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Enhancing Access to Safe Water through Innovative Water Quality Management 

 

1. Summary 

 
Deterioration of water quality has been recognised as one of the critical environmental 

issues in Asia for decades. Due to this increasing deterioration, the volume of usable water also 
tends to decrease, and additional administrative and financial burdens become necessary for the 
treatment of polluted water. Heavy pollution of the existing sources of water means that new 
water sources need to be developed. Water pollution also has negative impacts on both human 
health and the local environment. To conserve the environment but also to increase access to 
water (one of the Millennium Development Goals (MDGs)), water quality management needs to 
be strengthened. Although Asian countries have tackled water quality problems for more than a 
decade, the problem remains unsolved in many cases due to insufficient or weak 
implementation. One reason for the weak implementation is that the existing framework of 
water quality management cannot properly address the changes in the nature of the water quality 
problem, such as diversification of both pollutants and pollution sources that are accelerated by 
the rapid socio-economic and technological changes taking place in the region. Thus, the 
proposed research project aims to seek innovative and feasible approaches to water quality 
control that could enhance the accessibility of water resources.  
 

In this research, perspectives on integrated water resource management (IWRM) will be 
considered. For example, groundwater quality improvement shall be investigated with 
consideration given to surface water quality. Groundwater quality degradation is a result of 
excessive groundwater use in some cases. When we look at wastewater treatment as an 
important element of water pollution control, the issue of sludge treatment shall be investigated 
at the same time. Land use, such as the location of waste treatment sites and industries, is 
closely related to the control of pollution sources. Thus, water quality issues cannot be 
adequately analysed without an integrative perspective. On the other hand, integration is not 
unified, but differs based on the local conditions, and therefore the project will look at the issues 
from both general and site-specific perspectives.   

 
Considering the above points, this project has the following overall objectives: i) 

enhancement of access to safe water by increasing the usability of water resources, and ii) 
reduction of the impacts and risks of water pollution. 

 
Recognising the importance of the issues identified in the past research activities of IGES, 

the research in the Third phase and niches developed by IGES in the water management area, 
the project is composed of the following components.  
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Component 1: “Groundwater Quality Management for Increasing Available Safe Water 
Sources”, which aims to propose an innovative groundwater quality management 
framework and also reasonable water resource management considering appropriate 
water quality commensurate with the quality required by different beneficial uses 

Component 2: “Strategic Water Quality Management for Urban Areas”, which aims to 
propose a policy framework that will promote innovative water quality management for 
urbanised areas. The core element of this component is the Ministry of the 
Environment, Japan’s cooperative project on the study of water quality management in 
the People’s Republic of China, which was agreed between Chinese and Japanese 
governments in FY2006. 

Component 3: “Water Environment Partnership in Asia (WEPA)”, an activity commissioned 
by the Japanese Ministry of the Environment. Under this component, enhancement of 
the WEPA database that has been in development since the Third Strategic Research 
Phase will be carried out. Human networks constructed under WEPA in the past will 
also be further developed to promote the awareness and capacity of relevant 
stakeholders (governments, commercial and industrial sector, and local people) to cope 
with the deterioration of water quality.  

 
2. Background/Rationale  

 
How to secure water resources is a crucial issue for sustainable development in Asian 

countries. Considering the increase of population and economic development in the region, 
water scarcity is likely to be further intensified in the future unless appropriate actions are taken. 
To meet the increasing water demands, development of new water sources is often necessary, 
notwithstanding concerns such as financial constraints and negative impacts on the local 
ecosystem. In such a critical situation for water resources, efficient use of existing and limited 
water resources is essential for sustainable development in Asian countries.  
 

Asian countries have been suffering from degradation of water quality, such as river water 
polluted by improperly treated or untreated industrial/domestic wastewater and groundwater 
quality degradation by chemicals or heavy metals from commercial and industrial activities and 
substances of natural origin such as arsenic. This degradation of water resources negatively 
impacts on both human health and natural ecosystems. The economic loss caused by water 
pollution in the Yellow River is estimated at over US$500 million per year (Changming Liu et 
al., 2002). In addition, such deterioration of water quality decreases accessibility to water 
resources by turning water resources available for use to non-usable water or water that 
needs-to-be-treated. Under the conditions mentioned above, mitigation and prevention of water 
quality problems are crucial in terms of securing usable water resources. Insufficient water 
supply could also hinder appropriate management of sanitary conditions that result in harmful 
effects on human health. 
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The characteristics of water quality issues in Asian countries have changed according to the 

transformation of economic and social systems, especially in urban areas. Not only has the 
quantity of pollutants increased as more water is consumed due to rapid industrialisation, but 
also pollution sources have become diversified with land use changes and diversification of 
human activities. For example, unexpected pollutants, such as chemical substances, might be 
introduced in the process of diversification of industrial activities. In peri-urban areas, 
agricultural-oriented pollutants and industrial- and domestic-oriented pollutants could affect 
water resources at the same time, but policy measures often fail to cope with such problems 
adequately, and the delay in countermeasures could worsen the situation. In order to improve the 
above situation, an innovative and more integrative approach for the prevention of water quality 
pollution is necessary using new innovative scientific knowledge and various experiences of 
good practices in other countries. Furthermore, with accidental releases of water pollutants such 
as that in the Songhua River in China, water quality issues involve a risk of provoking 
international conflict even though the origin is domestic. Considering the above situation, 
conventional pollution control systems need to incorporate a new and integrative approach to 
address the current complicated water quality problems.   
 

Water quality management is a crowded study area and there are a variety of topics to be 
dealt with. Considering the weak points in the existing area of study, the results of the research 
on Sustainable Water Management Policy (SWMP) conducted in the Third Strategic Research 
Phase, and the dialogues with member countries of the Water Environment Partnership in Asia 
(WEPA), research on “groundwater quality management for increasing available safe water 
resources” and “strategic water quality management in urban areas” will be conducted. In 
addition, this project will continue its contribution to Water Environment Partnership in Asia 
(WEPA).  

 
3. Goals and objectives 

 
Overall objectives: 
(1) Enhancement of access to safe water by increasing the usability of water resources 
(2) Reduction of the impacts and risks of water pollution 
 
Immediate objectives: 
(1) To propose an innovative groundwater quality control framework and reasonable water 

supply considering appropriate qualities commensurate with the qualities required by 
different beneficial uses 

(2) To propose a policy framework that will promote innovative water quality management 
in urbanised areas; 
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(3) To enhance the WEPA database and to develop a human network to promote awareness 
and capacity of relevant stakeholders (governments, commercial and industrial sectors, 
and local people) to cope with the deterioration of water quality.  

 
4. Expected outcomes 

 
The expected outcome of the research project (or the integrative objective of the three 
components described in the following section) is innovative water quality management that 
could adequately prevent and mitigate water quality problems, and rational water resource 
management supported by the improved water quality management.   
 
The expected outputs of the research are: 
(1) explanation of the state of water quality deterioration with specific examples (cases), 

especially that of groundwater quality  
(2) taking stock of the current policy responses and framework of water quality 

management from the perspective of an integrated management approach 
(3) identification of areas where innovation in water quality management and more inputs 

of available governmental and/or non-governmental resources are in need 
(4) information on new scientific knowledge and technologies available to promote 

innovation in water quality management 
(5) recommendations for innovative and rational water supply systems where water is 

provided at a high enough quality to be commensurate with the requirements of 
different beneficial uses 

(6) an information platform that supports policy making with useful knowledge for water 
management especially in terms of quality management (WEPA database). 

 
5. Research questions/assumptions/hypotheses 

 
5a. Research questions 
Component 1: Groundwater Quality Management for Increasing Available Safe Water Sources 
(1) Could usability of water be enhanced by improvement of groundwater quality?  
(2) Is the current groundwater management appropriately integrated with water pollution 

controls and also the water supply scheme?  
(3) Does the current water supply system rationally coordinate groundwater and surface water 

quality management? If not, how should they be coordinated? 
(4) What kinds of financial arrangement can promote the application of available technologies 

to mitigate water quality problems for local people, in particular among poor families?  
(5) Is insufficient knowledge and information on groundwater quality a barrier to public 

participation in groundwater quality management? 
 
Component 2: Strategic Water Quality Management for the Urban Areas 
(1) What elements need coordination and/or integration (within the water sector and with other 
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sectors) in the strategic management of water quality in urban areas? 
(2) What kind of institutional arrangement is necessary to promote effective implementation of 

water quality management in urban areas?   
(3) What policy measures can be taken to mobilise relevant stakeholders, especially 

commercial and industrial sectors, for effective water pollution control? More specifically: 
- What are the key elements of successful incentive building for industries in terms of 
reduction of pollution loads? 
- What information should be shared with relevant stakeholders in order for them to take 
appropriate action?  
- What kind of policy support should be provided to promote partnership between local 
industries/residents and central/local governments? 

(4) What are the points to be considered in the choice and diffusion of mitigation/prevention 
technologies?  

 

5b. Hypotheses 
Component 1: Groundwater Quality Management for Increasing Available Safe Water Sources 
(1) Improvement or conservation of groundwater quality as a source of water for human use 

can enhance opportunities for direct access to usable water in urbanised and its surrounding 
areas.   

(2) Increased usability of groundwater through improvement of its quality could create an 
opportunity to promote rational use of both surface and groundwater.  

(3) Groundwater quality problems can be mitigated through the application of appropriate 
available technologies. Application of appropriate technology could be promoted by 
enhancing public knowledge and through appropriate financial arrangements for technical 
diffusion. Measures include, but are not limited to, institutional and/or financial 
arrangements such as development of community groups working together against 
groundwater pollution, establishment of information sharing schemes, and co-finance 
systems with the participation of local people.   

(4) Enforcement of groundwater quality management could be strengthened if it were an 
integrated part of total water management systems and coordinated with other sectors such 
as social and economic policies.   

 
Component 2: Strategic Water Quality Management for Urban Areas 
(1) Inclusion of elements of water quality management in social and economic plans, 

especially in institutional arrangements, could strengthen current water quality 
management in urban areas.  

(2) Release of pollutants from industrial activities is one of the biggest concerns in water 
quality management. To prevent pollution by various potential pollutants generated from 
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various industrial activities, policy measures to motivate industries to take voluntary 
action, such as economic incentive systems, should be introduced.   

(3) Improvement of access to information on water quantity and quality could enhance the 
awareness and understanding of relevant stakeholders, which could be a basis for 
promotion of their participation in water management.  

 

6. Research Components  

 

COMPONENT 1 (60 PERSON MONTHS + RESEARCH PARTNER) 
Groundwater Quality Management for Increasing Available Safe Water Sources 
 

Groundwater quality problems also appear now in many areas of the region, but the SWMP 
study in the Third Phase revealed that policy responses to groundwater quality issues are neither 
sufficient nor adequate compared with surface water pollution efforts. Groundwater is important 
as a clean water resource which can be supplied at low cost to the urban poor and rural 
population who often have very limited access to water. However, Asian regions are facing 
serious threats of groundwater contamination. Not only naturally occurring contamination such 
as fluoride and arsenic but also artificial contamination of groundwater caused by the 
overexploitation of groundwater, use of chemical fertiliser and pesticides, and hazardous 
substances discharged from industries and landfill sites near water resources have become 
serious problems. How to minimise the risk of groundwater quality degradation is crucial to 
sustainable and fair development in the region. Moreover, there are not enough research 
findings on groundwater quality degradation, even though the issue is much more complicated 
than the surface water quality problem. IGES has been recognised as a research institute that 
studies groundwater issues in Asia, and so to strengthen the research developed in the Third 
Phase, it will be useful to continue the study on how to use and manage water resources from 
the view point of groundwater management, especially groundwater quality management.  
 
Activities in FY2007 
a. Kick-off meeting 

To discuss and share the objectives and methods of the research, a kick-off meeting will be 
organised with the participation of potential research partners who are water experts in case 
study target areas.  
 

b. Collection of data and information 
The chronological data on key indicators and information will be collected by local 
research partners under the guidance of IGES.  
 

c. Analysis to find possible site-specific management options 
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This part will be done by the local research partners under the common analytical 
framework. Based on the analysis of collected data and information, deficiencies in the 
current management situation will be identified and then possible site-specific management 
options for improvement will be proposed.  
 

d. Comparative analysis 
In addition to the analysis of specific cases, comparative analysis of case studies will also be 
conducted. Commonalities and differences among case study areas will be investigated and 
general proposals for groundwater quality management will be considered.   

 
e. Field Survey 

A field survey including interviews with key local stakeholders in the case study areas will 
be conducted by IGES in collaboration with local research partners.  
 

f. Case analysis 
Validity of possible site-specific management options and recommendations drawn from the 
situational analysis will be tested in each case study target area through discussion among 
research partners. Stakeholder meetings in each target area will be organised to have 
practical inputs from different positions.  . 
 

Activities in FY2008 
a. Case analysis (cont. from FY2007) 

 
b. Policy dialogues on groundwater quality  

Policy dialogues with policy makers will be organised to identify barriers to the planning 
and implementation of groundwater quality management policy and to discuss possible 
measures to be taken in each country and future regional cooperation.  

 
c. Production of Interim Report 

An interim report will be produced, including site-specific case analysis and comparative 
studies. The report will be disseminated at the 5th World Water Forum for publicity.  
 

d. Seminar on strategic groundwater management 
A seminar on strategic groundwater management will be organised to share research 
findings, in particular among WEPA partner countries.  
 

Activities in FY2009 
a. Production of the Final Report 

The interim report will be elaborated on by incorporating the inputs received through 
dialogue and the seminar in FY2008. Additional data and information collection would be 
conducted to reinforce the analysis, where necessary.  

 
b. A workshop to elaborate on the draft recommendations/report 
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A workshop will be held to disseminate the research findings and inputs from different 
stakeholders in the region.   

 
c. Organising research outputs in the WEPA database 

Information and findings gained from the study will also be shared with WEPA partner 
countries through the database developed under WEPA. 
 

COMPONENT 2 (48 PERSON MONTHS) 
Strategic Water Quality Management in Urban Areas 
 
Strategic water quality management has been required in many Asian countries, especially in the 
urban areas which are suffering water quality problems due to rapid development. Water quality 
problems have negative impacts on human health and also on the environment. In countries 
such as China, expansion/concentration of industrial activities has been recognised as a threat to 
the conservation of water sources, especially drinking water. Decreases in usable water 
resources also often cause conflict between different beneficial uses, especially domestic and 
industrial uses in cities, and urban and agricultural water at watershed level. The water quality 
problems in city areas are complex and need comprehensive and integrated solutions but the 
current policy frameworks are often not designed to incorporate such integrative aspects. 
Considering the situation, the research component to address urban water quality issues will 
investigate innovative policy frameworks with adequate institutional arrangements. One of the 
reasons for weak implementation of current management measures is insufficient awareness and 
participation on the part of local stakeholders such as industry and residents. Therefore, 
proposed policy frameworks or institutional arrangements shall consider stakeholder 
participation elements. Part of this component will be conducted under a framework of 
China-Japan cooperation on a water quality management project that is a development of the 
research commissioned by the Ministry of the Environment on accidental water pollution in 
China which IGES conducted in FY2006 .    
 
Activities in FY2007 - 2008 
a. Literature review and interviews on conventional water quality control in urban 

areas 
The status and deficiencies of the institutional framework of conventional water quality 
management in urban areas will be identified. Legal, organisational, financial and 
technological arrangements for current water quality management will be investigated 
considering new scientific knowledge and social-economic changes. Water quality 
management in Japan will also be studied as a comparative case to the study in China 
below.   
 

b. Study on policy responses regarding water pollution control from the perspective of 
conservation of water resources in China 
Based on the study of measures addressing accidental water pollution incidents in China 
that IGES conducted in FY 2006 having been commissioned by the Japanese Ministry of 
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the Environment, further investigation of policy issues in China on water pollution controls 
will be explored. The following activities are planned for this purpose:  
- Field studies in China and interviews with relevant stakeholders, focusing on 

identification of deficiencies in current water pollution controls; 
- Study of a few pollution cases in China for the purpose of investigating innovative and 

feasible pollution controls, and an enabling environment for the effective 
implementation of these measures. At least one of the case studies should be conducted 
in an area where sources of drinking water supplies are located:  

- A China-Japan expert meeting to ensure the policy relevance of the findings of the case 
studies. An expert meeting that consists of Japanese and Chinese experts such as those 
from Policy Research Centre for Environment and Economy (PRCEE)-SEPA will be 
held.  

 
c. A meeting to share the research findings 

Utilising the network of WEPA, the findings of the comparative study on China and Japan 
will be shared in a workshop. Analytical methods of case studies on water pollution control 
will also be shared among WEPA partner countries. 

 
Activities in FY2008 - 2009 
 
a. Case studies on the issue of conventional water pollution control in Asia 

Case studies on the issue of conventional water pollution control cases in Asian countries 
other than China will be conducted. Actual cases to be studied will be decided through 
dialogue with WEPA partner countries. The study in China will be enhanced when the 
China-Japan collaboration project is decided to continue.   

 
b. Development of recommendations for innovative and feasible pollution management 

Recommendations for innovative and feasible water pollution management will be 
developed, in particular from the aspect of preventative measures on quality degradation of 
water resources.  
 

c. Organising research outputs into WEPA database 
Information and findings gained from the study will also be shared with WEPA partner 
countries through the database developed under WEPA. 
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COMPONENT 3 (54 PERSON MONTHS) 
Water Environment Partnership in Asia (WEPA) 
 
Water Environment Partnership in Asia (WEPA) is an initiative of the Ministry of the 
Environment of Japan, and IGES has served as its secretariat since FY2004. The main activity 
of WEPA in the Fourth Strategic Research Phase is the enhancement and maintenance of the 
WEPA database that contains information related to water environmental management such as 
legal and organisational structures of water quality management, cases of community 
involvement in water quality conservation activities, and examples of application of wastewater 
treatment technologies.  
 
Under WEPA, seminars/workshops will be organised to collect necessary information from a 
wide range of stakeholders in Asia. Annual meetings of WEPA partner countries will be 
organised to share the progress of activities conducted under WEPA. Information obtained 
through research components 1 and 2 will be organised in the WEPA database so that the 
research findings can be shared with WEPA partner countries and other related stakeholders.   
 

PROJECT MANAGEMENT (18 PERSON MONTHS) 

 

7. Methodologies 
 
Methodologies for Component 1: Groundwater Quality Management for Increasing 
Available Safe Water Sources 
 
a. Collection of groundwater quality management policy in Asian countries  

Through literature review and interviews with key policy makers and relevant stakeholders 
in several countries, major groundwater quality problems and policy responses to them are 
identified. Human-induced quality problems (pollution) and nature-oriented problems such 
as hardness and arsenic problems will be addressed in this research.   
 

b. Collection of data and information for fact finding in target areas of case study 
Approximately five cases of groundwater quality problems will be selected, and the 
collection of basic economic, social and environmental data and information related to 
water resource management will be collected through literature (governmental statistics, 
existing scientific research on the water environment, etc.) and interviews with local 
stakeholders. In principle, chronological data and information will be collected. The types 
of data and information to be collected are common to all cases, but additional data that are 
identified as essential information for the analysis of respective cases will also be included. 
Data and information will be collected by local research partners under the guidance of 
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IGES. 
 

c. Consideration of site-specific management options  
The collected data and information will be analysed, focusing on the state of groundwater 
quality problems, identification of direct/indirect causes of pollution, beneficial use of 
groundwater, social and economic impacts on the affected area, success/failure of 
responses taken by national/local government, and strengths/weakness of existing 
institutional and regulatory frameworks, information management systems, and financial 
arrangements for policy implementation. Then, site-specific management options will be 
considered based on the analysis.   
 
For heavy metals and VOC as sources of local artificial contamination, saline and nutrient 
salts as pollutants of extensive artificial contamination, and pathogens, preventive measures 
will be investigated in addition to mitigation measures. For contamination by naturally 
occurring pollutants such as fluoride and arsenic, the analysis will instead focus on 
mitigation measures such as how to select and diffuse mitigation technologies. 
 

d. Situational analysis of each case (comparative studies) and development of general 
recommendations 
Based on the collected data and information, the state of groundwater quality and its 
management will be examined through cross-case analysis, and then possible 
recommendations for groundwater quality management will be sought. Similarity and 
differences between the cases will be examined such as physical conditions (e.g., 
geographical characteristics, precipitation), usage and demand for water resources, and the 
state of infrastructural development especially in relation to wastewater treatment as a basis 
of the analysis. Validity of the data collected in each case study area will be checked and 
improved through the situational analysis. The comparability of the collected data will also 
be enhanced through this situational analysis. Objectivity of the recommendations to be 
developed under the research will be enhanced through both site-specific and general 
analysis of the cases.  
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Figure 1: Flow of the Research on Groundwater  
Quality Management (Component 1) 

 
 
 
Methodologies for Component 2:  
Strategic Water Quality Management in Urban Areas 
 
a. Analysis of policy frameworks on conventional water quality management in urban 

areas 
Through literature review and interviews with government officials from WEPA countries, 
the status and deficiencies in the institutional framework of conventional water quality 
control in urban areas will be analysed. The analysis includes a general framework for 
national and local policies, legislation and regulations, organisational, financial and 
technological arrangements, and operational systems of current water quality management, 
considering new scientific knowledge and social-economic changes.  

 
b. Comparative study of policy responses regarding water pollution control from the 

perspective of conservation of water resources (case studies) 
Actual cases of water pollution control will be studied under the common framework. 
Some cases in China will be investigated in the first year, followed by case studies in other 
countries. Problem identification and site-specific options for improvement to the current 
management will be studied.   

 
 
8. Four Criteria1 

8A. POLICY RELEVANCE 
 The project could have impacts on actual policy planning and contribute to capacity 

development of policy makers by sharing research findings and having policy discussions 
with WEPA partner countries.  

 The study on strategic pollution control was developed in close communication with the 
Chinese government, the first target country of the study, and therefore the study reflects 
the needs of the Chinese government.  

 The project could contribute to capacity development of policy makers through WEPA, a 
platform for policy discussion. 

 

8b. Added value 
                                                      
1 See pages 8-11 of “Integrative Strategic Research Programme of IGES for the Fourth Phase” (IGES/Inf/FY2006/3) 
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 Expertise and research networks developed by WEPA and SWMP in the Third Strategic 
Research Phase will be utilised.  

 Linkages between WEPA and the Asia-Pacific Water Forum will be secured.  
 

8c. External Funds 

 For the study on groundwater, external sources of funding other than MOEJ funds shall be 
sought to reinforce the finances for the study.   

 

8d. Regional/international context 
 Tackling water pollution controls will contribute to the MDGs, especially the goal of access 

to safe water supply. 
 Groundwater quality management and strategic pollution control in urban areas were 

identified by WEPA partner countries and local researchers through WEPA and SWMP 
activities in the Third Phase, so it is clear that this is an area in which further research is 
needed, In addition, the following facts show the necessity of policy responses to the 
topics.  

 Serious water pollution incidents due to insufficient pollution controls have been observed 
in Asian countries. For example, in China, 43 accidents that polluted local water resources 
were reported in the first half of 2006 alone. Some of these water pollution incidents took 
place across borders and can provoke international conflict.  

 The groundwater quality problem has already been identified in many countries such as 
India, Bangladesh, China, Viet Nam, and Indonesia. However, SWMP research in the Third
Phase identified that groundwater management schemes had been established to some 
extent in their respective countries, but that the implementation status was poor in many 
cases because of lack of financial and human resources, fragmentation of line agencies, and 
lack of an effective scheme to compile the monitoring data.   
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9. Timeline of activities  
 

 

Component FY 2007 FY2008 FY2009 
Component 1:   

Groundwater 

Quality 

Management for 

Increasing 

Available Safe 

Water Sources 

a. Kick-off meeting 

b. Collection of groundwater quality 

management policy in Asian 

countries 

c. Field survey 
d. Case analysis of measures against 

groundwater quality problems 

a. Case analysis (cont.) 

b. Policy dialogues on groundwater 

management, with particular focus on 

groundwater quality 

c. Preparation of interim report, 

organisation of a seminar on 

groundwater 

a. Drafting final reports including 

recommendations 

b. A workshop to elaborate on the draft 

recommendations/report 

c. Organising research outputs into 

WEPA database 

Component 2: 

Strategic Water 

Quality 

Management in 

Urban Areas 

a. Literature review and interviews on conventional water 

quality control (analysis of policy framework on 

conventional water quality controls) 

b. Study on policy responses regarding water pollution 

controls from the perspective of conservation of water 

resources in China 

c. Sharing the research findings among other countries 

(organisation of a meeting) 

a. Case studies on conventional water pollution controls in 

other countries in Asia 

b. Development of recommendations for innovative and 

feasible pollution controls 

c. Organising research outputs into WEPA database 

Component 3: 

WEPA 

Maintenance and enhancement of WEPA database, organisation of symposium/workshops 


