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Sector Road Map 
 
 1. Sector Performance, Problems, and Opportunities 
 
1. Since 1980, the urban population of the People’s Republic of China (PRC) has grown 
from 190.0 million to 690.8 million, rising from 19.4% of the total population to 51.3%.1 By 2045, 
the urban population is expected to reach 1 billion, or 70% of the total population. 2

 

 Urban 
dwellers now reside in 19,429 towns and 655 cities, of which 237 have populations over 500,000. 
Two-thirds of this urban population growth has come from rural-to-urban migration. The shift from 
low-productivity rural employment to more productive urban employment has made an important 
contribution to economic growth but has also exacerbated widening inequalities. New growth 
centers have created employment opportunities as manufacturing shifts to less-developed 
regions along production chains and economic corridors. The sustainable growth of these quickly 
urbanizing cities rests on providing better infrastructure and municipal and social services, and 
ensuring social inclusion in an integrated manner. 

2. The economic base of Liaoning Province, in northeastern PRC, is transitioning from state-
owned heavy industries to light industries and services. State investment is aiding this 
transformation, but cities are finding it more difficult to harness employment opportunities and 
economic growth. Moreover, planners expect 85% of the population of central Liaoning 
Province—currently 23.6 million people—to be urbanized by 2050, largely through rural–urban 
migration. In the coming decades, the demands of millions of rural migrants for urban 
infrastructure, municipal services, and employment must be satisfied. Recent announcements on 
hukou reform are expected to intensify this demand.3 Although Liaoning's key central townships4

 

 
have made substantial progress in facilitating economic growth, assistance is needed to combat 
heavy pollution, poor living conditions, inadequate public services, and comparatively high 
unemployment. Recognizing that current urbanization trends weigh on Shenyang, the provincial 
capital, the Liaoning provincial government intends to improve key central townships’ ability to 
support higher populations by strengthening their infrastructure.  

3.  In line with Asian Development Bank (ADB) advice,5 the Liaoning Urbanization Strategy 
and the Central Liaoning Cluster Development Strategy 6  are supporting the Shenyang 
Metropolitan Area: State Pilot Zone for Coordinating New Industrialization Reforms. 7

                                                
1  National Bureau of Statistics. 2011. Sixth Population Census. Beijing. 

 The 
Shenyang metropolitan area is a national pilot zone for revitalizing the northeastern PRC’s 
industrial base. The concept involves “1 core, 5 corridors, and 10 clusters.” One core refers to 
the Shenyang economic zone, which will focus on supporting regionally focused high-technology 
industries. New economic zones are being established along five converging intercity connection 
corridors. At the same time, 10 industrial cluster pilot zones are being developed within the five 
corridors. This hub-and-spoke model of concentrated urbanization, when compared with 
dispersed urbanization alternatives (i.e., distributed growth or “townization” scenarios), will likely 

2  United Nations. 2009. World Urbanization Prospects. The 2009 Revision Population Database. 
http://esa.un.org/wup2009/unup/index.asp?panel=1 (accessed 16 August 2012).  

3  In February 2012, the State Council released a circular on hukou reform, stating that migrant workers and their 
families will be eligible to apply for permanent residence permits or urban hukou in all county- and prefectural-level 
cities, as are most townships participating in the project. 

4  “Township” in this context includes cities (i.e., Gaizhou and Xinmin), urban districts (i.e., Shenbei and Waitoushan), 
counties (i.e., Heishan and Huanren), and townships (i.e., Sihe Township). 

5  Building on the conclusions of the ADB-financed Town-Based Urbanization Strategy Study, the Eleventh Five-Year 
Plan, 2006–2010 advocated strengthened physical and economic linkages between major cities in metropolitan 
areas or major development corridors and smaller settlements at their periphery (ADB. 2004. Technical Assistance 
to the People’s Republic of China for the Town-Based Urbanization Strategy Study. Manila). 

6   Liaoning Provincial Government. 2007. Central Liaoning Cluster Development Strategy. Shenyang. 
7  Liaoning Development and Reform Commission. 2007. Framework for Shenyang Economic Zone New 

Industrialization Reform. Shenyang.  
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generate higher per capita incomes, use energy more efficiently, slow the loss of arable land, 
and constrain greenhouse gas emissions.8 Furthermore, the cluster approach has the potential to 
amplify the substantial promise of concentrated urbanization.9

 

 The pilot is intended to inform 
regional development in the PRC, promote regional cooperation with northeast Asian countries, 
and support sustainable industrial transformation in line with the PRC’s circular economy 
approach (reduce, reuse, recycle).  

4. Participating townships. The townships were selected through a competitive process. 
Considerations included (i) consistency with planning objectives; (ii) ability to yield significant 
socioeconomic, environmental, and financial benefits; (iii) state of preparedness; (iv) financial 
and institutional implementation capacity, including counterpart funds; (v) consistency of 
implementation time frames; and (vi) a balanced representation of the integrated development 
concept, with Shenbei and Waitoushan in the core Shenyang metropolitan area; Fuxin, Gaizhou, 
and Xinmin in intercity connection belts outside the core Shenyang metropolitan area; and 
Heishan and Huanren included to demonstrate rural–urban linkages, through links with more-
concentrated urban areas.  
 
5. Wastewater management. Rapid urbanization in the PRC is exacerbating water 
resource depletion. The pollution of water sources is a key reason for the inadequacy of potable 
water, in response to which the government is promoting the development of centralized water 
supply facilities to minimize the safety problems that can affect scattered water sources, and the 
construction of centralized municipal wastewater treatment plants. Moreover, municipal 
wastewater in most townships is not effectively collected because sewer networks are 
inadequate. Liaoning’s water resources are scarce, with just 800 cubic meters of water resources 
per capita, or one-third the national average. The absence of wastewater treatment in townships 
in Shenbei new district is worsening water quality in the Shenbei district branch of the Liao River. 
The proposed project will construct wastewater management systems to support a higher urban 
population while restoring water quality in the Shenbei district branch of the Liao River. 
 
6. District heating. District heating is commonly used in urban areas in the northern PRC to 
cope with very cold winters. As demand for district heating has grown quickly with urbanization, 
environmental considerations, and heightened expectations, the PRC’s district heating coverage 
increased from 2.16 billion square meters (m2) in 2004 to 3.79 billion m2 in 2009.10

 

 Coal remains 
the dominant fuel for heating. Two primary heat sources prevail: boiler houses and combined 
heat and power plants (CHPs). CHPs are the more cost-effective and environmentally friendly 
option, as cogenerating heat and power can save up to 30% of the thermal energy used in 
comparable but separate power- and heat-generating systems. However, it is estimated that 
CHPs currently supply less than 20% of the PRC’s district heating, as most systems continue to 
use boiler houses as their primary heat source.  

7. Heating is one of the most important utilities for residents of Sihe town, which is located 
north of Fuxin city. By the end of 2010, 19.0 million m2 of the Fuxin urban area was serviced by 
centralized district heating; the remaining area was serviced by small boilers and single-family 
heating stoves. Sihe town is expected to become a major urban area in Fuxin city, but district 
heating facilities are inadequate to accommodate this expansion. With project support, the Fuxin 
municipal government will commission new distribution capacity and close 15 coal-fired boilers. 
An existing CHP will provide hot water to the new system. The proposed development will 
substantially improve energy efficiency and service quality, expand district heating coverage, 
reduce annual coal use by 21,500 tons, reduce greenhouse gas emissions, and improve indoor 
and outdoor air quality. 

                                                
8  A recent study of the PRC’s urban development options found that a more concentrated urbanization scenario such 

as is supported by this project has more potential than a less-concentrated scenario to achieve over a 20-year 
period (i) an urban gross domestic product per capita that is 20% higher and (ii) energy productivity improvement by 
about 20% (McKinsey Global Institute. 2009. Preparing for China’s Urban Billion. Shanghai). 

9  K. Choe and L. A. Aprodicio. 2008. City Cluster Development: Toward and Urban-led Development Strategy for 
Asia. Manila: ADB.  

10  National Bureau of Statistics of China. 2010. China Statistical Year Book 2010. Beijing. 
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8. Environmentally sustainable urban infrastructure (urban transport). The PRC’s rapid 
urbanization presents significant challenges, as roads, bridges, storm-water pipelines and 
sewers, and other municipal infrastructure are urgently needed. If current trends persist, urban 
road space will fall far short of demand by 2025 (footnote 8). Moreover, improved road safety and 
traffic management approaches are needed, including nonmotorized transport (NMT) and public 
transport services, to accommodate the development of environmentally sustainable urban 
infrastructure. Rapidly growing vehicle ownership, increasing road accidents, and the lack of 
parking management compound problems in the urban transport sector.  
 
9. Five challenges predominate. First, road safety, which has always been a concern in 
urban development, requires road safety education for different groups of people, transport 
facilities designed with road safety in mind, and the enforcement of traffic safety regulations. 
Second, well-planned public transportation and NMT systems need to be seen as superior 
responses to urban transportation challenges. Third, the mobility of pedestrians and bicycles is 
declining as motor vehicles progressively dominate roads and as trip distances grow in line with 
urban expansion. Integrated networks of protected or separated bicycle lanes are needed. Fourth, 
the prevalent road maintenance approach is a program of periodic maintenance and 
rehabilitation. The existing road networks in most small and medium-sized cities in the PRC are 
poorly maintained because maintenance systems are inefficiently managed and allocations of 
financial, technical, and human resources are inadequate. Fifth, parking in most small and 
medium-sized cities in the PRC is poorly planned and regulated, with vehicles parked on 
sidewalks and in NMT lanes, obstructing NMT and blighting the streetscape. 
 
10. In keeping with other urban areas in the PRC, central Liaoning’s urban population is 
growing rapidly. Inadequate facilities for public transport and NMT, and poor traffic management 
and traffic safety, worsen slow urban road development. The project will facilitate environmentally 
sustainable urban infrastructure development by improving urban road linkages and related 
facilities through the rehabilitation and upgrading of urban roads, streets, and alleys; constructing 
urban roads and bridges; improving storm-water pipelines and sewer coverage; installing energy-
conserving lighting; and expanding public green areas. The project will pilot a public transport 
program to improve transport services and road safety, in part through improved design 
approaches and public awareness campaigns. 

 
11. Fiscal management. The fast-growing urban population will require major investments in 
urban infrastructure and municipal services. The PRC may need to invest up to CNY24 trillion in 
urban infrastructure by 2020 to accommodate rural migrants and their families.11

 

 In recent years, 
Liaoning local governments have relied, like those elsewhere in the PRC, on debt issuance and 
sales of land-use rights to finance infrastructure development and expanded service provision. 
However, with local government liabilities now high and the emerging downside risks related to 
sales of land-use rights, pressure is building to put local government finances on a more 
sustainable path. To that end, the project will support measures to examine alternative financing 
approaches and strengthen credit-worthiness. 

 2. Government’s Sector Strategy 
 
12. The government projects a 4% increase in urbanization during the Twelfth Five-Year Plan, 
2011–2015. Though conservative compared with the urbanization trend of the past 3 decades, 
this estimate indicates a net increase of the urban population by about 10 million people each 
year. Accelerating urban development is a priority under the Twelfth Five-Year Plan, and some 
$1 trillion in investments in urban infrastructure are expected during this period. The Twelfth Five-
Year Plan will coordinate development among large, medium-sized, and small cities and 
townships. The complementarities and connectivity of cities will be emphasized to foster viable 
urban clusters over large geographic areas, infrastructure and services will be developed 
particularly in small and medium-sized cities, and urban management will be improved at all 

                                                
11  ADB. 2012. Country Partnership Strategy: People’s Republic of China, 2011–2015. Manila. 
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levels. The government is prioritizing urbanization and urban development that provides the 
greatest economic and social benefits across the country while safeguarding the environment. 
 
13. The project will support the PRC’s Twelfth Five-Year Plan, which promotes urban 
development to raise living standards for rural migrants and strives for balanced urbanization to 
develop cities that are livable, resource conserving, and inclusive. The project is consistent with 
the Liaoning Urbanization Strategy and the Central Liaoning Cluster Development Strategy 
(footnote 6),  which in turn are supporting the Shenyang Metropolitan Area: State Pilot Zone for 
Coordinating New Industrialization Reforms (footnote 7). The project components are all parts of 
the relevant city master plans and investment programs. 
 
 3. ADB Sector Experience and Assistance Program 
 
14. ADB’s assistance to the PRC urban sector has effectively addressed a range of urban 
environmental problems, positively affecting water resources, pollution control, and public health. 
Since 1992, 36 ADB loans to the PRC urban sector have financed water supply, wastewater 
treatment, urban transport, flood control, solid waste management, and district heating. ADB-
financed urban development projects in the PRC generally perform well. ADB’s urban sector 
assistance focuses on the less-developed central, western, and northeastern regions, supporting 
new urban infrastructure and the rehabilitation or extension of existing infrastructure to promote 
improved environmental management and stimulate economic growth. This will be the fourth 
ADB-financed urban development project in Liaoning Province.  
 
15. Experience suggests that project investments are effective when they are part of well-
conceived and broader urban development plans and approaches, and when such support is 
accompanied by capacity building to strengthen urban management and public awareness on 
key issues such as road safety and the environment. The project builds on ADB's Liaoning small 
cities and towns project12

  

 and is intended to demonstrate clustered urban agglomeration while 
incorporating environmental and social considerations in planning and development. The project 
design reflects lessons from previous urban development projects and the ongoing Liaoning 
project. First, early support and training will be provided on ADB policies and procedures. 
Second, a project rather than a sector approach has been taken in recognition of constraints 
imposed by domestic procedures. Third, the selection of participating townships was more tightly 
driven by clustering considerations. 

16. The project aligns with ADB’s country partnership strategy 2011–2015 for the PRC 
(footnote 11) and conforms to ADB’s Water Policy 13  and Water Financing Program. 14  It is 
consistent with ADB’s urban sector strategy, which supports rural–urban integration, and with 
ADB’s Urban Operational Plan, which aims to foster competitive, inclusive, and green cities.15 It 
supports ADB’s Climate Change Program16 by reducing vehicle emissions per trip, enhancing 
water resource management, and reducing greenhouse gas emissions from coal-fired heating 
boilers. ADB’s Sustainable Transport Initiative 17  has informed the design of urban road 
components and related institutional and capacity development assistance by improving, for 
instance, public transport. Finally, in keeping with the private sector focus of ADB's Strategy 
2020,18

                                                
12  ADB. 2009. Report and Recommendation of the Board of Directors: Proposed Loan to the People’s of China for the 

Liaoning Small Cities and Towns Development Demonstration Sector Project. Manila ($100 million, Loan 2550-
PRC). 

 the project’s support for the coherent development of urban infrastructure and municipal 
services will strengthen cities’ competitiveness and improve the enabling environment for private 
sector development in central Liaoning. 

13 ADB. 2001. Water for All: The Water Policy of the Asian Development Bank. Manila. 
14 ADB. 2006. Water for All: ADB’s Water Financing Program, 2006–2010. Manila. 
15 ADB. 2011. Urban Operational Plan. Manila. 
16 ADB. 2008. ADB’s Climate Change Program. Manila. 
17 ADB. 2010. Sustainable Transport Initiative: Operational Plan. Manila. 
18 ADB. 2008. Strategy 2020: The Long-Term Strategic Framework of the ADB, 2008–2020. Manila. 
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Problem Tree for Central Liaoning Multisector (Other Municipal Services, Energy Utility Services, Urban Transport) 
 
 
 
Effects 

 
 
 

    
   

 

 

Inadequate municipal and social services not meeting growing demand from rapid socioeconomic transformation 

Changing demand 

Aspirations for 
better jobs, quality 
of life, health, and 
education 

Persistent pockets 
of poverty in rural 
areas and among 
the elderly, 
children, and 
migrants 

Newly vulnerable 
groups such as 
migrants without 
hukou and the 
elderly 
 

Limited local 
government 
financing 

Inadequate 
fiscal 
arrangements 

Limited 
financing 
options for 
capital 
expenditures 
and operation & 
maintenance 

Insufficient user 
fees 

 

Limited access to training to 
develop relevant, high-quality skills  

Poor coverage and 
targeting of basic social 

services 

Inadequate coverage and quality of 
municipal services and poorly enforced 

environmental regulation 

Insufficient skills 
and knowledge 

Increased and 
quickly evolving 
need for education 

Gap between 
demand for skills 
and knowledge 
and their supply 

Manufacturing-
oriented growth 
model becoming 
less relevant 

Employment 
structure changing 
 

Core Problem 

Limited private 
sector 
participation 

Lacking 
legislative 
framework  

Inadequate 
enabling 
environment 

Poor incentives  

Insufficient 
revenue 
generation 

Limited 
knowledge of 
benefits 

 

Weak capacity 

Fragmented 
mandates and 
responsibilities 

Poor planning 
and 
management  

Limited staffing 
and skills 

Insufficient 
financial 
management 

Inadequate 
stakeholder 
consultation 
 

Increasing 
demand 

Rural-to-urban 
migration for job 
opportunities 
and better living 
standards, 
health, and 
education  

Rural areas 
lacking land, 
resources, and 
jobs and  
suffering 
increased  risk of 
natural disasters 

Causes 

Environmental 
degradation and 

pollution 

Worsened  
inequality 

Poor health  Insufficient 
jobs  

Uneven human 
capital  

Impact Uncompetitive, environmentally degraded, and non-inclusive urbanization in central Liaoning Province 



 

 

6 Sector Results Framework (Urban Development, 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 

Planned and Ongoing ADB 
Interventions 

Main Outputs 
Expected from ADB 

Interventions 
Competitive, green, 
and inclusive 
urbanization   

Water supply and other 
municipal infrastructure 
and services 
 
Urban population with access 
to piped water supply 
increased from 96% (2009) 
to 98% (2015) 
 
Urban population with access 
to improved sanitation 
increased from 58% (2008) 
to 65% (2015) 
 
Domestic solid waste 
treatment ratio increased 
from 71% in 2010 to 80% in 
2015 
 
Education 
 
Number of students at 
secondary vocational schools 
increased from 21.79 million 
(2009) to 22.5 million (2015), 
with data disaggregated by 
sex. 
 
Number of students at post-
secondary vocational schools 
increased from 12.8 million 
(2009) to 13.9 million (2015), 
with data disaggregated by 
sex. 
 

Water supply, 
wastewater and solid 
waste management 
systems, and other 
municipal infrastructure 
and services expanded 
and improved  
 
Education 
Infrastructure and 
services expanded, 
improved, and well-
managed 
 
 
 

Treated water supply 
increased from 160 million 
m3/day in 2010 to 200 
m3/day by 2015 
 
Wastewater treatment 
increased from 150 million 
m3/day in 2010 to 
180m3/day by 2015 
 
Number of students enrolled 
in secondary vocational 
schools increased by 
710,000 by 2015 (baseline: 
21.79 million in 2009) 
 
Number of students enrolled 
in post-secondary vocational 
schools increased by 1.1 
million by 2015 (baseline: 
12.8 million in 2009) 
  
Municipal and town 
governments’ institutional 
and financing capacity 
improved 

Planned key activity areas: 
Lending operations with a total 
investment of $1.9 billion in water 
supply, wastewater and solid waste 
management, heating, gas, urban 
transport, and river rehabilitation, etc.  
 
Non-lending programs in finance, 
environmental management, 
vocational education, and urban 
planning; knowledge products based 
on technical assistance findings and 
policy notes 
 
Planned projects (2012–2015, $1.9 
billion) 

Water supply and sanitation ($378 
million) 

Urban transport ($593 million) 

Education ($108 million) 

Other municipal infrastructure and 
services ($821 million) 
 
Ongoing projects ($2,287 million) 

Water supply and sanitation ($895 
million) 

Urban transport ($848 million) 

Education ($2 million) 

Other municipal infrastructure and 
services ($542 million) 
 

Planned projects 
(2012–2015) 

Additional water and 
wastewater capacity 
operational (1,385,000 
m3/day) 

Additional urban roads 
built or upgraded (685 
kilometers) 

Additional vocational 
students enrolled 
(30,000) 
 
 
 
 
Ongoing projects  

Additional water and 
wastewater capacity 
operational (2,654,000 
m3/day) 

Additional urban roads 
built or upgraded (927 
kilometers) 

Additional vocational 
students enrolled 
(5,000) 

ADB = Asian Development Bank, m3 = cubic meter. 
Source: ADB. 2012. Country Partnership Strategy: People’s Republic of China, 2011–2015. Manila. 




