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1. Sector Performance, Problems, and Opportunities 
 
1. In recent decades, the People’s Republic of China (PRC) has experienced an annual 
urban population growth rate of around 1.5%–2.0%. This urbanization has been a key driver of 
the economic growth that has lifted millions out of poverty. By 2008, the urban population was 
606 million or about 45.7% of the total population of 1,276 million.1 The urban population 
resides in 655 cities, of which 237 have populations over 500,000, and 19,429 towns. Two-
thirds of this urban population growth is attributable to rural–urban migration, which has taken 
different patterns but was predominantly rural inland to urban coast. By 2015, the total 
population is projected to reach 1.4 billion and the urban population will surpass the rural 
population by 700 million. Continuing urbanization and sustained economic growth in coming 
years will present significant opportunities and challenges for sustainable urban development 
and poverty reduction. Challenges include water scarcity and pollution, waste management, air 
pollution, energy demands, competition for land and resources, and economic and social 
pressures.  
 
2. In comparison to coastal, south, and central PRC, the northwestern PRC—including 
Gansu, Ningxia, Shaanxi, and Xinjiang provinces—remains underdeveloped, with much lower 
average gross domestic product per capita. Gansu province has the PRC's second-lowest 
gross domestic product per capita. Tianshui municipality is located in Gansu province’s 
southeastern end. Its population of 3.6 million includes 640,000 urban dwellers in Qinzhou and 
Maiji districts, which have an estimated urban poverty rate of 13.5% (2009).2 Development 
barriers include poor infrastructure and Gansu's remote inland location. Transport links are 
being improved through expressway and rail construction, and in July 2009 the State Council 
approved the establishment of the Guanzhong–Tianshui Economic Zone (GTEZ). The GTEZ is 
an east–west corridor that encompasses the cities of Baoji, Shanglue, Tianshui, Tongchuan, 
Weinan, Xi’an, Xianyang, and Yangling with a total area of 79,800 square kilometers and a total 
population of 28.4 million (2007). By 2020, the GTEZ is intended to become the northwest 
PRC's economic backbone. Specific objectives are the promotion of economic reform, creation 
of an open economic zone, and transport improvements for all, thereby attracting investment 
and corporations. Tianshui’s urban population will increase as rural migrants seize economic 
opportunities in the GTEZ. The influx of industries and migrants will pressure Tianshui’s 
infrastructure. 
 
3. Although positioned as an economically developed, environment-friendly, and livable 
city, Tianshui faces urban development challenges. These include poor district heating and air 
quality, seasonal flooding, and inadequate urban transport. They could reduce the GTEZ’s 
potential benefits for Tianshui and the northwest PRC. 
 
4. District heating. District heating is commonly used in urban areas in the northern PRC 
due to extremely cold winters. The demand for district heating has grown quickly along with 
urbanization, environmental considerations, and heightened expectations—the PRC’s district 
heating coverage increased from 2.16 billion square meters (m2) in 2004 to 3.49 billion m2 in 
2007, an average annual increase of 12.7%. Coal remains the dominant raw material for 
generating and supplying heating services. Two primary heat sources are prevalent: boiler 
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houses and combined heat and power (CHP) plants. CHP plants are the most cost-effective 
and environment-friendly option—cogenerating heat and power can save up to 30% of thermal 
energy in comparison to separate power and heat generation systems. However, it is estimated 
that CHP plants currently contribute less than 20% of the PRC’s district heating supply, as most 
systems continue to use boiler houses as their primary heat source. 
 
5. Small boiler houses dominated the early stages of district heating in medium and small 
cities thanks to low capital outlays and easier operation and management. But as technology 
and environmental awareness advance, small boilers with their high pollutant emissions and 
energy consumption become obsolete. The use of new technology and equipment, such as 
directly buried polyisocyanurate-insulated pipe, has greatly improved the efficiency of heating 
systems. 
 
6. In 2009, Tianshui’s urban area (Qinzhou and Maiji districts) covered 25.8 million m2, of 
which just 16.5% was serviced by district heating from larger boilers (with a capacity exceeding 
7 megawatts (MW)—the remaining 83.5% was serviced by small boilers or single-family heating 
stoves. Many of these smaller boilers have less than 55% average energy efficiency, shorter 
smokestacks, uncertified dust precipitators, and outdated and inefficient equipment. During 
winter, pollutants from these coal-fired boilers and single-family heating stoves lessen air 
quality. High technical losses, poor service quality, and limited heating coverage especially 
affect women and the urban poor. They also undermine the financial sustainability of the 
Tianshui Heating Company (THC). The China Huaneng Group intends to pipe recycled 
wastewater to a CHP plant to be constructed outside Tianshui.3 After cooling the boilers, the 
recycled hot water will be returned to Qinzhou district for winter heating. With project support, 
the Tianshui Municipal Government (TMG) will commission new distribution capacity, close 
199 coal-fired boilers, and restructure the heating sector. This will improve energy efficiency, 
operational effectiveness, and service quality, with potential private sector participation in 
providing district heating services. The proposed heating reforms will substantially increase 
district heating coverage, reduce annual coal use by 252,000 tons, and lower annual 
greenhouse gas emissions by 428,000 tons.4 
 
7. Flood control. The Xi and Wei rivers converge in Tianshui and flood seasonally. The 
project will promote climate change adaptation and mitigation through flood control measures—
the annual probability of seasonal flooding along the Chengji road flood embankment is 
expected to fall from 10% to 1%. 
 
8. Urban transport. The PRC’s rapid urbanization presents significant challenges—roads, 
bridges, and other municipal infrastructures are urgently needed. Moreover, associated urban 
transport management systems are required, including urban road planning and management, 
infrastructure management and maintenance, and traffic management and control. Growing 
vehicle ownership, increasing road accidents, and the lack of parking management compound 
problems in the urban transport sector. Accordingly, the Prime Minister’s 2008 Report on 
Government Activities prioritized the development of urban public transport systems and 
environmental improvements. Five challenges predominate. 
 
9. First, road safety, which has always been a concern in the urban development sector, 
involves (i) educating different groups of people on road safety, (ii) designing transport facilities 
with road safety in mind, and (iii) enforcing traffic safety regulations. The absence of such 
measures is the main cause of a high incidence of road accidents. 
                                                
3
  THC will be the implementing agency for the ADB-financed district heating network. The China Huaneng Group 

will finance and construct the CHP and transmission pipelines, which have been deemed associated facilities for 
the purposes of ADB’s Safeguard Policy Statement (2009). TMG is coordinating with the China Huaneng Group on 
construction timing and assurances have been agreed regarding these arrangements. 

4
  There is potential to harness clean development mechanism revenues to bolster THC's financial sustainability. 

However, the authorities considered this option and decided not to pursue clean development mechanism 
financing. 
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10. Second, a public transport system and a well-planned nonmotorized transport (NMT) 
system are among the most effective urban transportation tools. Public transport has better 
capacity to move people around cities and is more environment-friendly. A well-developed 
public transport planning is a superior response to urban transportation challenges.  
 
11. Third, the mobility of pedestrians and cyclists declines as motor vehicles progressively 
dominate roads and as trip distances grow in line with urban expansion. As cities develop, 
safety worsens—pedestrian crossings are infrequent and often obstructed, moving and parked 
motor vehicles encroach on NMT lanes, and cyclists are forced to operate in dangerous mixed 
traffic. Nevertheless, NMT will continue to be an essential transport element, particularly in 
smaller and more remote cities. Integrated networks of protected or separated bicycle lanes are 
needed, together with bicycle parking facilities at bus stations. For pedestrians, the road 
network must be made safer with sidewalks, mid-block crossings, and pedestrian signals. 
Efforts are required to create a more attractive streetscape, and to make urban blocks either 
smaller or prioritize NMT over motorized traffic. 
 
12. Fourth, the prevalent road maintenance approach involves a periodic maintenance and 
rehabilitation program. The existing road networks in most small and medium PRC cities are 
poorly maintained due to inefficient management of maintenance systems, and inadequate 
allocations of financial, technical, and human resources. Municipal governments fail to allocate 
sufficient budget resources to routine road maintenance, and there are no effective systems to 
help municipal governments plan and conduct maintenance more efficiently. 
 
13. Fifth, parking in most small and medium PRC cities is poorly planned and regulated, 
which results in parking on sidewalks and in NMT lanes, creating obstacles to NMT and 
reducing the attractiveness of the streetscape. In conjunction with NMT planning, a 
comprehensive parking system should be developed as an integral part of city master plans. 
Moreover, pricing systems for parking management have significant potential as demand-
management tools. 
 
14. In keeping with other PRC urban areas, Tianshui's urban population is growing by over 
4% annually. Inadequate facilities for public transport and NMT, and poor traffic management 
and traffic safety worsen slow urban road development. The project will construct road and 
bridge infrastructure to improve transportation for all. The proposed holistic road design and 
road safety audit, urban transport planning system, and management and maintenance will 
improve safety, traffic and parking control, and driving behavior. This will boost transportation 
efficiencies and safety. These measures will also improve Tianshui’s livability and ability to 
benefit from the GTEZ, while coping with increased industry and a larger population. 
 

2. Government’s Sector Strategy 
 
15. The government acknowledges that the fast-paced economic growth and urbanization 
of recent decades must be managed more carefully in future. There has been debate on the 
desirable rate of population growth and how this can be managed in future to deliver greater 
economic benefits to the entire nation and reduce inequalities. Efforts focus on developing new 
urban centers in the hinterland to generate new employment opportunities and thereby reduce 
demographic pressures on the main coastal cities. Promoting town development has long been 
central to the PRC’s urbanization strategy and is underscored by the government’s continuous 
search for policy initiatives that will enable economic growth and attract more rural migrants to 
towns rather than cities. 
 
16. The Twelfth Five-Year Plan, 2011–2015 is expected to advance the agenda for 
developing a harmonious society and more balanced economic development that considers 
environmental and social considerations and promotes development of central and western 
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regions. It is expected that the plan will give guidance on the rate of urban population growth 
and the national priorities for urban development. Acceleration of urban public facilities is a 
priority and investments of around $1 trillion are expected during this period. The plan will also 
identify the future economic growth model that the PRC intends to follow and is expected to 
focus on high-technology green and clean industries, the service sector, and the development 
of skills and human resources necessary to take advantage of the potential and provide 
employment opportunities.  
 
17. The project will support the PRC’s Twelfth Five-Year Plan through energy conservation, 
reduction of carbon dioxide emissions, and western regional development. The project 
components incorporate part of the 2020 Tianshui City Master Plan, which the Gansu Provincial 
Government approved in July 2009, and TMG investment programs. 
 

3. ADB Sector Experience and Assistance Program 
 
18. The assistance of the Asian Development Bank (ADB) to the urban sector has been 
effective in redressing a range of urban environmental problems, with a positive impact on 
water resources, pollution control, and public health. Since the 1990s, ADB has funded more 
than 20 urban development and environment improvement projects in the PRC. ADB-financed 
urban development projects in the PRC generally perform well. This will be ADB's third urban 
development project in Gansu province,5 and the first foreign-financed urban development 
project in Tianshui. Interventions have been particularly effective when they formed part of well-
conceived and broader urban development master plans and sector master plans, and were 
accompanied by capacity building to strengthen project management and implementation 
capacity. Lessons from previous urban development projects are reflected in the project design, 
including the need for early support and training on ADB policies and procedures. 
 
19. The project aligns with ADB’s country partnership strategy for the PRC.6 The strategy 
defines urban infrastructure development as a priority investment sector. Sustainable and 
environment-friendly urban development will continue to be a focal area in the new country 
partnership strategy (2011–2015) that is under preparation. It also conforms to ADB’s Water 
Policy,7 which encourages water conservation, including wastewater reuse. It supports ADB’s 
urban sector strategy and the PRC's urbanization strategy, which promote rural–urban 
integration and infrastructure investments in dynamic settlements. It also supports ADB’s 
Climate Change Program8 through reduced greenhouse gas emissions from coal-fired heating 
boilers and fewer vehicle emissions per trip. ADB’s Sustainable Transport Initiative9 will inform 
the design of urban road components and related institutional and capacity development 
assistance; for instance, through support to improve public transport and NMT. 

                                                
5
 ADB. 2008. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the 

People’s Republic of China for the Gansu Baiyin Urban Development Project. Manila ($80 million, Loan 2407-
PRC); and ADB. 2009. Report and Recommendation of the President to the Board of Directors: Proposed Loan to 
the People’s Republic of China for the Lanzhou Sustainable Urban Transport Project. Manila ($150 million, Loan 
2601-PRC).  

6
 ADB. 2008. Country Partnership Strategy: People’s Republic of China, 2008–2010. Manila. 

7
 ADB. 2001. Water for All: The Water Policy of the Asian Development Bank. Manila. 

8
 ADB. 2008. ADB’s Climate Change Program. Manila. 

9
 ADB. 2010. Sustainable Transport Initiative: Operational Plan. Manila. 



 

Problem Tree for Tianshui Multisector (Energy Utility Services, Other Municipal Services, Urban Transport)  
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Sector Results Framework (Urban Development and Social Sector, 2011–2015) 
Country Sector Outcome Country Sector Outputs ADB Sector Operations 

Sector Outcomes with 
ADB Contribution 

Indicators with Targets 
and Baselines 

Sector Outputs with 
ADB Contribution 

Indicators with 
Incremental Targets 

(baselines zero) 

Planned and Ongoing ADB 
Interventions 

Main Outputs Expected 
from ADB Interventions 

 

A clean, clustered, and 
balanced process of urban 
development 
 

Twelfth Five-Year Plan 
(2011–2015) targets: 
Unit domestic energy 
consumption reduced by 
16% 
 

CO2 emission per unit of 
domestic consumption 
reduced by 17% 
 

SO2 emissions reduced by 
8% 
 

Nitrogen oxides and 
ammonia nitrogen reduced 
by 10% 
 

Chemical oxygen demand 
reduced by 8% 
 

100% coverage of social 
welfare and old-age 
insurance  
 

357 million urban population 
participating in old-age 
insurance scheme 
 

Basic urban medical 
insurance increases by 3% 
 

36 million units of safe urban 
housing built 

 

-Urban population ratio 
increases from 47% to 51% 
by 2015 
-Average per capita income 
of urban residents 
increases by 7% annually 
-Urban population with 
sustainable access to safer 
water sources increases 
-Urban population with 
access to better sanitation 
increases 
-Municipal wastewater 
treatment ratio increases 
from 71% in 2010 to 85% 
by 2015 
-Solid waste treatment ratio 
increases from 75% (2010) 
to 85% 
-Urban population with 
access to district heating 
increases  
-Network of urban roads 
increases 
-City and town registered 
unemployment is 
maintained at 5% or less 

 

Improvement of water 
supply, wastewater and 
solid waste management, 
and other municipal 
infrastructure and services 
 

Greater capacity of 
municipal and town 
governments in planning, 
project preparation, 
administration and 
procurement, financial 
management, and 
institutional reform (e.g., 
corporatization and 
strengthened governance 
of wastewater 
management companies) 
 

Greater financing capacity 
of municipal and town 
governments through 
efforts to bolster private 
sector participation and 
improve local government 
revenues for investment 

 

Number of additional 
urban households with 
sustainable access to 
safer water sources by 
2015 
 

Municipal wastewater 
treatment ratio increases 
14% by 2015 
 

Municipal solid waste 
treatment ratio increases 
10% by 2015 
 

Number of additional 
households with access 
to district heating 
 

Reductions in SO2 
emission by 2015 
 

Increased urban road 
networks by 2015 
 

Increased spending on 
TVET by 2015 
  
Municipal and town 
governments’ institutional 
and financing capacity 
improves 

Planned 

-Lending operations with a 
total investment of 
$1.6 billion–$2 billion 
-Nonlending programs in tariff 
reforms, eco-city design, 
vocational education, and 
urban planning 
-Knowledge products based 
on technical assistance study 
findings and policy notes 
 Ongoing projects 

-Jilin Water Supply and 
Sewerage Development 
-Fuzhou Environmental 
Improvement 
-Guangxi Nanning Urban 
Environment Improvement 
-Nanjing Qinhuai River 
Environmental Improvement 
-Songhua River Basin Water 
Pollution Control and 
Management 
-Guangxi Wuzhou Urban 
Development 
-Sichuan Earthquake 
-Xingjhan Urban Transport 
and Environment 
Improvement 
-Liaoning Small Cities and 
Towns Development 
Demonstration 
-Guangxi Border Cities 
Development 
-Wuhan Urban Environment 
Improvement 

Pipeline projects  

-Additional water supply 
capacity operational (million 
m

3
/day) 

-Additional wastewater 
treatment operational 
(million m

3
/day) 

-Additional solid waste 
treatment operational 
(million t/day) 
-Installed energy generation 
capacity (MW) 
-Additional urban roads built 
or upgraded (km) 
-Additional TVET students 
trained 
-Additional water bodies 
rehabilitated  
 

Ongoing projects  

-Additional water supply 
capacity operational (million 
m

3
/day) 

-Additional wastewater 
treatment operational 
(million m

3
/day) 

-Additional solid waste 
treatment operational 
(million t/day) 
-Installed energy generation 
capacity (MW) 
-Additional urban roads built 
or upgraded (km) 
-Additional TVET students 
trained 
-Additional water bodies 
rehabilitated  

ADB = Asian Development Bank, CO2 = carbon dioxide, km = kilometer, m
3
/day = cubic meters per day, MW = megawatt, SO2 = sulphur dioxide, t/day = ton per day, TVET = technical and 

vocational education and training. 
Note: This draft sector results framework is being prepared as part of ADB’s new country partnership strategy (2011–2015) that is currently under preparation and will be available from 
www.adb.org once completed and approved.  
Source: Asian Development Bank.  
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