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Abstract:  
Qinhuai river in Nanjing, China, has suffered pollution since the late 1970s. To solve the problem, 
Nanjing Municipality conducted two river control projects. The first one in 2002 ended up a failure, 
and the second one in 2012 also faced various hinders. The aim of the thesis is to examine the 
sustainability of the river control launched in 2012, and to contribute with some suggestions for 
improvement. In this thesis, the author used methods of interview and literature review to gain the 
empirical data of the river control, used method of stakeholder analysis to analyze the data with the 
lens of sustainable development, Integrated Water Resource Management (IWRM) and externalities. 
After the analysis, the river control is considered unsustainable. The conclusion is that the pollution 
mainly originates from wasted domestic water. And the river control launched in 2012 is not 
sustainable as it lacks long-term perspective, social participation, gender awareness and solutions to 
mitigate the externalities. The emphasis is that, as the enabler, regulator and provision offer, Nanjing 
Municipality needs to raise social participation and internalize the environmental externalities to reach 
sustainable management of the Qinhuai river.  
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Summary: 
A river called Qinhuai river in Nanjing City used to nurse the inhabitants and be a symbolic area of the 
city. However, this river has suffered severe pollution since the late 1970s. River controls for mitigating 
pollution were undertaken by Nanjing Municipality in 2002 and 2012. Nevertheless, river control in 
2002 was not able to mitigate the pollution successfully. And the river control that was launched in 
2012 is now almost finished, but has encountered various hinders.  
 
Therefore, this thesis aims to learn the process of the river control, examine the sustainability of river 
control in 2012 and offer some suggestions for improvement. The research questions of the thesis are 
which pollution problems the Qinhuai River has had had, and how the authority has tried to solve them. 
Was river control able to solve problems of unsustainability? If not, what was flawed and which 
problems remain? How can the unsustainability trend be reversed, for future sustainable river 
management?  
 
The conclusion is that the pollution mainly originates from wasted domestic water. And the river 
control launched in 2012 is not sustainable as it lacks long-term perspective, social participation, 
gender awareness and solutions to mitigate the externalities. The key is to develop a participation 
mechanism for all the stakeholders and internalize the environmental externality  
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1. Introduction 

 
Humans depend on freshwater resource to grow as population escalates. Healthy freshwater ecosystems 
can offer a wealth of goods and service to society (Richter, 2003). However, nowadays, insufficient 
access to and inappropriate management of freshwater resources give rise to human and ecological 
crises, including degradation of the related ecological system, extinction of species, death from 
water-related illnesses, and risks of regional and international conflict (Peter, 1998). In the face of the 
problems of fresh water shortages and pollution in the many areas of the world, social planners and 
governments are exploring strategies for managing water resources sustainably (International Union for 
the Conservation of Nature, 2000). Furthermore, water pollution is intensified by poor water 
management. Water management is usually undertaken by top-down institutions, so transparency, 
participation of the public and effectiveness has been doubted gradually (Global Water Partnership 
Technical Advisory Committee, 2000) .   
 
According to Clark (2002), there was a constant shift in water management towards a more sustainable 
and systematic way around late 20th century. Plenty of environmental duties, plans and strategies have 
enhanced the shift. Also, Hooper (2010) mentioned that massive changes in river management methods 
have taken place as new paradigms have sprung up in recent years. Traditional river management 
approaches were single-sector (Hydro-centric) oriented, which viewed basins as a resource system to 
be explored only for economic development. This approach sought the maximum available yield of the 
basins, and was driven by highly scientific methods and technological innovations. On the contrary, 
sustainable water management strongly requires the managers and policy planners to consider water 
management issues from both a holistic and an interdisciplinary perspectives. Besides this, escalating 
stakeholder involvement has been emphasized in the whole process.  
 
In this report, the author of this thesis will do a case study on a river in Nanjing City, China, called 
Qinhuai river, to learn how Qinhuai River was polluted, and to explore strategies of the Qinhuai River. 
Thus, the author will examine whether the river control strategies today are sustainable from an 
economic, an environmental and a social perspective, and offer some suggestions for future sustainable 
river management of Qinhuai River.  
 
Research questions:  
 
 Which pollution problems has the Qinhuai River had? And, how has control and access to the 

Qinhuai River institutionally been set up by the authority to solve these problems? 
 
 Was river control able to solve problems of unsustainability? If not, what was flawed and which 

problems remain?  
 
 How can the unsustainability trend be reversed, for future sustainable river management?  
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2. Background  

2.1 Overview of China’s general water conditions 

2.1.1 Chinese water status and distribution  

Generally, the supply of Chinese water resource comes from precipitation, including surface water and 
ground water. Apart from repetition part between surface water and ground water, the total quantity of 
China’s water resource is 2.88×1012m3 and per-capita average is 2220 m3, about 1/4 of the world 
average value. So the total quantity of Chinese water resource is comparatively abundant, but its 
per-capita average is much less. As the figure 1 shows below, Chinese water is mainly distributed in 
Yellow River, Huihe River, Liaohe River, Yangtze River, Pearl River and Songhua 
River.

 

Figure 1. Major river basins in China. Source: Gleick, 2009. 

 

2.1.2 Chinese water status from environmental perspective 

The fast growth in economy and population over the past years has brought China massive 
environmental issues. Economic activities would have an impact on water availability and quality if 
they are too frequent. Conversely, sustainable growth would be threatened by environmental problems 
as well. When water resources are limited and polluted, or economic growth is not regulated, social 
problems would occur (Gleick, 2009). Generally, China’s water is over-allocated, overpumped, 
inefficiently used and polluted by domestic and industrial waste, which gives a rise to dead or dying 
resilience of China’s rivers (Gleick, 2009). According to a statistic about the pollution status of China’s 
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rivers, the major watersheds of China all suffer serious pollution. As shown in Figure 2, 55% of these 
watersheds had a water quality grade of I-III, 24.2% of them had a water quality grade of IV-V, and 
28% of the water was graded as worse than V. The water quality challenge has become a threat to 
economic development and political stability to some degree. For instance, illness due to bad water 
quality that breaks out in heavily polluted area has increased health care costs and attracted public 
concern (Gleick, 2009). Also, there is a escalating conflict over water management, leading to political 
pressure on the central and regional government. On one hand, they have recognized that the pursuit of 
economic growth has been a barrier for water resources and ecological balance (China Daily, 2007). On 
the other hand, government corruption, the effort of local governments to protect industries and jobs 
and demand for continuous economic development have prevented China from mitigating the water 
problems (Turner, 2006). Ma J. (1999), a Chinese water expert, pointed out that Chinese water 
consumption is unsustainable.  

 
Figure 2. Water quality of the Seven Water System. Source: DOW, 2011.1  

2.2 China’s strategies against water pollution 
As Gleick (2009) mentioned, the China’s water issues are intensified due to out-of-date, inadequate 
enforced and fragile water laws. The laws have constrained the power of national environmental 
agencies to control the local, which have led to differing level of enforcement, probability for local 
government corruption and confusing standards for industries.  
 
                                                 
1 Grade I: Natural water resources protected by the state. Grade II and III: Water that could be used to make 
drinking water and to sustain the aquatic eco-system, but not deemed as important as grade I. Grade IV: Only for 
industrial use. Grade V: Only for industrial use. Worse than V: Water that cannot be used.  
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As China’s water problem became severe over time, influencing the politics. In 2007, President Hu 
Jintao proclaimed a more efficient, environmental friendly approach towards development economy as 
well as consumption at Parliament (Gleick, 2009). Focus of the approach is on main water problems 
such as conserving clean drinking water, water pollution prevention, restricting over-use as well as 
over-exploring water resource and reducing water waste. The specific strategies are:  
 
 Expanding water supply 
China used to try to find more traditional sources of water supply by building hydroelectric plants, 
dams, and transferring water from one region to another (Gleick, 2009). China proclaimed that total 
investment on water sector during the “11th Five -Year Plan ” which was from 2006 to 2007, was as 
large as trillion Yuan (Xinhua, 2007). However, lacking technical expertise, unsufficient capital and 
competition for resources with other social sectors have become the barriers for China’s water system 
to upgrade. Therefore, China has started to cooperate with private corporations, and encourage foreign 
companies to get into Chinese water markets. Besides this, China began to develop desalination as a 
source of costal water supply (Gleick, 2009).   
     
 Optimizing water use efficiency  
China’s water problems also include wasteful use of a large number of water. The shortage of water is 
getting severe due to inefficient use, but China now has a broad potential to improve water use 
efficiency. In the north of China, biologists are working on how to reduce water demand of winter 
wheat. And cities are raising water price, to improve the water use efficiency by economical method.  
 
According to government statistics, China’s water use per unit of GDP is higher than many other 
countries. In 2003, 465 m3 of water was used to produce GDP which was worth 10000 Yuan, four times 
the world average (Gleick, 2009). In addition, Guangzhou City, a southern city with relatively rich 
water supply, is more than double the use per-capita water in Beijing, and triple the use in Paris (Zheng, 
2007). Therefore, more strict actions to prevent inefficient use to reduce demand are required in 
following years.  
 
 Strengthening environmental enforcement 
Both new technology and new laws with clear standards and adequate enforcement are key to 
improving water quality. China now is discussing the adequacy of environmental standard, but 
neglecting the enforcement of existing water-quality and monitoring laws (Gleick, 2009).   
 
In 2007, the head of State Environmental Protection Administration admitted China’s severe water 
quality problem and suggested tighter controls on pollution and more efficient enforcement (Gleick, 
2009). Then, in July of 2007, the State Environmental Protection Administration required local 
governments along China’s four main rivers to change their development priority from economic 
development to environmental protection. The local governments are given three moths to mitigate 
their environmental issues (Gleick, 2009). The measure has made 700 enterprises closed, suspended 
and renovated. The State Environmental Protection Administration also proclaimed new actions to 
improve the standard for quality of drinking water and to recover lakes as well as rivers. Furthermore, 
based on the new actions, the State Environmental Protection Administration announced that any heavy 
metal or organic pollutants discharged into lakes and rivers that have been recovered would be rejected 
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and charged (Gleick, 2009).  
 
   
 Encouraging public participation 
Now the water problems are attracting the attention of the public. In 2007, China’s National People’s 
Congress issued a draft of a new law on water pollution to ask public opinions (Gleick, 2009). The law 
indicates heavier punishment on polluters and irresponsible authorities. The punishment included fines 
on industrial pollution and administrative punishments on officials that delay reporting or hide water 
pollution incidents (Gleick, 2009). According to growing public participation in environmental issues, 
more non-government organizations could get engaged with environmental issues. Most 
non-government organizations are concerned about water pollution and threats to the aquatic system 
(Gleick, 2009).  
 

2.3 Qinhuai River  
As figure 3, Qinhuai River is a branch of Yangtze River, 110km long，which goes through Nanjing City. 
Also, Qinhuai River is the longest and oldest watershed of Nanjing, which is seen as the mother river 
of this city. Not only does the river used to nurse the civilization of the region and to be a canal for 
shipping, but also has been being the very significant scenic area of Nanjing (Brill, 2011). Therefore, it 
has a vital value of economy and culture. 

 

Figure 3. Map of Qinhuai River across Nanjing City. Source: Yuan, 2007. 
 
From figure 2, Yangtze River has the worst water quality among the seven major water systems, for it 
has the most “worse than V” type water. As the down stream of Yangtze River, Qinhuai River has a bad 
water quality as well. With economic expansion and urbanization, more factories and inhabitants have 
moved in Qinhuai River area since late 1970s, pressing much pressure on the eco-system of Qinhuai 
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River area (Nanjing Municipality, 2003). As the pollution from both industrial and domestic units 
attracted the attention of the public, the municipality started to take measures to get over the issue. 
However, before 2012, the river control that used to be conducted did not make much difference. Thus, 
at the beginning of 2012, the municipality made a comprehensive and considerate plan, determining to 
eliminate the pollution of Qinhuai River. So far, the Qinhuai River control project has almost finished. 
And its effectiveness and sustainability are supposed to be reviewed.      
 

3. Methods 

3.1 Chosen research methodology  

A qualitative case study research methodology is able to be used as tools for studying intricate 
phenomena under certain circumstances (Baxter, 2008). According to Yin (2003), a case study 
approach is supposed to be used when “the study is to answer ‘how ’ as well as ‘why’-questions”. The 
thesis is aimed to find out how and why Qinhuai River was polluted, and to answer why the regulation 
of Qinhuai River is not sustainable, if it is not. Therefore, qualitative case study research methodology 
could be selected as the main methodology for the thesis.  

3.1.1 Interviews 

According to Baxter (2008), conducting a case study requires the author to define who will and will not 
be involved in the study, and to describe the relationship between the people who get engaged based on 
logic, theories and experience. So the information regarding the regulation of Qinhuai river from 
stakeholders are quite significant to the thesis. Then interviews with the stakeholders were conducted.  
 
In order to make the interview more efficient and effective, in a qualitative interview, the author shall 
ask the interviewees about their background and position first. And the author would ask the 
interviewees experience as well as feeling questions based on their knowledge about the regulation of 
Qinhuai River. The author also needs to ask the interviewees’ opinions on the regulation of Qinhuai 
River (King, 2010).  
 
According to Grimble (1998), the stakeholders in natural resource management include policy-makers, 
planners as well as administrators in government, commercial bodies, non-governmental organizations 
(NGO) and resource users. Therefore, The author tried to contact Qinhuai River Control Commission 
which includes Housing and Construction Committee of Nanjing City, Municipality River Maintenance 
Bureau, Nanjing Planning Bureau, Nanjing Environmental Protection Bureau, Nanjing Financial 
Bureau, Auditing Bureau, Public Water Issue Company of Nanjing City (state owned). The author also 
tried to contact inhabitants of Nanjing City, factories down the riverside and local environmental 
non-governmental organizations (ENGO). The local ENGOs turned down the interview request of the 
author. So the author had to acquire the relevant information and data by reviewing journals, 
newspapers, documentaries and books. And the author was told that all the factories along the riverside 
were asked to be moved away from Qinhuai River after 2013, so I did not try to interview any factories. 
The detail of the interview is shown in Table 1. 
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Table 1. Details of the interviews. Source: My own table. 

No Date of the interview Position/Identity Duration 
Place/manner of 

interview 

1 2014-02-10 

The official of Housing 
and Construction 

Committee of Nanjing 
City 

20mins Face to face 

2 2014-02-10 Inhabitant A 17mins Face to face 

3 2014-02-11 
The official of 

Municipality River 
Maintenance Bureau 

30mins Face to face 

4 2014-02-11 Inhabitant B 15mins Face to face 

5 2014-02-15 Inhabitant C 24mins Face to face 

6 2014-02-15 Inhabitant D 13mins Face to face 

7 2014-03-21 
The official of Nanjing 

Environmental 
Protection Bureau 

43mins Video call 

8 2014-03-24 
The official of Financial 

Bureau 
10mins Video call 

9 2014-03-24 
The official of Auditing 

Bureau 
11mins Video call 

10 2014-03-27 

The management of 
Public Water Issue 

Company of Nanjing 
City (state owned) 

14mins Video call 

11 2014-04-03 
The official of Planning 

Bureau 
10mins Video call 

 
 

3.1.2 Literature review  

In order to rationalize the case study, a literature review approach would be adopted in the thesis. The 
literature review in the thesis is compromised of two types. The first type includes the policy regarding 
Qinhuai River issued by central or local governments, newspaper and documentaries. The second type 
includes the literatures about the theory that the author would like to use in the thesis, which consist of 
the studies about sustainable development and integrated water resource management.  
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3.1.3 Stakeholder analysis  

As mentioned in section 3.2.1, according to Baxter (2008), the author needs to define who will and will 
not be involved in the case and describe their relationship. Stakeholder analysis as an approach can be 
served as a tool for bringing knowledge about actors, so the author is able to understand their behavior, 
intention, relationship and clash of interests (Varvasovszky, 2000). After collecting the data and 
information from the interviewees, who are the stakeholders in the thesis, a matrix shown as figure 4, 
can be used for evaluating the significance of each stakeholder.  
 

 
 

Figure 4. Stakeholder matrix. Source: Grimble, 1998. 
  
The matrix is designed to illustrate the actor’s interest, and how they can influence or how they are 
influenced in a natural resource management issue. Box A stands for the high interested but low power 
actors. Their interest shall be paid more attention on. Box B represents the high power and high 
interested actors, who are the central actor in the whole issue. Stakeholders in Box C can influence the 
outcome, but they are not very interested in the issue, which may become a obstacle or risk. Box D 
stands for the least important stakeholders.   
 
This matrix can be seen as a manner of displaying the data and information from the stakeholders, so it 
can generate useful information for future direction and decision-making of Qinhuai River 
(Varvasovszky, 2000). Accordingly, the author will interpret the social actions, and the stakeholders’ 
effect as well as opinions on the control of Qinhuai River by using stakeholder analysis. 
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3.2 Reliability and validity 

3.2.1 Reliability 

In the context of qualitative research, reliability stands for how right the direction of the thesis is  
(Mehrens, 1987). In order to assure the reliability of the thesis, the author would try to make the 
interview questions clear and accurate in case of misunderstanding or vague answer from the 
interviewees.  

3.2.2 Validity 

Validity stands for how accurately the objective of the thesis is achieved (Blaine, 1993). The author 
would make the interview questions as comprehensive as possible, so the data and information would 
be adequate, which would be reviewed and compiled by the author. The literature that used in the thesis 
would be extracted from the experts in the field of sustainable development and sustainable river 
management.   
 

3.3 Limitation 
As the NGOs turned down the interview request, the author has to find the relevant information and 
opinions on the Internet. This meant that the author could not access the first hand data, which may 
jeopardize the validity of the paper. Also, as some of the interviewees were the officials from the 
authority, they might not offer the author with true information about the project due to bureaucracy 
which is common in Chinese government. Moreover, as the mass media is control by the government 
in China, the data cited from the news might not be accurate. 
   

4 Theoretical frameworks 

4.1 Sustainable development 
According to the Brundtland Commission’s report our common future (World Commission on 
Environment and Development, 1987), sustainability is a concept that focuses on meeting the needs of 
both current and future generations. It is also defined to meet the needs of the present without 
compromising the ability of the future generation to achieve their own interest (World Commission on 
Environment and Development, 1987). The notion of sustainable development is the consequence of  
growing awareness of the link between escalating environmental issues, socio-economic issues 
regarding poverty as well as inequality and attentions on a healthy future for following generations, 
which forcefully connects environmental issues to socio-economic issues (Hopwood, 2003).  
 
As a result, sustainable development is divided into three aspects- economy, environment and society 
(West Midlands Round Table, 2000). The concept of sustainable development is aimed to mitigate 
conflicts by bringing the three perspectives in a balanced way (Hopwood, 2003).    
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Figure 5. Nested sustainable development model. Source: Giddings, 2002. 
 

Figure 5 shows a nested model of sustainable development, indicating that the the economy depends on 
society and both depends on the environment. A key issue for the sustainable development model is the 
integration of different sectors, taking a holistic perspective and breaking the boundaries between 
various disciplines.  

  
 Economic aspects 
An economically sustainable development system is required to be able to produce goods and service, 
so that governments can operate on a manageable level. It shall also avoid sectoral imbalance that has 
negative influences on agricultural and industrial production (Harris, 2000).   
 
 Environmental aspects 
An environmental sustainable development system is ought to assure a stable natural resource capital. 
It also needs to evade over-exploitation as well as depletion of natural resources, which includes the 
maintenance of biodiversity, atmospheric stability and other ecosystem functions (Harris, 2000).    
 

 Social aspects 
A socially sustainable development system aims at distributional equity, sufficient welfare for social 
service, gender quality, political integrity and public participation (Harris, 2000).   
 

4.2 Integrated water resource management (IWRM) 
Integrated Water Resources Management (IWRM) is defined as “a process which promotes the 
coordinated development and management of water, land and related resources in order to maximize 



 11 

economic and social welfare in an equitable manner without compromising the sustainability of vital 
ecosystems”(Global Water Partnership, 2010).  
 
IWRM is a inter-sectoral policy approach which is built to integrate fragmented water management 
approaches to a sustainable resource use. It helps to protect environment, stimulate worldwide 
economic growth as well as sustainable agriculture development, advance public participation and 
improve human health (Global Water Partnership, 2010). According to Global Water Partnership (2010), 
there are four principles in IWRM:  
 
 Water as a finite and vulnerable resource  
Fresh water is a limited natural resource, which is essential to sustain life, development and the 
environment. 
 
 Participatory approach  
Integrated water resource management is supposed to be based on a participatory approach, which 
involves all stakeholders.  
 
 The important role of women  
Women shall play a central part in the management of water.  
 
 Water as an economic good 
Water should be seen as a public goods which has a social and economic value.    

 
The framework is based on the three pillars of IWRM, which are economic efficiency in water, equity 
(equal access to water) and environmental or ecological sustainability, aligning with the three aspects 
of sustainability mentioned in section 4.1 (Global Water Partnership, 2010).  

   
Figure 6. General framework for IWRM. Source: Global Water Partnership Technical Advisory 

Committee, 2000. 
 
Figure 6 shows the general framework for IWRM believing that complementary elements of an 
effective integrated water management system shall be developed and reinforced at the same time 
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(Global Water Partnership Technical Advisory Committee, 2000). The complementary elements are:  
 
 Enabling environment 
A sustainable enabling environment is quite important to ensure the rights and assets of all public and 
individual stakeholders. It is based on a national, provincial or local policies and legislation which 
stipulate the rules for water resource management and enable the stakeholders to participate in the 
water resource management. Also, relevant mechanisms and information channels shall be built to 
realize and facilitate stakeholders participation (Global Water Partnership Technical Advisory 
Committee, 2000). 
 
Governments shall play multiple roles in water resource issues. Firstly, the governments shall be an 
enabler to arise the awareness of the public to consummate the participatory approach. Nevertheless, 
the governments cannot neglect its responsibilities due to increasing participation. The government 
shall also become a regulator and a controller, being responsible for policy-making, water allocation, 
monitoring, enforcement and final resolution. Furthermore, the government is ought to play as a social 
provision provider, offering various water concerned services such as flood protection, safe water 
supply, sewage disposal and wasted water treatment (Global Water Partnership Technical Advisory 
Committee, 2000).  
 
As a critical part of the enabling environment, legislation can offer governmental intervention and 
develop the context and framework for actions (Global Water Partnership Technical Advisory 
Committee, 2000). A consistent and comprehensive water law could be helpful when water resource 
turns scare and the conflicts among different actors become intense. The requirements for a coherent 
and comprehensive water law are that, firstly, they should be based on a national water resource policy 
which involves different sectors as well as stakeholders, and prioritize the basic human needs and 
environmental protection; secondly, the government shall allow the private enterprises and local 
communities to invest and participate in the water resource management issues; thirdly, the authority 
should prevent monopolized access to raw water resource; fourthly, the government shall devise 
balanced approaches between economic growth, eco-system benefits and social equality; fifthly, the 
rights and obligations of all the stakeholders shall be specified (Global Water Partnership Technical 
Advisory Committee, 2000). 
       
 Institutional roles  
There is no universal template for all cases when talking about the roles and functions of institutions at 
different levels. The attributes such as the degree of development, financial as well as human resource, 
conventional practice and other elements shall be examined in the given context (Global Water 
Partnership Technical Advisory Committee, 2000). Even though, institutional constitution is still 
significant to the application of IWRM policies and strategies, for defective relegation of 
responsibilities between stakeholders, unsufficient coordination or communication mechanisms, 
jurisdictional gaps or overlaps and absence of authority would all become the hinders for 
implementation of IWRM. The key issue is to create an effective coordination mechanism among 
different sectors and departments. Concurrently, the issue of losing transparency and corruption shall 
be noticed by the authority as well(Global Water Partnership Technical Advisory Committee, 2000).        
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When working on IWRM strategies, traditional top-down approaches have to be complemented by 
bottom-up strategies to ensure that the demands and welfare can be satisfied of the whole range of end 
users(Global Water Partnership Technical Advisory Committee, 2000). To devise more effective 
bottom-up IWRM strategies, new institutions need to emerge. Firstly, community based organization is 
needed, which can actively get involved in the issues of water management and development. Secondly, 
democratical and market mechanism shall be developed in an appropriate way in which the water users 
are able to express their demands for water goods and services. However, bottom-up strategies do not 
stand for a complete devolution of decision-making to local level. A balance of power delegation 
between local governments and central governments shall be achieved(Global Water Partnership 
Technical Advisory Committee, 2000). It is critical for local municipalities to keep in mind that land 
using plan, economic growth and policies have a huge influence on water resource management.  
 
When managing a river catchment, river catchment agencies are needed. Moreover, they have to 
acquire the supports via whole range of institutions from economic, environmental and social 
perspectives(Global Water Partnership Technical Advisory Committee, 2000). The institutions need to 
take account of three elements:  
 
a) Conscience and responsibilities of the institutions for the collection as well as evaluation of water 
resource in the catchment, coordination and communication between actors, preparation of plans as 
well as proposals for investment for water use(Global Water Partnership Technical Advisory 
Committee, 2000). 
 
b) A platform for all involved actors discuss and make decisions for water management of which the 
responsibility is to monitor and supervise the institutions, modify the water management proposals, 
review the budget on river catchment management (Global Water Partnership Technical Advisory 
Committee, 2000). 
 
c) A expenditure to sustain the operation of the institutions, which might be based on charges for water 
use and wasted water disposal (Global Water Partnership Technical Advisory Committee, 2000).    
 
 Management instrument 
The management instruments for IWRM can be seen as the tools for managers to take appropriate 
actions, which shall be based on existing policies, resource base, environmental impacts, economic 
situations and society(Global Water Partnership Technical Advisory Committee, 2000).   
 
Water resource assessment. Managing water resource needs an understanding of the natural issues. 
Water resource assessment can justify the water availability and demand, which can be seen as an 
approach to solve the issues. Conducting water resource management can be seen as an effective way 
to get some information as a basis for management,which is quite critical for IWRM. Because in many 
countries, effective and useful information regarding water resource is rare, outdated, fragmented and 
unsuitable for the certain objectives(Global Water Partnership Technical Advisory Committee, 2000).  
 
Communication and information system. Communication and information mechanisms for 
stakeholders involved need to be developed as well. The mechanisms need to raise the participation 
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awareness of relevant stakeholders who are politicians, officials in water sector, experts, interest parties 
and the public (Global Water Partnership Technical Advisory Committee, 2000).  In order to 
encourage the stakeholder engagement, at least, all of them shall have access to the timely, accurate and 
comprehensive information which includes official surveys, statistics of water resource, up-to-date 
records of water use as well as discharge, water rights and water allocation (Global Water Partnership 
Technical Advisory Committee, 2000).   
 
Such the mechanisms shall be open and transparent. A challenge for the mechanisms is that some 
countries did not have any experience of carrying out water resource management in a transparent and 
open way with the whole public involvement. Therefore, decision-making has always been left to the 
officials and experts-the up-stream, and has excluded the large public-the down-stream(Global Water 
Partnership Technical Advisory Committee, 2000). Normally, such a conflict between up-stream and 
down-stream has been solved through political negotiation. Besides this, various conflict management 
techniques, including consensus building or conflict prevention and conflict resolution can be used to 
help the stakeholders in the negotiations(Global Water Partnership Technical Advisory Committee, 
2000).     
 
Economic instrument. The number use of economic instrument adopted by governments are 
escalating. Reconditions for successful economic instruments are appropriate standard, effective 
implementation system, institutional coordination and economic sustainability (Global Water 
Partnership Technical Advisory Committee, 2000). Fees for wastewater discharge and taxes would be 
presented as the concrete approaches of the economic instruments. 
 
In response to “polluter-pays-principle”, effluent fees shall be imposed on waste water discharges. This 
approach is required to be incorporated regulatory measures with control and monitor the contaminants 
discharged, especially suiting for industrial polluters(Global Water Partnership Technical Advisory 
Committee, 2000). Moreover, taxes on environmentally damaging products could be used for imposing 
on both high water consumption and pollution products (Global Water Partnership Technical Advisory 
Committee, 2000).  
 

4.3 Externalities 

4.3.1 Environmental externalities 

Externality takes place when certain action of consumers or producers influenced on other producers or 
consumers,which can be positive or negative. Positive externality would be beneficial to the individuals 
or groups regarding the issue. On the contrary, negative externalities are harmful impacts on the 
resource users and producers (Sankar, 2004).  
 
From an environmental point of view, for instance, water pollution can be seen as a negative externality. 
When the polluted wasted water is discharged into a river, the consumers of the river have to bear 
health costs and water purification costs (Sankar, 2004). For environmental resource like air and water, 
property can not be well defined. They are seen as public goods in most countries. These resource users 
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consume them as “free” and “common” goods, which damage the resources badly. This situation is 
called market failure. And there are two reasons behind it (Sankar, 2004):  
 Difficulty in defining, distributing and enforcing property right. 
 High cost of creating and operating markets. 
 

4.3.2 Policy options for negative environmental externalities 

In order to reverse the trend to consider environment as “free goods”, some policy options for pollution 
are presented as below (Sankar, 2004): 
 
 Establishing a regulatory mechanism, including standards as well as regulation.  
 Charging on the pollution based on volume of discharge and concentrations of pollutants. 
 Assigning tradable pollution permits and creating market to determine the prices. 
 Charging taxes on outputs/inputs of polluting units 
 Introducing clean technologies.  
 

5 Empirical Findings 

5.1 Pollution of Qinhuai River 
Since the Chinese economic reform in 1990s, with the fast development of economy in Nanjing City, 
Qinhuai River has been seriously polluted, which raised the attention of the authorities and the general 
public gradually. After 2001, the pollution of Qinhuai River started to be seen as a critical public issue 
(Zhou, 2008). According to Chen (2012), there are four causes of the pollution:  
 
 Exotic pollution  
Qinhuai River deals with 1.05 million tons wasted water every day, and the pollution of Qinhuai River 
came from two aspects- the industrial wasted water from the factories along the riversides and the 
domestic wasted water from the inhabitants, which were directly discharged to Qinhuai River. The 
industrial wasted water accounted for approximate 25% of the wasted water, and the domestic wasted 
water constituted 75% of it (Liu, 2003). The reason of the issue was the improper sewage pipe design. 
The wasted water and rainwater shared one pipe, being discharged to Qinhuai River directly. The 
wasted water should have been discharged though a unique pipe to sewage plants (Chen 2012).  
 
Besides the sewage pipe problem, the weak environmental protection awareness of the inhabitants who 
lived along the riverside was another cause of the exotic pollution. It was common to see that many 
inhabitants simply poured the domestic wasted water and garbage into Qinhuai River (Zhou, 2008).   
 
 Endogenous pollution   
As the silt of Qinhuai River had not well removed and dredged for years, the sediment siltation 
thickness of Qinhaui River was up to 0.5m- 1.0m, and some sections of the channel might even be up 
to more than 1.0m, giving a rise to the release of nutrients from the sediment to the river, which 
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worsened the water quality. This phenomenon could be seen as the absence of administrative omission 
of the water managing institutions (Chen, 2012).   
 
 Water cycle impairment by sluice control  
In order to control flood and keep the water level under the up-limit, a pump station on Tiechuang Hill- 
a hill near Qinhuai River was built to control the stream of Qinhuai River. However, the negative side 
effect was that the sluice control action made the river flowed slowly and reversely, which increased 
the difficulty of diluting the pollutants in the water body. Therefore, this would accelerate the sediment 
disposition and result in the degradation of water quality of Qinhuai River (Chen, 2012). 
 
 Weak self-sustain ability   
As the strand of Qinhuai River was constructed with concretes and stones, causing the hardening and 
canalization of the river, which gave a rise to the degradation of the aquatic eco-system and the damage 
to the biodiversity of the river (Chen, 2012). 
 
Not only did the pollution of Qinhuai River has a negative impact on environment and ecology, but 
also influenced Nanjing City in a socio-economic way. As mentioned in section 2.3, Qinhuai River 
stood as a scenic area. Thus Nanjing Municipality striving to boost the tourism value of Qinhuai River 
made plenty of tourists became the burden of Qinhuai for the garbage they left. The pollution of 
Qinhuai River also made the tourists fade away (Modern Express, 2013). Besides tourism, the fishing 
industry was also influenced by the pollution. In 2007, Tencent News (2007) reported that 13 dead fish 
incidents had taken place in Qinhuai River since 2005. In 2011, Sina (2011) reported that a number of 
dead fishes were found on the surface of the Fucheng Qiao and Dazhong Qiao section of Qinhuai 
River.  
 
The life of the inhabitants was affected as well. The author interviewed some inhabitants who live 
along the riversides. They told the author that they had been disturbed by the bad smell of Qinhuai 
River due to the pollution. The smell was worse especially during summer, which making them close 
their windows all the time. Moreover, the general public and non-government organizations kept 
complaining of the authorities for the pollution of Qinhuai River that could not be mitigated all the 
time.  
 

5.2 Stakeholders involved in river control 

5.2.1 Qinhuai River Control Commission 

Qinhuai River Control Commission is a temporary organization arranged by the Nanjing Municipality, 
aiming to carry out the river control and mitigate the pollution, which is a top-down institution. It plays 
the roles of initiator, coordinator, decision maker and conductor in the project. The commission 
consists of Housing and Construction Committee of Nanjing City, Municipality River Maintenance 
Bureau, Nanjing Environmental Protection Bureau, Nanjing Planning Bureau, Nanjing Financial 
Bureau, Auditing Bureau and Public Water Issue Company of Nanjing City, and their relationship is 
shown as figure 7.  
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Figure 7. The organization structure of Qinhuai River Control Commission. Source: My own figure 
 
 Housing and Construction Committee 
Housing and Construction Committee plays a leading role in the group, whose responsibility is to 
assign tasks to the down-stream departments and make decisions. The five down-stream departments 
shall follow the direction of Housing and Construction Committee.  
 
 Environmental Protection Bureau 
Environmental protection Bureau is expected to offer relevant technical support and up-to-date 
information to the whole organization during the river control. It is also responsible for maintaining the 
consequence of the control.  
 
 Planning Bureau 
Planning Bureau is responsible for coming up with the specific plan of the river control. And it is 
supposed to design the routes of new sewage pipes.   
 
 Financial Bureau 
Financial Bureau has the responsibility to offer a budget and manage the accounting records. The 
budget needs to be approved by Housing and Construction Committee.   
 
 Auditing Bureau 
Auditing Bureau is ought to review the accounting records made by Financial Bureau, and examine the 
transparency and efficiency of the budget.  
 
 Municipality River Maintenance Bureau 
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As the executive branch of the organization, Municipality River Maintenance Bureau is assigned to 
carry out the construction during the river control.  
 
 Public Water Issue Company 
As a department of Nanjing Municipality, Municipality River Maintenance Bureau does not have 
enough human resource and equipment to carry out such a construction. So it outsources the 
construction to a state-owned company called Public Water Issue Company (Nanjing Branch). The 
company in this organization follows the lead by Municipality River Maintenance Bureau.  

5.2.2 Environmental Non-government Organizations (ENGOs) 

Since 2000, ENGOs in Nanjing have started working on the issues of Qinhuai River management. 
They have connection with Nanjing Municipality, offering ecological and environmental information 
regarding Qinhuai River to it. For the most members of ENGOs are collage students, professors and 
water experts, who can offer the municipality with academic and technical support (Gaudreau, 2013). 
To be specific, the ENOGs are engaged with water quality testing and species observation.  
 
Moreover, they also focus on public engagement. They are keen to participate as key actors in the 
decision making process, publish the result of the water quality test, provide environmental education 
for the communities, and arrange environmental activities such as river walk activities to appeal the 
attention of the public(Gaudreau, 2013). Furthermore, They strive to supervise and review the process 
and consequence of the river control conducted by Qinhuai River Control Commission. However, 
according to the official from Housing and Construction Committee, their work and decisions are 
actually not affected by the supervision of the ENGOs.  
 

5.2.3 Inhabitants 

As the inhabitants live along the riverside, they are directly influenced by the pollution or the river 
control. The inhabitants interviewed are not satisfied by the river controls before 2012, for the 
municipality was unable to eliminate or mitigate the pollution issue. To this end, they have suffered 
from the bad smell and unhealthy living environment due to the pollution. However, they are also the 
producers of the pollutants to Qinhuai River, for most of them directly poured the wasted water and 
garbage into the river due to week environmental protection awareness and lack of relevant 
infrastructure in their communities.   
 
After 2012, when the new river control project was launched, 51.3% of citizens complained that the 
constructions caused noise and traffic jam, affecting their daily life (Nddaily, 2013). However, they told 
the author that they had no idea how they could communicate with the authorities and express their 
opinions on the river control, even though the municipality promised that there would be various 
hearings prior to the river control for inhabitants to get involved with the project. Nevertheless, the 
inhabitants interviewed also told the author that they do not even care that whether they are able to 
participate in the river control. And there was no such a device for the public to monitor the financial 
use for the project. All the financial auditions were conducted within Qinhuai River Commission by 
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Auditing Bureau, which was not transparent to the public  
 

5.2.4 Factories along the riverside 

According to an official of Nanjing Environmental Bureau, all the factories down the riverside were 
moved away to suburban area after 2013, so the factories were not able to influence the river control 
(Daodew, 2013).    
 

5.3 The process of river control 

5.3.1 River control prior to 2012 

At the beginning of 2002, the issue of the pollution of Qinhuai River became a critical public issue, and 
ten scholars from different universities of Nanjing wrote a letter to Nanjing Municipality, suggesting a 
river control over Qinhuai River. To this end, in April of 2002, Nanjing Municipality started planning 
the first official river control, aiming to mitigate the pollution problem and improve the livelihood of 
inhabitants who live along the riverside.  
 
In the second half of 2002, a river control called “Qinhuai River General Management Project” was 
officially launched by Nanjing Municipality, costing 370 million RMB. The municipality also 
collaborated with domestic and foreign academic institutions, asking for technical support to them. 
Hehai University, Dongnan University and Tsinghua University made proposals about general planning 
and environmental evaluation for this project. Also, KOTLER Marketing Group also participated in the 
project as a consultant. Besides this, United Nation Settlement Programme offered Nanjing 
Municipality with 300 thousand USD for the project. And United Nation Settlement Programme 
recommended the project to Asia Development Bank, asking it to provide a 100 million USD loan for 
Nanjing Municipality. In the project, Nanjing Municipality managed to remove the silt, mitigating the 
release of nutrients from the sediment to the water body. Besides this, the municipality built 6 sewage 
plants, laid 25km sewage pipes and set 550 sewage outfalls to prevent more wasted water from being 
discharged into Qinhuai River (Municipality, 2003).  

 
However, in 2007 and 2011, plenty of dead fish incidents emerged. And in 2011 summer, large-area 
duckweed was found on the surface of Qinhuai River. According to an official of Environmental 
Protection Bureau, emerging of large-area duckweed was due to the plenty of pollutants in the river, 
which led to eutrophication (CRIonline, 2012). And in accordance with the Nanjing Environmental 
Quality Communique of 2012 (2012) published by Nanjing Environmental Protection Bureau, the 
water quality of Qinhuai river declined in 2012 due to the escalating pollution of ammonia nitrogen as 
well as fossil fuel. This could be seen as a sign of the failure of the “Qinhuai River General 
Management Project”. The official from Environmental Protection Bureau told the author that the most 
critical cause of the failure might be due to the improper sewage system. He also told the author that 
many of the pipes were not even connected to the sewage plants during the river control.   
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5.3.2 River control from 2012 to 2014 

Therefore, Nanjing Municipality planned to invest 300 million RMB on a new river control project 
called “Project 5534” in the second half of 2012. The municipality also invited Shanghai Water Affair 
Bureau, Guangzhou Water Affair Bureau, Wuxi Water Management Bureau and scholars from Nanjing 
University as well as Hehai University to attend the hearings for the project.  
 
The river control from 2012 to 2014 would focus on the reconstruction of sewage pipes of urban area 
within Nanjing City. According to the official of Municipality River Maintenance Bureau interviewed 
by the author, the sewage system of Nanjing City before 2012 was combined sewage system- a type of 
sewage system which collected wasted water and rainwater runoff in a single pipe system, which were 
discharged into the river together.  Furthermore, in accordance with Urban Wasted Water Management 
Regulation (2012) issued by central government in April of 2012, the existing combined sewage 
systems in the urban areas are supposed to be reconstructed and modified. To this end, the official of 
Housing and Construction Committee told the author that Nanjing Municipality decided to bring in the 
separate sewage system, making wasted water and rainwater share two different pipes. In such a 
separate sewage system, wasted water would be discharged to sewage plants, and rainwater would be 
discharged into the river.  
 
So far, the municipality has reconstructed 840 km pipes. And the pollution indicator of Qinhuai River 
has decreased by 70%. As Nanjing has 60 sewage plants, only 11 of them could reach the 75% or 
higher inflow efficiency before “Project 5534”. Now, the average inflow capacity of each sewage plant 
increase from 5000ton/day to 53000ton/day, which implies that the efficiency of dealing with wasted 
water has been substantially improved.    
 
However, the municipality also encountered various hinders. Firstly, the construction of the sewage 
pipes were influenced by other constructions such as underground construction. For both of the 
constructions could not be conducted concurrently. Secondly, as the inhabitants complained of the 
project causing the issues of noise and traffic jam, Public Water Issue Company- the constructor had to 
conduct the construction within limited period of time. Fourthly, according to polluter-pays principle, 
the factories down the riverside should have share the construction cost. However, they were not 
willing to pay, so the municipality proclaimed that it had to ask all of them to move away to suburban 
area. Fifthly, the inhabitants were accustomed to tipping the domestic wasted water into the river, 
influencing the effectiveness of the project to some extent. And there is no policy or measures to do 
with this. .    
  

6 Analysis  

6.1 Stakeholder analysis of river control 
The interest and influence of the stakeholders concerning the river control can be positioned in the 
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stakeholder analysis framework as mentioned in section 3.2.3, which illustrates how interested the 
stakeholders are in the river control, and how much they influence the project.    
 

 

 
Figure 8. Stakeholder analysis matrix for the control of Qinhuai River. Source: My own figure. 

 
 Qinhuai River Control Commission 
The commission is the decision maker and conductor of the river control which can affect the project 
directly. Moreover, as the initiator and central actor of the project, Qinhuai River Control Commission 
is highly interested in the project. Therefore, it is positioned in Box B.   
 
 ENGOs 
From the results, the ENGOs offered information to Nanjing Municipality and organized various public 
activities concerning Qinhuai River, implying that those ENGOs are highly interested in the river 
control. However, the fact that public do not care whether they can participate in the river control and 
the decisions made by Qinhuai River Control Commission not being affected by them imply that the 
ENGOs are not able to influence the project effectively. Therefore, the ENGOs are placed in Box A.  
 
 The inhabitants 
As mentioned in the results part, the inhabitants do not show high interest in the river control. And they 
also do not have any access to participating in the project and communicating with the authorities. 
However, meanwhile, they are tipping the polluted water in the river, which can be seen as a huge 
hinder for the river control. Also, as mentioned in section 5.1, 75% of the polluted water was from 
domestic wasted water, so the inhabitants’ influence is quite vital to the project. Therefore, the 
inhabitants’ neglection about the participation in the project is a significant obstacle for the river 
control to be sustainable.   
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 The factories 
As in 2013, all the factories down the riverside were asked to move away, so they are not able to 
influence the project anymore, and they do not have anything to do with the project. Therefore, they 
become the least important actors in the river control, which shall be put in Box D.  
 

6.2 Assessing sustainability of river control 
From above, Nanjing Municipality are encountering various obstacles when conducting the river 
control, which might influence the sustainability of the project. Therefore, In order to answer the 
research questions, the author would like to look at the issues with the lens of IWRM to assess whether 
the project is sustainable or not, and to find out what the project lacks. As a sustainable water 
management approach, IWRM consists of four principles which were mentioned in section 4.2.1, so 
the sustainability of Qinhuai River Control can be assessed under the principles. Also, when assessing 
the project, externality theory would be taken into account as well.  
 
 Water as a finite and vulnerable resource  
 
This principle requires a holistic perspective on water management, which recognizes that water is 
supposed to be used for different purposes, functions and services (Global Water Partnership Technical 
Advisory Committee, 2000). The river control tried to remove the pollution in order to strengthen the 
water use for sustaining life and environment. However, the municipality neglected the water use for 
development when conducting the river control, for it asked the factories that able to bring benefit to 
the local development to move away from the riverside to suburban area. Also, the municipality lacked 
a long term perspective on the city development. The factories would face re-movement with escalating 
urbanization, for the suburban area might be the urban area in the future. So simply asking the factories 
to move away is not a proper and sustainable decision.  
  
 Participatory approach  
The participatory approach requires a real participation, which occurs when the stakeholders can take a 
part in the decision-making process. Also, a real participation can take place based on a democratical 
election or accountable agencies or spokespersons who can represent stakeholder groups (Global Water 
Partnership Technical Advisory Committee, 2000). In this project, the real participation was not 
realized. The officials from Qinhuai River Control Commission proclaimed that they had hearings for 
the inhabitants to participate in the decision making. However, according to all the inhabitants 
interviewed, they never heard of the hearings, thus never got an opportunity to take part in the decision 
making process. They could also not acquire any information regarding the finance on the river control 
and participate in it. As a result, the so-called hearings might be a political rhetoric of the Municipality. 
Nevertheless, from the stakeholder analysis, the inhabitants are not highly interested in participation 
either, which might reduce the motivation for the municipality to develop a participatory device.  
 
Moreover, the principle indicates that participation is more than consultation, requiring stakeholders at 
all levels of the social structure to influence the decisions (Global Water Partnership Technical 
Advisory Committee, 2000). The ENGOs have played a role of consultants in the river control. They 
offered ecological and environmental information concerning Qinhuai River to the commission, but 
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was not empowered to take part in the decision making process.  
 
Besides this, as mentioned in results, the fact that the municipality repel expelled the factories for they 
were not willing to pay for the pollution implies that the communication between municipality and 
factories was flawed.  
 
Participation is an approach can be used to achieve a balance between a top-down and a bottom-up 
strategy on water management (Global Water Partnership Technical Advisory Committee, 2000). The 
municipality only has adopted a top-down strategy, who was not able to ensure that all the stakeholders 
were satisfied. Thus, a bottom-up strategy shall be devised by the municipality. 
 
All in all, as the initiator and planner, the government has the obligation to realize the participation. 
However, obviously, Nanjing Municipality could not make it.  
 
 The important role of women 
IWRM also emphasizes the significance of women, calling on gender awareness in the water 
management and encouraging women to involve in the decision making (Global Water Partnership 
Technical Advisory Committee, 2000). However, after the interview and the review of the relevant 
information concerning the river control, the author did not acquire any information about women 
involving in the project, which implied a lack of gender awareness in the project.  
   
 Water as an economic good 
The principle proclaims that the water has a value as an economic goods. Most of the failures in water 
management result from viewing the water resource as a free good, which can be seen as an externality 
problem(Global Water Partnership Technical Advisory Committee, 2000). According to Sankar (2004), 
externality indicates some certain actions of consumers or producers influenced on other producers or 
consumers. And the negative externality is harmful to the resource users and producers. In this case, the 
inhabitants directly pouring the wasted water in Qinhuai River aggravated the pollution issue, implying 
that they took the river as the public goods for free. A peculiar paradox is that the inhabitants kept 
complaining about the pollution of the river while they were polluting the river. Meanwhile, the 
municipality has not taken any measure to get over it.  
 

6.3 Summary of the flaws of river control 
After the stakeholder analysis and the assessment, the flaws of the project can be summarized as below:  
 
 Simply expelling the factories from the riverside is not a sustainable strategy, which may 

jeopardize the city development in long term. 
 
 The stakeholders cannot fully participate in the project. And inhabitants lack interests even though 

they are the stakeholders who can profoundly influence the project. And the municipality only 
adopts top-down strategies, which can not completely satisfy the demands and welfare of the 
stakeholders. 
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 Gender awareness is not mentioned in this project.  
 
 Externality problems take place due to the administrative omission of the municipality.  
 
To this end, with the flaws, the river control can not be defined as a sustainable project.  
 

6.4 Suggestions for future sustainable river management 
 When encountering that the factories were not willing to pay for the pollution that they produced, 

the government should have tried to negotiate with them about this issue instead of simply asking 
them to move away. Second, the municipality shall come up with the resolution to the problem 
with the economic instrument, such as a tax on the discharge, for the tax has legal effect. Also, the 
municipality needs to take a long-term view on the city development. As the urbanization is 
intensifying in China, the municipality needs to have a comprehensive plan for the city planning 
in order to avoid re-movement for the factories, which can save the social and economic cost.  

 
 As for the stakeholders, the municipality should be an effective environmental enabler to arise the 

awareness of the public to consummate the participatory approach. It can rebuild the 
communication and participation mechanism to attract inhabitants to take part in the decision 
making. Particularly, the municipality may be able to establish an election system to elect 
representatives from the inhabitants. And it can hold a decent hearing where the representatives 
are able to express their opinions and influence the decision making process. Besides the hearings, 
the municipality shall reveal the actual financial use and construction process, making the project 
more transparent, so the inhabitants are capable of supervising the river control. This can be seen 
as bottom-up strategies, which can be aligned with its existing up-down strategics. Furthermore, 
the municipality should embrace the participation of the ENGOs, allowing them to have an impact 
on the decision making as well, for they are technically and academically qualified, who can make 
the river control more feasible. Generally, the municipality should not consider the participation 
for the stakeholders as a political rhetoric.  

 
 To raise the gender awareness concerning the water management, the municipality may be able to 

collaborate with the collages and relevant NGOs. They can set up a programme that calls on and 
educate women to be more active in the project.  

 
 To internalize the externalities, the municipality, firstly, needs to recognize its characters of a 

controller and a regulator. When the externality occurs, the municipality needs to take measures to 
terminate it instead of ignoring it. As Sankar (2004) suggests, devising policies can be a solution 
to internalizing the externality. The municipality can recruit some volunteers, assigning them to 
patrol around the riversides randomly. The individuals who are found pouring the wasted water or 
any pollutants in the river, the volunteers can fine the individual. Also, the municipality can solve 
the problem institutionally, establishing relevant laws to define that the behaviour of pouring the 
wasted waster and any pollutants in the river is illegal.  
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7 Conclusions  

 
Throughout the paper, the author finds out the problems of the pollution on Qinhuai River via 
interviewing the stakeholders concerning the project and reviewing relevant literatures, data as well as 
news. The main pollution on Qinhuai River turns out the domestic wasted water which is poured in the 
river by the inhabitants who live along the riverside without any constrain. And the author comprehend 
how the authority controlled the river by going through the whole process of the river control. In the 
river control kicked off in 2002, Nanjing Municipality focuses on purifying the water body, which does 
not work well. In 2012, the focus is on redesigning the sewage pipes, which can reduce the pollution at 
source.  
 
After acquiring the results, the author also reviews the sustainability of the project under an integrated 
water resource management framework and with the lens of externality theory. Through the stakeholder 
analysis, we can see that the role of inhabitants is quite significant to the success of the project, for they 
can influence the river control substantially. Moreover, after assessing the project from the perspectives 
of Integrated water resource management and externality theory, four flaws of the project are revealed, 
which are lacking long-term vision about the city development, lacking public participation, lacking 
gender awareness and environmental externality caused by inhabitants. As a result, the river control 
cannot be seen as a sustainable project.  
 
To this end, the author offers five corresponding suggestions for the flaws. The emphasis of the 
suggestions is to develop a participation mechanism for all the stakeholders to take part in the project 
and internalize the environmental externality. Because these two flaws are the main obstacles for the 
river control to become a sustainable project.  
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Appendix A: Questions for interviewees from Qinhuai River Control 

Commission 
1. What branch do you work at?   
2. What is the function of your branch? 
3. What role does the commission play in the river control? 
4. Can you elaborate the processes of the two river controls? 
5. What kind of water management strategy did you use for the river controls 
6. Is there any communication mechanism with the public? How can they participate in the decision 
making process? 
7. Do women have the right and opportunity to take part in the river control as much as men do?  
8. What problems or obstacles have you ever met? 
 

Appendix B: Questions for inhabitants who live along the riverside 

of Qinhuai River  
1. How long have you lived along the riverside of Qinhuai River? 
2. Have you ever suffered the pollution of Qinhuai River? 
3. Have you been influenced by the river controls? 
4. Do you know how to participate in the river control? 
5. Are you intended to take part in the river control？ 
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