also major contributors to ambient air 
pollution. The energy sector in the PRC has a number of key issues and related opportunities as 
discussed below to decouple energy demand growth from rising CO2 and pollutant emissions.  
 
2. Energy pricing reforms to enhance demand management. The unbalanced economic 
structure with its high proportion of energy-intensive industrial output combined with regulated 
low energy prices have complicated the energy intensity reduction and energy conservation 
efforts that are being vigorously pursued in the PRC. Although rebalancing the economy with the 
less energy-intensive service sector is evolving, the overemphasis of supply-side measures to 
meet the growing demand is unsustainable in the medium to long term. While some 
commendable measures are already underway in the PRC to reform energy pricing, further and 
more intensive measures to reflect the true cost of production and environmental externalities 
are urgently needed. 
 
3. Transparent market-based tariff setting. The current pricing mechanism is anchored 
on administrative measures, which do not capture market realities and fail to provide the right 
incentives to potential investors and operators. This is evident from the conflict between coal and 
electricity prices. While coal prices have been liberalized since 2002, the price of coal-based 
electricity—which is highly sensitive to coal prices (every 1% increase in the price of coal 
requires a corresponding 0.7% increase in the electricity price)—is still tightly regulated and often 
does not completely reflect the increase in the coal prices. When electricity prices are kept low, it 
becomes more difficult to encourage energy efficiency or electricity conservation.  
 
4. Strengthen financial support for private sector participation. Most of the large 
energy investment needs (about $100 billion annually) are currently met without much private 
investment. The huge investment needs of trillions of dollars over the next 20 years suggest a 
bigger role for the private sector. Entry of the private sector will trigger more competition, improve 
service quality to consumers, and stimulate innovation. The renewable energy segment since 
2006 has successfully demonstrated that transparent tariff setting with commercially sound 
long-term electricity off-take arrangements may attract greater private investment.  
 
5. Implement smart and energy efficient national grid. Coal and hydropower provide 

                                                 
1 This summary is based on various ADB technical assistance reports and consultations with relevant government 

agencies and other stakeholders.  
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more than 90% of the PRC’s electricity. But compared to the major load centers in the south and 
east, the major coal resources are in the northern and northeastern regions, and hydropower 
resources in the southwestern region. Similarly, major renewable energy resources—wind and 
solar—are located far away from major load centers. This geographical mismatch requires a 
national electricity grid to balance demand and supply across regions. While the PRC now 
invests more in transmission, the historical lack of investment in transmission is still slowing the 
development of the national electricity grid. Moreover, the electricity grid needs smart features to 
integrate a larger share of renewable energy and optimize its operational performance.    
 
6. Optimize industrial structure. Major structural reforms were initiated in 2001 marked by 
the State Power Corporation’s split into five generating companies and two grid companies. The 
reorganization was expected to provide much needed competition, but the competition and 
efficiency benefits from the restructuring were undermined by a lack of complementary reforms 
to introduce market-based electricity pricing. There is an urgent need to revisit the sector 
structure and critically examine ways to accelerate structural reform.  
 
7. Promote market-based mechanisms to decarbonize energy sector. The difficulties in 
achieving the ambitious 20% energy intensity improvements during the 11th plan suggest the 
limitation of administrative measures in achieving such objectives. Looking ahead, carbon 
intensity (amount of greenhouse gas [GHG] emissions per unit of gross domestic product) 
reduction efforts will intensify further, which will have profound impacts on the energy 
sector—the largest contributor of GHG emissions in the PRC. Meeting the expected 
carbon-constrained targets will require the introduction of market-based mechanisms, such as 
carbon pricing, carbon taxes, and cap-and-trade and emissions trading mechanisms.    
 
8. Mainstream innovations. The PRC’s energy sector has the scale, skilled manpower, 
high-caliber research institutions and financial resources necessary to unleash innovation and 
become a global technology leader. There is a need to mainstream research and development 
both at enterprise and government levels and to provide direct financial support and reward 
mechanisms. For that purpose, and having the largest energy sector in the world, it is imperative 
that (i) the demonstration and deployment of state-of-the-art low-carbon technologies, which are 
available internationally, be accelerated in the PRC; and (ii) more resources be allocated to 
research and development in forward looking technologies and their introduction and 
deployment supported through direct public funding mechanisms.   

 
2. Government’s Sector Strategy 

 
9. Government’s policy and targets. During the 12th Five-Year Plan (12th plan), the 
government aims to (i) make progress toward a 40%–45% carbon intensity reduction by 2020 
compared to 2005, (ii) reduce the share of coal in primary energy to 60% by 2020, (iii) increase 
the share of nonfossil-based energy in total primary energy sources to 11.4% by 2015 and 15% 
by 2020; (iv) reduce energy intensity by 16% and carbon intensity by 17% by 2015 compared to 
2010 levels, and (v) reduce sulfur dioxide by 8% and nitrogen oxide by 10% compared to 2010.    
 
10. The government intends to achieve these targets by (i) promoting clean and efficient use 
of low-carbon fossil fuel such as natural gas; (ii) developing new and renewable energy sources 
such as hydro, wind, solar, biomass, geothermal and others; (iii) developing an efficient power 
grid system (smart grid) to enable the integration of larger levels of renewable energy; (iv) 
innovation in energy technology including low-carbon coal technologies; (v) promoting energy 
conservation and emissions reduction in the industrial and residential sectors; and (vi) providing 
policy incentives to promote renewable energy and low-carbon technologies in lieu of 
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conventional coal power plants. The policies under consideration include introducing 
cap-and-trade carbon markets to provide market-based incentives and a resource tax to 
encourage the use of low-carbon technologies and discourage conventional coal-based energy 
consumption. These would be complemented by regulatory requirements such as minimum 
contributions from renewable sources and financial incentives for low-carbon sources through 
tax credits and favorable feed-in tariffs. 
 
11. Institutional and regulatory framework. The National Development and Reform 
Commission (NDRC) is the primary policymaking and regulatory authority in the energy sector. 
The government established the National Energy Administration (NEA) under the NDRC in July 
2008 to act as the PRC’s key energy regulator. The NEA, affiliated with the NDRC, is responsible 
for approving new energy projects, setting domestic wholesale energy prices, and implementing 
the government’s energy policies. The NDRC has a separate Climate Change Department with a 
mandate to tackle climate change related issues. The policies, regulations and targets set by 
NDRC are then implemented through various provincial agencies. The State Electricity 
Regulatory Commission was established in 2003 and oversees the electricity subsector.  
 

3. ADB Sector Experience and Assistance Program 
 
12. ADB sector experience and development partner engagement. During 2006-2011, 
ADB financed 13 projects in the energy sector, totaling about $2.0 billion, of which 63% was for 
industrial energy efficiency and urban environment improvement, and 37% for new energy 
generation. Through these projects, ADB demonstrated (i) the first commercially run integrated 
gasification combined cycle power plant in Asia, which employs the most efficient and least 
polluting technology; (ii) the first public sector nonsovereign wind power project; and (iii) the first 
industrial energy efficiency project at the provincial level. The Private Sector Operations 
Department of ADB has financed several projects to promote private sector investment in 
renewable energy (i.e. wind and waste to energy) and energy efficiency in the construction 
sector through credit risk sharing with commercial banks. Nonlending assistance of about $20 
million during 2006-2011 focused on development of cutting-edge technologies in clean energy 
and market innovation for emissions reduction such as (i) carbon capture and storage, solar 
power (photovoltaic and concentrated solar thermal), and smart grid development; and (ii) policy 
and regulatory analysis such as efficiency-based energy dispatch, waste coal utilization, a sulfur 
dioxide trading system, and an energy manager system.  
  
13. The specific areas of ADB assistance have been selected based on the energy sector 
priorities of the PRC’s 12th plan and that also coincide with the priorities set in ADB’s Strategy 
2020 and Energy Policy 2009.2 The former has identified infrastructure development as a core 
area of future operations and accords importance to the following in the energy sector: (i) 
expanding the supply of clean energy; (ii) promoting energy efficiency through supply-side and 
demand-side measures; and (iii) removal of policy, institutional, and regulatory barriers for 
efficient energy use. Strategy 2020 also identifies the importance of supporting developing 
member countries to move their economies onto low-carbon growth paths by promoting clean 
energy sources and reducing GHGs (CO2 and methane) emissions. ADB’s Energy Policy 2009 
prioritized promoting energy efficiency and renewable energy as one of the three pillars of ADB 
assistance in the energy sector, and recommends supporting regional cooperation and 
institutional reform to support a low-carbon growth process.   
 

                                                 
2  ADB. 2008. Strategy 2020: The Long-Term Strategic Framework of the Asian Development Bank, 2008-2020. 

Manila. ADB. 2009. Energy Policy. Manila. 
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14. Energy efficiency improvement. ADB will focus on industrial energy efficiency 
improvement in energy intensive heavy industries. Partnerships with commercial banks will be 
forged for sharing the credit risk of industrial energy efficiency projects. In addition, ADB will 
provide capacity building to commercial banks for financing energy efficiency investments in 
industries and promote the use of energy service companies and energy management 
companies. ADB will also support efficiency improvements in existing thermal power plants. 
Fostering energy efficiency improvement in the construction sector, which currently contributes 
over 25% of final energy consumption, is another potential area of support. 
 
15. Renewable energy development. ADB will support the development of new forms of 
renewable energy by financing technologies that are not yet commercially proven or widely used 
in the PRC. These would include concentrated solar power, large-scale solar photovoltaic, and 
off-shore wind power. These technologies can be considered pioneering, and are not mature 
enough to attract commercial financing. ADB will also support the deployment of smart grid 
technologies to facilitate smooth integration of power generated from renewable sources.    
 
16. Clean coal technologies. ADB will support the PRC in reducing the environmental costs 
and climate change impacts associated with increased use of coal. This would involve promoting 
(i) advanced coal combustion technologies to increase thermal efficiency and reduce pollutants, 
(ii) deployment of combustion technologies that facilitate pre- and post-combustion capture of 
CO2, (iii) exploring opportunities for storing and sequestering captured CO2, and (iv) innovative 
policies and financial assistance to mitigate the high costs of carbon capture and sequestration.  
 
17. Sustainable hydropower generation. The PRC intends to add a further 200 gigawatt of 
hydropower capacity during the next 10 years, which will double the PRC’s installed hydropower 
capacity. ADB will explore opportunities for financing small and medium run-of-the-river 
hydropower projects and rehabilitating existing hydropower projects.  
 
18. Energy efficient district heating. District heating is essential energy infrastructure to 
support basic human needs in the northern PRC, but is still dominated by inefficient, small, and 
coal-fired boilers in most secondary cities and rural areas. ADB will support efficiency 
improvements to district heating networks to reduce local pollutant and CO2 emissions through 
gender mainstreaming approach to provide direct benefits to poor and vulnerable consumers. 
Opportunities for renewable energy (e.g., biomass and shallow ground geothermal), coalbed 
methane, natural gas, and co-generation for space heating will also be explored.  
 
19. Policy and institutional reform. ADB will support policy, regulatory and institutional 
reforms aimed at creating the enabling environment for a low-carbon economy through 
appropriately designed TA and knowledge products and services. These would include policy 
studies, market designs, and institutional analyses aimed at supporting the introduction of 
market-based incentives such as emissions trading systems for shifting the PRC’s growth 
trajectory to a lower-carbon growth path.        
 
20. Regional cooperation. ADB’s support for power trade with neighboring countries will be 
provided primarily through the Central Asia Regional Economic Cooperation and Greater Mekong 
Subregion programs by strengthening transmission connectivity. 
 
21. ADB will continue to use innovative financing tools to bring down the cost of clean energy 
technologies. Advanced low-carbon technologies promoted by state-owned and private 
enterprises will be supported through appropriate financing mechanisms, including nonsovereign 
operations.  
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Source: Asian Development Bank.
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 Sector Results Framework (Energy Sector, 2011–2015)  
Country Sector Outcome Country Sector Outputs ADB Sector Operations

Outcomes with
ADB Contributions 

Indicators with Targets 
and Baselines 

Outputs with ADB 
Contributions 

Indicators with 
Incremental Targets 

(Baselines Zero) 

Planned and Ongoing 
ADB Interventions 

Main Outputs Expected 
from ADB Contributions 

Improved energy efficiency 
and reduced emissions  
 

Carbon intensity reduced 
by 17% from 2010 levels 
(2010 baseline: 8.1 billion 
tons of CO2 and CNY 
40,151 trillion of GDP) 

Energy consumption per 
unit of GDP reduced by 
16% from 2010 levels 
(2010 baseline: 3.25 
billion tce and CNY 
40,151 trillion of GDP) 
 
Share of non-fossil fuels 
in primary energy 
consumption reach 
11.4% by 2015 (2010 
baseline: 8.3%)  
 
 

Energy sources 
diversified, improved and 
well-managed 

Power generation 
capacity increased from 
495.5 GW in 2015 
(2010 baseline: 255.5 
GW, including 120 GW 
from hydropower, 70 
GW from wind power, 
45 GW from nuclear 
power, and 5 GW from 
solar power)  
 
Access to district 
heating system 
increased to 7.4 billion 
m2 in 2015. (2010 
baseline: 4.2 billion m2) 
 
Access to district 
heating system to 
women maintained as a 
sex ratio in 2015. (2010 
baseline: 51%-male, 
49%-female) 
 
 
 

Planned key activity areas: 
-Clean energy (57% of 
lending in the sector); and 
-Energy efficiency and 
emissions reduction (43% 
of lending in the sector). 
 
Planned projects 
(2012-2015), (total $580 
million): 
-Clean energy ($330 
million); and 
-Energy efficiency and 
emissions reduction ($250 
million).  
 
Ongoing projects with 
approved amounts at 
end-2011: 
-Clean energy (Total of 
$279 million in 2 projects); 
and 
-Energy efficiency and 
emissions reduction (Total 
of $569.90 million in 7 
projects). 
 

Innovative ADB projects will 
pilot-test outputs that can be 
scaled-up by 2015, 
including: 
 
100 MW clean energy 
generation facilities to be 
constructed.  

 
Financial services for 
energy efficiency 
improvement to be made 
available in three provinces.  
 
450.5 MW of clean energy 
generation facilities to be 
constructed. 

District heating systems in 
three provinces to be 
improved. 

 
 

ADB = Asian Development Bank, CO2 = carbon dioxide, GDP = gross domestic product, GW = gigawatt, m2 = square meter, MW = megawatt, and tce = tons of coal equivalent. 
Source: Asian Development Bank estimates. 
 




