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ABSTRACT 
 
 Integrated Water Resources Management (IWRM) is a comprehensive approach to the development and 
management of water, addressing its management both as a resource and the framework for provision of water 
services. It includes social, economic, and environmental factors in the planning, development, monitoring and 
protection of land and water resources. The management of water resources needs very careful attention and 
action, where we have to choose management instruments for effective water resources management that suits 
different local conditions. This article explores some of the important management instruments or tools 
including promotion of Collaborative Decision Making (CDM) as a mechanism for management practice for 
sustainable water resources management. This article also describes the importance of public participation and 
the role of Environmental Impact Assessment (EIA) procedure in water resources management. 
 
Key words: Water resources; Integrated Water Resources Management (IWRM); Collaborative Decision 
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Introduction 
 
 The concept of Integrated Water Resources Management (IWRM) was recognized in Agenda 21 of the 
United Nations “Earth Summit” on Environment and Development that was held in Rio de Janeiro in 1992. At 
the World Summit on Sustainable Development (WSSD) in Johannesburg in 2002, the international community 
has also took an important step towards more sustainable patterns of water management by developing IWRM 
and water efficiency plans with support to developing countries. The WSSD has identified several key issues 
and challenges, and proposed actions to meet these challenges with focus on water supply and sanitation as well 
as the need for improved frameworks for IWRM and water governance at all levels (WEHAB Working Group, 
2002). The IWRM approach is up and coming in Malaysia, where it has recently been recognized and stated in 
the 8th Malaysia Plan (8MP, 2001-2005) and the 3rd Outline Perspective Plan (OPP3, 2001-2010). IWRM can be 
implemented via various scales including a river basin scale. Integrated River Basin Management (IRBM) is a 
subset of IWRM where a river basin is a geographical unit with well-defined boundary that encompasses the 
totality of all hydrological processes and its ecosystems, and cuts across political and administrative divides. 
 Water-related problems and water governance require greater attention and action, and IWRM is the way 
forward to address them in a cost-effective and sustainable way (Zaharaton, 2004). Conflicts in water resources 
management such as allocation of water rights, flood management, pollution control and environmental 
protection are resolved through interagency coordination and consultation. In order to resolve these problems, 
the Federal Government established a National Water Resources Council (NWRC) or Majlis Sumber Air 
Negara in June 1998 with intention to pursue a more effective and cohesive water management by various 
states. The NWRC was entrusted to govern the policies and overall management of water resources in Malaysia, 
and it is formulating the national water policy for long-term sustainability. NWRC and the Federal Government, 
in principle, are assessing the implementation of IRBM in the country as a step to further promote effective 
water management in Malaysia. IWRM is to be adopted towards water resources planning, development and 
management to ensure efficient use of this depleting resource and facilitate the implementation of other types of 
development projects, including inter basin and inter state water transfers.  
 There is certainly a role for the application of economic approach, using economic or market-based 
instruments in water resources management. Since economic instruments affect prices, they can cause 
consumers and producers to change their consumption and production behaviour. Economic tools can certainly 
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be used to promote desired behaviour. The economic approach, which is based on the premise that those who 
pollute or use a resource should pay, has been effectively applied in developed countries to address various 
environmental issues including the management of water. The core advantage of the economic or market-based 
approach is cost-effectiveness. It will allow water management goals to be achieved quicker while maintaining 
lower compliance and administrative costs. The principles to be adopted are economic efficiency, equity and 
environmental sustainability. There is also a need to develop a structural framework comprising management 
instruments, enabling environment and institutional establishment. This article explores some of the important 
management instruments or tools including promotion of Collaborative Decision Making (CDM) as a 
mechanism for management practice for sustainable water resources management. This article also describes 
the importance of public participation and the role of Environmental Impact Assessment (EIA) procedure in 
water resources management. 
 
Materials and Methods 
 
 This article is based on a comprehensive review of literatures and informative sources that includes the 
concept of IWRM and IRBM; instruments/tools for IWRM; CDM as an effort towards IWRM; as well as EIA 
and public participation in Malaysia.  
 
Results and Discussion 
 
IWRM and IRBM: 
 
 Integrated Water Resources Management (IWRM) may be defined as “a process that promotes the co-
ordinated development and management of water, land and related resources in order to maximise the resultant 
economic value and social welfare in an equitable manner without compromising the sustainability of vital 
ecosystems” (GWP-TEC, 2004). IWRM is a comprehensive approach to the development and management of 
water, addressing its management both as a resource and the framework for provision of water services. IWRM 
includes social, economic, and environmental factors in the planning, development, monitoring and protection 
of land and water resources. IWRM is not limited to addressing just physical relationships or water resources 
characteristics, and it includes water as an integral part of the ecosystem, a finite natural resource, and a social 
and economic good (Davis & Hirji, 2003a,b). IWRM includes the planning and management of water and land 
resources, both conventional and unconventional. This takes account of social, economic and environmental 
factors and integrates surface water, ground water and the ecosystems through which they flow. It also depends 
on collaboration and partnerships at all levels, from individual citizens to international organizations, based on a 
political commitment to, and wider societal awareness of, the need for water security and the sustainable 
management of water resources (Shahrizaila, 2000).  
 Integrated River Basin Management (IRBM) which deals with issues of water allocation, pollution control, 
and flood control, to name a few; is a subset of IWRM that deals with management at the basin level which 
addresses the broader issues such as food self-sufficiency, tariffs, cross subsidies, and institutional roles. IRBM 
defined as the coordinated management of resources in natural environment (air, water, land, flora, fauna) based 
on river basin as a geographical unit, with the objective of balancing man’s needs with necessity of conserving 
resources to ensure their sustainability (Keizrul, 2000). It means that river basins need to be managed in an 
integrated and holistic manner. The river basin approach not only focuses on water itself and the services it 
provided to society, but also to water related ecosystems, terrestrial and aquatic. IRBM would address the 
integration of natural limitations, social and economic demands, legal, political and administrative processes.  
 IWRM plans include actions necessary to develop an effective framework of policies, legislation, financing 
structures, capable institutions with clearly defined roles and a set of management instruments (GWP-ToolBox, 
2003). The purpose of such framework is to effectively regulate the use, conservation and protection of the 
water resources, balancing requirements for broad economic development and the need to sustain ecosystems. 
The emphasis is on the process of establishing priorities and actions for integrated management of water 
resources. Priorities include ecosystem protection and conservation in the basin. Although modest progress has 
been made in creating public awareness in IWRM in Malaysia, its realisation is still minimal.  
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Tools for IWRM: 
 
 Water problems usually need a combination of approaches, change in policies, or new types of planning 
and information. The tools listed as follows give a wide range of the types of options available, but the list is 
probably not complete, and is certainly not prescriptive. The types of tools which can be used, and the way in 
which they can be combined will vary from place to place, and from society to society.  
 
River Basin Decision Support System (RB-DSS): 
 
 RB-DSS is a computer information system which consists of databases of  information. The database is 
designed so that it can function in an integrated manner to support river basin management nationwide 
(Mohamed Roseli, 2003). This tool was supported by DID and has been carried out for the effective water 
resources and river basin management; so that information can be obtain faster and accurately. RS-DSS has the 
following components, namely: 
 
1) Geographical Information System (GIS): 
 
 This system functions as database for spatial information. The framework was completed in 1999 known as 
River Basin Information System (RBIS) where Perak river basin was chosen as the pilot project. More river 
basin information is now being added. 
 
2) Register of River Basin Management Information System (RRB - MIS): 
 
 This system functions as database for non-spatial data. The studies toward development of National 
Register of River Basins, carried out by DID were divided into two phases and these were completed in 2003 
(Phase 1) and 2004 (Phase 2). 
 
3) River Basin Simulation Modeling System: 
 
 This component of simulation model will be developed under the Blueprint for National River Basin 
Management Study to support river basin management especially for flood forecasting and to assess the 
suitability of different types of management. The blueprint will form as a reference document on strategic 
planning, programmes and action plans on river management, including works that need to be carried out 
throughout the country covering every state in Malaysia. The main components of this document will consist of 
flood damage reduction plan (including the needs of flood mitigation works), river rehabilitation, water 
storages, abstraction and transfers, river navigation and transport, river corridor development, river operation 
and maintenance, river bank erosion/scour, sedimentation, river mouth siltation, river beautification and 
landscaping, river management manuals and guidelines, policy, legislation, draft of River Act, river database, 
etc. These actions will be taken by DID.  
 
IRBM Modeling Approach: 
 
 Mathematical model provides a basin wide representation of the water availability and use of water offers a 
strong, transparent and easily understandable framework for analysis and discussions of resource sharing and 
development option. The application of modeling in river basin management was widely used among scientists 
and engineers nowadays (Mazlin et al., 2004c). One of the challenges of today’s river basin management is to 
reduce the cost and develop more intelligent computer aided tools in evaluating river basin management. This 
paper advocates the concept and scope of IWRM-IRBM and introduces a general framework for structuring 
IWRM-IRBM planning and implementation. It also involved the development of a simulation model using 
Artificial Neural Network (ANN). For example, the use of the ability of Intelligent Predictive Tools (IPT) to 
estimate the WQI in a river basin. Approaches based on IPT are highly desirable in estimating the non-linear 
behaviour of urban water quality under historical and future scenarios. The most popular predictive model 
usually applied to model non-linear environmental relationship is the Artificial Neural Network (ANN) (Zhang 
and Stanley, 1997; Jain and Indurthy, 2003). The application of ANN covers the following aspects: 
 Multi-disciplinary expertise coupled with the state-of the-art information technology and capacity to 

develop and transfer tailor-made mathematical models to assist water managers; 
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 Expertise involving transformation of knowledge, training and institutional support to make operational 
innovative new approaches to the task of balancing water management tasks with economic and ecological 
sustainable development; 

 New information technology and mathematical modeling that has been proved be a cost-effective method 
for water managers in developing and optimizing the rational and environmentally sound use of the natural 
resources. 

 
IWRM Tool-Box: 
 
 The ToolBox (GWP-ToolBox) is based on three fundamental elements of IWRM. These are i) the enabling 
environment, the laws, investments and policies which are the framework for other tools; ii) the building of 
appropriate institutions, and building capacity within these institutions; and iii) management instrument, all of 
these can be used in an IWRM way. Within these elements, ToolBox offers the compendium of over 50 policies 
and actions  or tools for putting IWRM principles into practice. Moreover, based on information supplied by 
IWRM practitioners from around the world, it examines the following conditions necessary for the tools to 
function effectively. 
 
 Choice Constraints: 
 
 It is recognised that policy makers rarely have unfettered freedom to choose amongst the range of 
notionally available tools. In some cases referred to above there are ‘immovable’ political or ethical constraints 
on choice; in others international trade agreements may restrict tool range. In some cases countries may feel 
forced to take a particular ‘reform’ path by international economic conditions. For example, highly indebted 
countries may have to embrace private sector participation (PSP) because the public sector cannot increase its 
borrowing and export dependent countries may continue to subsidise irrigated agriculture to help maintain their 
markets against the highly subsidised agricultural sectors in Europe and North America. In this latter case the 
water management future in developing countries will be critically dependant on recognition by the developed 
countries of the ramifications of their internal policy decisions on the global economy. 
 
 Multiple Tools: 
 
 The following variable consequences of management tools. 
 
 Degree to which demand reduction, or other management objectives are met (i.e. response in practice); 
 Degree to which each management technique is effective, taken alone; 
 Time-span required for implementation; 
 Scope for implementation discretion, control avoidance and non-reinforcement; 
 Administrative costs, administrative competence required and complexity of system; 
 Cost structures (total expenditure – time path – factor input combinations); 
 Who bears the costs from a management change; 
 Who bears the administrative burden and costs; 
 Who benefits from the change; 
 Political and public acceptability. 
 
 As the Toolbox demonstrates there are numerous tools available to improve water governance; tools which 
differ greatly in their characteristics and the consequences of their use. It is, however rare for one tool alone to 
be able to address the identified problems. Given that multiple problem causes are commonplace, it follows that 
several reforms, using several tools, may be necessary. In addition, for a tool to be effective and acceptable it 
may often be necessary to embark on several changes at the same time. 
 
        Multiple changes are typically required in four situations: 
i) The tool itself has preconditions (eg. Pollution/abstraction charging or standard setting require the 
establishment of some form of monitoring/measurement agency); 
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ii) The tool needs to be accompanied by other measures to make it effective (eg. The introduction of irrigation 
charges to improve efficiency in use may need to be accompanied by an advisory service to give farmers 
information about conservation measures and the markets for higher valued crops); 
iii) The tool creates losers who may need to be compensated to buy acceptance of the reform (eg. Attempts to 
improve the efficiency of service providers may require payments to redundant labour); 
iv) The tool may generate unintended and undesirable consequences (eg. Private sector concessions may lead to 
monopoly power abuses without an adequate system of economic regulation or increased water charges may 
lead to civil unrest if not accompanied by measures to protect the poor). 
       It is now increasingly recognized that mixed management systems, using an array of different tools are 
likely to be most effective; employing, for instance, a mixture of direct controls, market instruments, 
information and education, assisted community participation or incentives for self-help. 
 
 Tools to fit local contexts: 
 
 Policy makers should be wary of advisors with simple ‘one size fits all’ solutions to problems based on 
theories or the assumed success of a measure in another country, To judge the likely outcomes from a reform 
proposal, what matters are country specific conditions and the way that water users and other stakeholders will 
respond in practice. Even something as seemingly straightforward as improving training for service providers 
may have little effect if the workforce is unmotivated and there are no incentives to reduce corrupt practices (eg. 
taking kickbacks to ignore illegal abstractions, connections, waste dischargers or land use changes). 
In judging the suitability of particular tools, four factors need to be taken into account: 
- Political capacity (are there influential champions for the reform, can the reform produce results within a 
politically relevant time-scale, can opposing sectors be brought on board or isolated) 
- Professional capacity (are there the professional skills needed to draft legislation, provide regulation or 
adjudication, provide conflict resolution etc). 
- Implementation capacity (have the agencies likely to be charged with implementation of the technical, 
financial and human resources necessary to fulfil the task). 
- Compliance capacity (many of the tools are designed to change water using behaviour, do users have the 
knowledge and ability to respond?). 
 If any of the capacities are lacking, reforms may either have to address these deficiencies first or other less 
demanding tools could be chosen, For example, newly industrialising countries may suffer greatly from water 
pollution but lack the financial and human resources and the legal or institutional infrastructure to implement 
pollution control regulations. An alternative employed in Indonesia was the Program for Pollution Control, 
Evaluation and Rating (PROPER). The PROPER was a pilot programme started in 1995 and it involved 
information on emissions, production, pollution control and monitoring efforts by 187 important dischargers of 
waste. Each was placed in one of six performance categories: Gold (world class); Green (good – above basic 
compliance); Blue (compliance with rules); Red (non compliance but some efforts); Black (no effort) and Poor 
performers were given the opportunity to improve before publicly being named and shamed. According to a 
World Bank assessment it ‘increased compliance by over 50% in two years’ and ‘initial results suggest that 
public disclosure can play a powerful role in developing countries where conventional regulation is weak’. 
 The main lessons in using Tools the IWRM way are: 
- Tools will usually be used in combination to deal with a problem or set of problems: and often, several 
reforms, using several tools, may be necessary. Also, for a tool to be effective and acceptable it may often be 
necessary to embark on several changes at the same time. For example, the tool itself may have preconditions - 
eg. pollution/abstraction charging or standard setting require the establishment of some form of 
monitoring/measurement agency; or the tool may need to be accompanied by other measures to make it 
effective (eg. the introduction of irrigation charges to improve efficiency in water use will work better with an 
advisory service to give farmers information about conservation measures and the markets for higher valued 
crops.) 
- Mixed management systems, using an array of different tools, are likely to be most effective; employing, 
for instance, a mixture of direct controls, market instruments, information and education, assisted community 
participation or incentives for self-help. 
- Tools should be selected to fit local contexts – and will depend on political and professional capacity, as 
well as capacity for implementation and enforcment.  
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- In practice, policy makers rarely have complete freedom to choose amongst the range of available tools, for 
a range of political or ethical constraints on choice, or perhaps because international trade agreements may 
restrict tool range.  
 
The Urban Governance Initiative (TUGI) Report Cards (RCs): 
 
 The TUGI Report Cards (RCs) is also a tool for better governance processes that act as a simple approach 
to assessing performance of the city in general, or specifically, of the city administration (Sri Husnani, 2003). It 
functions as a ‘performance satisfaction index’ and as indicators developed by the target sector in collaboration 
with other city stakeholders (Table 1). Some benefits of the use of the UNDP-TUGI RCs are: 
(i) Increased stakeholder ownership of governance responsibilities and processes 
(ii) Increased cooperation and mutual support, especially for the local authority 
(iii) Creates an information database for city planning based on ground realities 
(iv) Motivates citizens to participate in changing those realities 
(v) Simple, Low Cost 
(vi) Increased understanding and appreciation 
(vii) Forum to voice and discuss – turning shouting to counting 
(viii) Increases trust and cooperation 
(ix) Improves accountability and transparency 
(x) Increases popularity of local council 
(xi) Levels off understanding and expectations 
 
Table 1: Sample of Report Card. 

Good Governance Report Cards 
Topic: Water & Sanitation 
Good Governance Principal: Effectiveness 
Indicator#  Grade (1-5) 
1) Indicator 1  
2) Indicator 2  
3) Indicator 3  
4) Indicator 4  
Total:  

 
Collaborative Decision Making (CDM): as an Effort Towards IWRM: 
 
 Collaborative Decision Making (CDM) is a joint effort among government agencies, private sectors, 
NGOs, the public, universities and other relevant stakeholders aimed at improving the present management 
system through increased information exchange among the various parties in the community and improved 
decision support tools (Elfithri et al., 2002, 2004a,b; Mazlin et al., 2004a). CDM offers an opportunity for more 
proactive and collaborative approaches to resolving environmental problems, and it can be used in water 
resources management related issues. In turn, this will require the participation and involvement from several 
related stakeholders within a larger context of shared understanding. Particular attention is paid to the issues 
that emerge as a result of multiple stakeholder involvement within environmental problem situations.  
 CDM can be used as a tool in water resources management that needs involvement from various parties in 
making a decision or problem solving on issues that are related to water resources management in this country 
in order to improve the existing water resources management system and to get a better decision in achieving 
the objectives that had been decided together.  Not only will the CDM efforts improve efficiency in the water 
resources management, promoting better allocation of resources and improved water resources management, 
but also most important are the potential enhancements to get a better decision in every plan or action that will 
be made. 
 
 CDM provides individuals and organizations opportunities to better listen, to develop a more honest 
approach, and to demonstrate follow-through or modify commitments. In doing so, trust is developed, and 
individuals and organizations more easily work together to develop new approaches or creative ideas. CDM 
also provides a forum for discussion that permits diverse points of view to be aired which leads to issues being 
defined in terms of joint problem solving (Bauer and Randolph, 1998). Achieving trust among participants with 
diverse interests occurs when the parties are capable of looking beyond their positions. An open dialogue can 
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demonstrate that opposing parties may actually share interests, values and concerns. Thus, collaborative 
processes can lead to a shared vision of the future, resolve conflicts, and result in creative solutions.  
  The collaborative approaches should be flexible, and designed to grow. It may be appropriate to defer 
involvement of reluctant stakeholders in the beginning, and new stakeholders may be identified along the way. 
The process must be able to change to accommodate this growth. Community involvement helps create 
ownership and a feeling of accomplishment in working together to solve a problem. This group dynamic will 
encourage others from the community and government agencies to participate and provide and manage the 
information required for making decisions about sustainable resource use (Allen & Kilvington, 1999). The 
collaborative approach should include identifying and involving relevant people, building relationships, and 
establishing the ground rules for working together. The aim in any successful participatory approach is to build 
relationships that make it easy for people to talk about their needs, share information, and work together. 
Stakeholders develop a common understanding of the perceived issue, and collectively decide on the project 
goals and the different roles that groups will undertake. Building this climate for change is the single most 
important step in initiating any collaborative approach. 
 However, there is difficulty in maintaining the participation or involvement of agencies and other related 
stakeholders in a series of meetings.  In such cases, alternative methods of meetings such as the DELPHI 
technique were suggested as a substitute for face-to-face meetings. 
 
EIA and Public Participation in Malaysia: 
 
 Environmental Impact Assessment (EIA) in Malaysia is a statutory requirement, however, there is no legal 
provision neither in Environmental Quality Act, 1974 nor subsidiary legislations, which emphasizes that the 
public participation is mandatory in preparing preliminary EIA report. This leads to the very minimal level of 
public participation in EIA whereas public participation is very much needed, including in EIA reports that are 
related to water resources.  
 Public participation process is relatively new and nowadays is being used extensively by agencies to 
increase the sustainability of the developmental work. This sort of approach is necessary for sustainable 
development as it creates a sense of ownership among beneficiaries by including them in planning, designing 
and implementation phases, also in achieving the IWRM and IRBM objectives. In the EIA context, public 
participation is defined as a two-way communication between the project EIA team and the targeted and/or 
affected peoples. Public participation on EIA report played an important role as an indicator for a successful 
EIA, because public participation included communication between peoples especially the community living in 
the vicinity of proposed development.  
 The goals of public participation are to promote public understanding and acceptance by minimizing 
perceived impacts of the project through education and open discussion. It means that public feedback can be 
used as constructive input into improving the project design. According to this definition, the importance of 
communication to both the community and the project itself is emphasized. EIA can only be effectively carried 
out with the participation of the key players or stakeholders. Guerrero et al. (1994) stated as follows, the lessons 
learned from the participation of key players or stakeholders: 
- Consultation must occur early in the process. Potentially affected parties must be informed and involved at 
the inception of a project. The best time to involve the public is at the planning stage. 
- Public meetings must be conducted to find out local views and concerns so that these can be incorporated 
into the project plan. It is inadvisable to delay public meetings or wait until complaints or negative feelings have 
been aired, as this causes hearings to become confrontational, and conflict resolution becomes more difficult. 
- Sensitivity to the needs of local people is needed. 
- Dialogue is important. Decision makers should listen to the public, be open-minded about their suggestions, 
and be sensitive to feedback from those whose perspectives; values and experience differ from theirs. 
- Indigenous peoples’ beliefs and values must be respected and efforts made to preserve their cultural 
integrity. 
 Nowadays there are so many NGOs at national and international levels, that have become interested and 
active in environmental issues. They help in educating the public regarding environmental issues, lobbying for 
more stringent environmental laws and regulations, and conducting campaigns against projects which they 
deem environmentally dangerous. There are also other stakeholders such as social groups, organizations, private 
companies, agencies and individuals whose interests might be positively or negatively affected by a proposed 
project. 
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 In Malaysia, EIA has in several cases faced substantial resistance from both private-sector leaders and 
decision-makers (Pedersen, 2003). This can be seen as an obstacle to implement EIA. Also it can make it 
difficult to fulfill the intentions in the way of concerning public participation. Public participation in Malaysia is 
required to improve project design, but the public have only limited possibilities for commenting on the project 
itself. Further, the conditions in the final decision are not accessible for the public (Staerdahl et al., 2003). 
 
Conclusion: 
 
 River and water resources need to be managed in an integrated and holistic approach to safeguard the water 
resources and the physical environment. IWRM and IRBM are two of several approaches that can help us 
achieve sustainability of water resources and river basins management. Appropriate decision support systems 
and management instruments / tools are definitely indispensable in IWRM / IRBM. Realisation of principles of 
the IWRM and IRBM depends very much on effective water governance, where weak governance can lead to 
government failure, market failure and system failure. Water managers need to develop an understanding of the 
concept of IWRM and IRBM, its potential benefits and how best to put it into practice by using relevant 
management instruments. There is no single method, mechanism, tool, approach or ‘quick fix’ to achieve 
IWRM. This article suggests Collaborative Decision Making (CDM) as one of best management practices 
(BMPs) towards realizing IWRM. 
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