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Integrated water resources management: unified process or debate
forum?

Neil S. Grigg*
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The concept of integrated water resources management (IWRM) has stimulated a
productive international dialogue, but is criticized as being ambiguous or a tool of the
establishment and unresponsive to important needs. However, its broad scope actually
enables it to provide a common language, facilitate policy discussions, catalogue
management practices, and support education and capacity building. Similar criticisms
can be levelled at integrated paradigms in other sectors, and even the process of water
management itself. IWRM faces challenges because water policy is often subordinated
to policies of other sectors and because of the unique attributes of water.
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Introduction

In a world undergoing rapid change, the management of water resources to meet human

and environmental needs is in the top tier of urgent issues. With rising awareness of this

urgency, thought leaders have developed the concept of integrated water resources

management (IWRM) to collect best practices into a single paradigm. It emerged in the

1990s through international cooperation among water leaders and has been adopted by

many organizations to represent the ideals of water resources management.

After two decades of experience with it, IWRM has attracted much discussion but also

much criticism about its limitations and shortcomings (Biswas, 2008; Grigg, 2008a;

Mueller, 2009). As the concept ages and becomes commonplace, should it be replaced

with a new model, reinvented, or left alone? This question is not just a matter of theory but

addresses the central issue of how to explain the complexities and needs of improved water

management. This challenge has evolved as paradigms changed from early models to a

centralist view of water project planning and to today’s focus on more sustainable and

equitable systems.

The quest for an effective paradigm to explain water management continues. This

article reviews the concept of IWRM and identifies its positive features and criticisms that

have been identified by a range of analysts. This is followed by a discussion of its possible

future, along with suggestions about strengthening the concept and its core discipline –

water resources management itself. While the article addresses IWRM on an international

basis, the cases cited relate mostly to the United States. This limits the analysis, so that it

cannot claim to represent a view of the global situation. While experiences in other

countries and international cases from the literature can be explained, greater credibility

will result from discussion of cases where personal experience is involved or where more

information is available.
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Although the cases cited are from the US, the knowledge base for the article includes

the international literature on IWRM and the author’s experiences, which have been used

in four decades of teaching a graduate course on water resources planning and

management. In this course, students have examined many case studies to inform their

understanding of the complexity of water issues and especially the importance of

institutional forces. The course features analysis based on interaction during past decades

with key water leaders who participated in the evolution of the US system from the 1930s.

This evolution included watershed events such as the Senate Select Committee on Water

Resources (1959), the National Water Commission (1973), and passage of landmark

legislation such as the Water Resources Planning Act (1964) and the Clean Water Act

(1972) (Holmes, 1979). Much of the interaction was made possible by the author’s

participation in the Water Resources Planning and Management Division of the American

Society of Civil Engineers, beginning at its inception.

While this experience would seem to apply more to US conditions than to other

nations, the reality of the decades preceding the 1950s is that the global status of economic

and social development and the Second World War prevented many nations from

developing their own paradigms for water resources management. Innovations developed

in the US, such as river basin planning under the Tennessee Valley Authority (TVA), were

transplanted to other nations. For example, in Colombia, the first Autonomous Regional

Corporation for river basin development was modelled after the TVA. Another example is

that it can be argued that the comprehensive Brazilian Water Act is influenced by US

experiences, as they were informed by experiences of other nations. This is not to claim

that US experiences were dominant in shaping the paradigm of IWRM, but it is asserted

that the principles developed in the US are now found in many replicas of IWRM. The

many discussions about IWRM reviewed for this article made it clear that it is a present

challenge to explain how IWRM applies simultaneously to the conditions found in the US

and to those faced by countries with different cultures and in different stages of

development. In other words, the large range of contextual situations where IWRM is used

should be acknowledged in any attempt to assess it.

The evolving concept of IWRM

While the concept of IWRM is well recognized within the community of this journal, it is

not understood in the same way by everyone. For example, a leading social scientist

working in water but not very familiar with IWRM asked me recently: “What exactly is

being integrated?” To respond to questions such as this, most authors accept the process-

based definition of the Global Water Partnership (2013a): “IWRM is a process which

promotes the coordinated development and management of water, land and related

resources in order to maximise economic and social welfare in an equitable manner

without compromising the sustainability of vital ecosystems and the environment.”

To explain the concept further, the Global Water Partnership (GWP) (2013a) offers a list

of tools, currently categorized as enabling environment (10 tools), institutional roles (14

tools), and management instruments (37 tools). It also publishes case studies, which are a

collection of diverse experiences reported from around the world.

Note that the GWP’s definition is open-ended. It says that there is this process called

IWRM. It does not say how IWRM works, only what IWRM is expected to accomplish:

that is, to promote the coordinated development and management of water, land and

related resources, the maximization of economic and social welfare in an equitable

manner, and the sustainability of vital ecosystems and the environment. These broad aims
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contribute to some of the ambiguity, which will be discussed later. Although the GWP

explains that the problems faced by water managers are diverse and no blueprint can be

given for IWRM, it is difficult for some people to accept such an open-ended process

because they feel uncomfortable with uncertainty. This is a central issue with explaining

IWRM, although it was not intended to be a definite process to apply universally.

The broad scope of IWRM is illustrated by Figure 1, which shows a map of the demand

processes on the left (water for economy, society and environment) and the supply

processes on the right (comprising systems, managers and infrastructures). As the water

managers seek to meet the demands, they face many contextual situations, are called on to

serve many purposes, and are required to sustain natural ecosystems. The governance

forces imposed on them are shown as policy and regulation for controls and the enabling

environment to support the processes.

From this diagram, it is apparent that the process of IWRM creates an arena where the

water demands of the economy, society and environment are met in many situations

through many purposes; and at the same time, that systems are governed through policy

and regulation. The high-level nature of IWRM as a process enables us to embed several

sub-processes within it. One such process might be labelled ‘water resources planning’,

which is considered by many to be a broad problem-solving process itself.

IWRM as a big tent

The big tent of IWRM enables a wide range of scenarios to qualify as examples and

supports the claim of its being all things to all people. This can be seen at the international

level by examination of the cases published by the GWP to illustrate multiple types of

problems and varied scales of complexity. For example, a case from Germany explains

how innovative instruments and institutions can be used to implement the EU’s Water

Framework Directive (Global Water Partnership, 2013b). The interesting feature was

stakeholder involvement in a setting which was not used to it, the Weser River basin,

where 28 area cooperation organizations were established. A case in Swaziland illustrates

a community-level effort involving unclear ownership of water from a local dam and

involvement of four communities with national authorities plus local traditional

Figure 1. Conceptual map of integrated water resources management.
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authorities (Global Water Partnership, 2013c). In Morocco, a case showed raised

awareness among users and improved efficiency and involvement of the private sector for

water supply and demand management in the Rabat-Casablanca coastal area, which

depends on groundwater (Global Water Partnership, 2013d). In Kazakhstan, a case

focused on implementation of a new water code and establishment of river-basin councils

and stakeholder forums (Global Water Partnership, 2013e). These cases focus on

stakeholder involvement across a range of scales and problem types.

This is only a small sample; a discussion of a broader set of cases from the GWP would

require a different article. The sample of cases shows the breadth of cases and that the mix

and match of IWRM tools are aligned to match contextual needs. Another observation

about cases is that we are often tempted to submit them with incomplete proof that the

concepts actually worked. Still, cases are essential in illustrating the complexities of water

resources management. This approach was adopted during the 1990s for the author’s

courses (Grigg, 1995, 1996). A number of other authors have explained case studies of

IWRM as they see it (Bateman & Rancier, 2010; Hassing, Ipsen, Clausen, Larsen, &

Lindgaard-Jørgensen, 2009; Najjar & Collier, 2011). While it might seem that such

diversity of cases implicates IWRM as being too broad, their use is the same as in other

diverse fields, such as business management or the practice of law.

Praise and criticism of IWRM

Praise for IWRM arises from the recognition that some kind of concept is needed to

explain the many facets of an effective approach to water resources management and that

IWRM fills the need, even if imperfectly. Without its broad scope and high-level aims,

how could one offer a single approach to address the wide variety of water-related

problems affecting many sectors in many places? The quest for such a unified approach

also provides a thread to the evolution of water resources management concepts, which

has now evolved to IWRM. Another view of this is that IWRM “offers a principled and

normative vision of what water management should be” (Moss, 2010). This statement

suggests that IWRM is more of a vision than a process: it shows us where water

management should go but does not tell us how to get there.

While there are many claimed successes in improvements in water resources

management, it is not practical to assign credit to the concept of IWRM for them. These

successes generally stem from the application of tools that are now considered part of

IWRM, such as involvement of the public or consideration of environmental and social

impacts. However, the tools were evolving before the term IWRM was developed. Still, it

is appropriate to credit IWRM with providing a central place in which to assemble these

promising tools.

The criticisms of IWRM can be explained along two general lines. The first, that

IWRM is ambiguous, arises from its visionary but fuzzy nature. The second line of

criticism is that IWRM is too narrow and does not address the needs of development, is

oriented too much toward engineering or planning, and ignores societal needs.

Moss (2010) wrote that IWRM can be criticized as “too broadly defined to have any

real meaning or value except as a buzzword” and that it might obscure the political nature

of water management and be “easily hijacked by groups seeking to legitimize their own

agendas”. He also wrote that that IWRM offers few guidelines and even fewer successful

real-world examples. He asserted that its objectives rarely add up in practice, that they are

frequently obfuscated, and that mechanisms to balance economic, social and

environmental values are weak or not present. Campana (2011) wrote that despite its
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popularity, IWRM still seems vague to some and to be all things to all people. This lack of

clarity is like the story of the proverbial elephant where several blind men touch parts of it

but do not recognize how they fit together. Only when they are told that it is an elephant do

the men see the whole. Because there are many participants in water management, few see

themselves as in the grand scheme; most focus on just their part.

Using an example from Brazil to allege a failure of IWRM, Ioris (2008) explained how

multiple barriers to integration of socio-economic aspects led to failure in a project. Use of

the IWRM process had introduced flexible instruments for regulation and reorganization

of a river-basin committee, but the focus was restricted to technical and managerial

solutions and ignored social inequalities and political mismatches. This criticism seems to

place too much responsibility on the concept of IWRM; it is apparent that institutional

forces caused the problem.

While the charges of ambiguity and failure may seem imprecise, charges that IWRM

does not address the needs of development seem even more so. One set of such criticisms

is summarized by the Stockholm International Water Institute (2004), which explained

that IWRM should deal with the fragmented approach to water resource management by

being an instrument of change in development and coordination. This requires connections

among natural resources and social programmes, a situation that presents IWRM with

challenges from outside the water sector, even while some see it as primarily addressing

water issues.

The demand that IWRM address broad issues of development occurs at the same time

as the charge that it focuses on outdated methods, such as basin planning and engineering

dominance of projects. This even includes criticism of the multipurpose view of water,

which to some seems fragmented and to promote centralization, in contrast to

decentralized, community-led approaches that include traditional knowledge and wisdom.

These arguments call for recognizing the value of water beyond economic quantification,

including basic human and animal rights and ecology, and as a resource of cultures and

civilizations. This line of thinking alleges that water managers (defined as engineers,

planners, policy-makers, administrators, bureaucrats, technocrats, politicians, economists

and agricultural scientists, in organizations such as the World Bank, United Nations

agencies, donor organizations, the GWP, the World Water Council and others) need to

learn many things and respect the knowledge and wisdom that lie outside their domains

(Stockholm International Water Institute, 2004).

These criticisms are actually levied against the current approaches to water

management itself; IWRM is a convenient target of opportunity. For example, Trottier

(2008) wrote that, optimistically, IWRM can be visionary and organize best practices at

policy levels and for capacity building in places with nascent programmes for managing

water; but that it can also be seen as an instrument of establishment institutions seeking to

promote a water crisis and impose their elitist solutions. She thought that the most likely

scenario was that IWRM would become a mostly academic exercise having little

relevance to the messy problems of the real world, unless ways were found to make it

practical and implementable. This line of thinking can be seen in anti-establishment

criticisms of water management itself, as illustrated by the film Flow (Salina, 2008).

It will never be possible for IWRM to satisfy criticisms such as this because it must

work within institutional frameworks provided by society; it is not able to change them

very much from the level of water management itself.

Writers about IWRM and water management itself (Mueller, 2009) have explanations

to rebut the criticisms, but good explanations are not always sufficient if people listen with

different filters based on their values and experiences. The explanations generally argue

International Journal of Water Resources Development 413

D
ow

nl
oa

de
d 

by
 [

O
re

go
n 

St
at

e 
U

ni
ve

rs
ity

] 
at

 1
1:

46
 2

3 
Ju

ly
 2

01
4 



that IWRM is a means, not an end, and that it is not a fixed prescription or blueprint but an

iterative process. They argue that in case studies the parties did not seek to use IWRM

itself but to solve their problems with appropriate context-sensitive tools. Another

justification is that IWRM is not meant to be a blueprint but includes hard and soft

components and must fit into governance arrangements appropriately.

IWRM’s origins and the development dialogue

To analyze the degree of advances spurred by the IWRM concept, it is well to examine its

roots in the dialogue and international cooperation among leaders in the water community.

Since its initial concepts were developed, it was been promoted actively by these leaders,

identified here as participants in UN conferences, international water associations,

development-bank activities, NGO and donor activities, and related groups participating

in advancing the concept in water meetings and publications.

While the history of modern water resources management practice starts earlier,

international cooperation to create the concept of IWRM began to crystallize at the UN’s

Mar del Plata water conference in 1977. Water had also been an underlying topic in earlier

international conferences on the environment (Stockholm, 1972), population (Bucharest,

1974), food (Rome, 1974), women (Mexico City, 1975), and human settlements

(Vancouver, 1976). In parallel, the 1970s comprised an activist decade in

environmentalism, with the passage of new water laws (especially in the US) and

experimentation with multidisciplinary and multi-sector planning such as the use of

environmental impact statements. Today, water and development professionals

internationally believe that Mar del Plata had a significant impact on perceptions of

water-related issues. For example, the conference proposed that the 1980s be designated

the International Water Supply and Sanitation Decade; that certainly raised awareness of

the need to increase access to clean water and sanitation (Biswas, 2011).

During the 1990s, interest in water began to increase again. According to Biswas

(1995), the concept of a World Water Council (WWC) originated in 1991 and was

discussed at the 1992 International Conference on Water and the Environment in Dublin.

Its formation was initiated at a special session of the Eighth World Water Conference,

organized by the International Water Resources Association (IWRA) (Balzergue, 2011).

At this session, Dr Mahmoud Abu-Zeid, then president of the IWRA, was authorized to

organize an interim committee to explore the creation of the WWC, which had its first

general assembly meeting in 1997. After 1997, the evolution of the IWRM concept can be

traced through the international water conferences of the 1990s and 2000s. The Sixth

World Water Forum, held in Marseille, France, in 2012, was important because it

identified 12 priorities for action, including one (No. 2.1) formulated as “Balance multiple

uses through Integrated Water Resource Management” (World Water Council, 2013).

Today, the WWC is a fee-based membership organization (or network) and continues

to promote IWRM as a thematic thrust. Meanwhile, the GWP (2013f) is also a network

organization and works on the basis of partners. It lists core and programmatic funding

from the European Commission and the governments of Austria, Denmark, France,

Germany, the Netherlands, Norway, Spain, Sweden, Switzerland and the United Kingdom.

The GWP’s (2013f) technical committee is the main body with responsibility to

shepherd the concept of IWRM. Members of the committee are selected on the basis of

their expertise in IWRM and have the major technical influence on materials posted about

IWRM. They represent various regions, and most have Ph.D. or other advanced degrees in

various disciplines. Four of the members show present or past employment at development
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banks. Like IWRM itself, the GWP’s intent is that the membership of the committee

should be diverse: “The TEC [Technical Committee] seeks to achieve a balance of

disciplines (natural, technical, social, legal, economic), geography (good regional

coverage), gender, representation of both scientists and practitioners, and balance of

organizational background and practical experience.”

The birth of the IWRM concept in international technical cooperation seems to explain

its focus on the development process. Given the development orientation and diverse

technical backgrounds of the members of the GWP’s technical committee, it is

understandable that its evolution will continue to be broad and focused on the same lines.

This raises the question of whether IWRM is also applicable to conditions in more

developed countries.

IWRM in the US context

The development focus of IWRM seems to involve different thinking in higher-income

countries such as the US, but its tools and sustainable-development goals are embraced

there as well as in development scenarios. In the US, some water leaders use the term

IWRM, but competing paradigms are being developed and used.

Water resources management in the US context is unique, given its federal–state

relationships, the large size of the nation, the historical background, and the institutional

context. Much of the action in water management is by state governments, which follow

different patterns of water-allocation law but must comply with federal health and

environmental statutes.

At the national level, predecessors to IWRM have evolved through experiments with

coordinated joint planning, the Water Resources Planning Act (1964), and the National

Environmental Protection Act (1970), among others. The US Army Corps of Engineers

has been an important agency in this evolution and now hosts the International Center for

Integrated Water Resources Management (2013) (a UNESCO Category 2 water centre) at

its Institute for Water Resources. The centre’s mission is the advancement of the science

and practice of integrated water resources management. The US Bureau of Reclamation

(2013), which operates in the 17 western states, is another important water agency and uses

the term ‘integrated’ to refer to individual plans, such as the Yakima River Basin Water

Enhancement Project, located in the state of Washington.

The US has 50 states (and some other sovereign units) with agencies looking after

water resources management. One notable use of the term ‘integrated’ to refer to water

management is by the California Department of Water Resources (2013), which funds

regional plans to implement the 2002 Integrated Regional Water Management Act and

encourages agencies to cooperate to manage local and imported water supplies.

At the local level, a prominent group of water leaders in the US comprises water

supply utility managers, who express themselves through the American Water Works

Association and other groups. During the 1990s, leaders in the association evolved a

concept called ‘total water management’, which differs somewhat from IWRM. The

concept was defined as follows at a workshop of these leaders.

Total Water Management is the exercise of stewardship of water resources for the greatest
good of society and the environment. A basic principle of Total Water Management is that the
supply is renewable, but limited, and should be managed on a sustainable use basis. Taking
into consideration local and regional variations, Total Water Management: encourages
planning and management on a natural water systems basis through a dynamic process that
adapts to changing conditions; balances competing uses of water through efficient allocation
that addresses social values, cost effectiveness, and environmental benefits and costs; requires
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the participation of all units of government and stakeholders in decision-making through a
process of coordination and conflict resolution; promotes water conservation, reuse, source
protection, and supply development to enhance water quality and quantity; and fosters public
health, safety, and community good will. (Grigg, 2008b)

Note that this definition embodies much of the IWRM concept, but differs in describing

stewardship rather than a process: it “encourages” planning and management on a natural

systems basis through a dynamic and adaptive process. In that sense, it would seem that the

total water management explanation goes further than the IWRMdefinition in explaining the

required process. Of course, it can be said that the comprehensive “IWRM ToolBox”

presented by theGWPprovidesmore detail (GlobalWater Partnership, 2014). In spite of their

work with total water management, US water utility leaders are still searching for a branding

for a comprehensive approach, and the term is not used widely. The most recent one is ‘total

water solutions’, which reflects recognition of the increasing integration of water issues. This

search for slogans does not indicate that these water leaders reject the notion of IWRM so

much as it indicates their understanding of the need to communicate to practical-minded

constituents the essence of water integration. The slogan ‘total water solutions’ is meant to

indicate that water supply leaders ‘care about water’ no matter where it is – in source

watersheds, in drinking water systems, or being processed as wastewater (LaFrance, 2013).

Another competing paradigm in the US is indicated by the phrase One Water. While

the phrase is used by more than one group, it was used to replace the title Urban Water

Sustainability Leadership Conference with the title One Water Leadership Summit when

that meeting was organized by the US Water Alliance (2010). This group promotes

national dialogue on resource recovery and green infrastructure.

In summary, while the term IWRM has some traction in the US, it is not used

uniformly across the water industry and has not penetrated deeply into the culture of water

managers. Despite this limited acceptance of the concept, the principles and tools of

IWRM (as outlined by the GWP and others) do apply to US conditions.

Integrated management in other sectors

Another perspective that sheds light on IWRM is found in the comprehensive management

approaches being developed by other communities of practice for their increasingly

complex problems. Many such approaches are being developed in sectors that depend on

water, and this discussion might benefit by viewing how the problem of integration is

handled there to provide insight about whether IWRM is more about improving these

sectors or about improving water management itself. While it is apparent that if water

management is improved, then the sectors will benefit, the interdependence of water and

other sectors adds to the complexity of IWRM.

The need for integrated management systems in other sectors arises in response to

growing challenges caused by technology, globalization, and cultural shifts. The word

‘integrated’ is used in sectors such as environmental management, forestry, disease

control, family planning, business management and nutrition, among others. A closely

related example currently under development is One Health, which has become an

initiative among a group of practitioners for “a worldwide strategy for expanding

interdisciplinary collaborations and communications in all aspects of health care for

humans, animals and the environment”. Its mission statement is:

Recognizing that human health . . . , animal health, and ecosystem health are inextricably
linked, One Health seeks to promote, improve, and defend the health and well-being of all
species by enhancing cooperation and collaboration between physicians, veterinarians, other
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scientific health and environmental professionals and by promoting strengths in leadership
and management to achieve these goals. (One Health Initiative, 2013)

The One Health Initiative is seeking ways to measure the outcomes of its integrated

efforts and is considering how to respond to the Grand Challenges in Global Health (2013)

initiative (supported by the Bill and Melinda Gates Foundation) on measuring health status

globally. One Health is itself an initiative, and both it and the Grand Challenges initiative

are focused on action with a clear goal – to improve health – but facing difficulties in

measuring outcomes.

Although a Framework for Action with IWRM has been published (World Water

Council, 2013), IWRM itself as an initiative is not as focused as One Health because,

although the concepts are similar, the commitments to action are not. A comparison of

the definitions and/or mission statements of the two concepts shows that both have

broad goals aimed at improving human and natural systems, though One Health has a

more focused approach to cooperation among practitioner groups. For example, the

need expressed in IWRM is for “coordinated development and management” of water,

land and related resources, whereas the need for One Health is said to be because

human health, animal health, and ecosystem health are “inextricably linked” (Global

Water Partnership, 2013a). Both statements emphasize the interrelationships among

systems.

In the case of goals, IWRM seeks to “maximise economic and social welfare” equitably

and sustainably, while One Health seeks to “promote, improve, and defend” the health and

well-being of all species. Both concepts emphasize protection and improvement.

The divergence in the concepts is in how they would go about seeking their goals.

IWRM’s definition simply identifies it as a “process”, whereas One Health is explained as

“enhancing cooperation and collaboration” between involved groups and “promoting

strengths in leadership and management”. The One Health mission statemento is more

urgent in its language (focusing on health, in contrast to the more abstract language in the

IWRM definition) and more specific in its means (focusing on cooperation rather than

simply naming it as a process).

Similar comparisons can be drawn with other sectors where integrated management

systems are attempted. In each case, a general model could be created by identifying the

need for integration, how it should work and what it should achieve. Taking an additional

example in an allied field, the concept of ‘integrated environmental management’ (IEM)

bears some similarities to IWRM, at least in its conceptualization. In the form developed

by the European Commission (2007), an IEM system would comprise five steps: baseline

review; target setting; political commitment; implementation; and reporting and

evaluation. The environmental elements that can be included span a list from water

quality and waste management through energy and air quality and also address urban

topics such as transport and land use, with an ultimate goal of improving biodiversity and

reducing environmental risk levels.

Whereas the concept of IWRM is at least somewhat unified through GWP efforts, and

One Health has a central advocate and defined concepts, IEM appears under the same

name in diverse forms. For example, the US Environmental Protection Agency (USEPA,

2013) promotes a partnership programme for an IEM System, which is “a set of

management tools and principles that allows companies to systematically manage their

environmental and health safety matters” and is explained as “a framework for continual

planning, implementing, reviewing, and improving a business’ operations to integrate

environmental concerns into daily business practices”. This would build on the ISO 14001
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international standard for environmental management systems. As in One Health, the

approach of the integrated management system diverges from IWRM, but the goals of

coordination among related systems and stakeholders are similar. The indicated

conclusion is that integrated management approaches are needed to deal with the

increasingly complex and interacting fields of human and environmental need.

Analysis and conclusions

It is apparent that IWRM is evolving on an international scale to embrace the many

principles identified by thought leaders as required for effective water resources

management. While it is largely focused toward the development process, it also applies to

conditions such as in the US (even if the phrase is not widely used there). In parallel with

the water sector, other sectors are evolving integrated management paradigms to deal with

complex situations. Water has unique attributes, however, that add to the complexities of

dealing with competing demands placed on a mobile and essential resource. To deal with

its many issues, IWRM requires a big tent to cover many situations and purposes. This

approach leads to praise, and provides a forum in which to seek continuous improvement,

but also leads to criticism. The praise stems from its achievements in creating a common

language for water management, giving visibility to a needed policy discussion,

assembling lists of good management practices, and facilitating education and capacity

building. The reasons for IWRM not working as well stem from water management in

general and not so much from the concept or definition of IWRM. The challenge is not so

much to evaluate IWRM as to ask whether governance and management tools are adequate

for the multifaceted nature of water management itself. Biswas (2004) illustrated this by

listing some 35 dimensions of water management across sectors, government types and

levels, phases and functions of management, geographic and political units, and

disciplinary groups, among others.

Themany variables involved in IWRM require a comprehensive approach to address its

multiple purposes and sectors as well as societal issues such as equity and sustainability.

However, the actions of the multiple sectors involved tend to subordinate the policy

positions of water to those of the sectors that it serves. Each water-dependent sector sees

water as one among other inputs to its policy issues. For example, the energy sector sees

cooling water for thermoelectric power as an energy issue. The health sector sees safe

drinking water as a matter of prevention of dysentery. Ecologists see environmental

flows or e-flows as an input to aquatic ecosystem protection. These sectorial issues show

how in socio-environmental systems, water is one among a ‘system of systems’, and its

management should draw the fragments together into a coherent whole.

Another issue causing difficulty is that of finding a way to express a management

paradigm that works in the context of water’s unique attributes. Hanneman (2004)

explained that water is different from other resources because people think it is different

and because it has economic attributes that make it distinctive from goods such as bread or

land. The uniqueness of water and its essentialness and mobility give it both public and

private good attributes. This leads to the need for governance through non-coercive

collective action rather than government mandates.

These challenges draw criticism because to some IWRMseems ambiguous (without clear

guidelines) and toothers it indicates amisuse of power overwater and disenfranchised people.

These criticisms thus divide the IWRM debate along two lines: whether it is effective, and

whether it is fair to all. These conversations involve distinct communities and topics.
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The complexity and subordinate policy position of water management itself lead to

the criticism of ambiguity, which is due to its broad and generalized definition. The

definition starts out on the right track with a process-oriented approach, but this

generalized explanation leads to confusion and criticism from some people. A process is

generally a series of actions aimed at achieving a result. The GWP’s explanation of the

tools of IWRM does not show a clear process. Instead, it describes IWRM as involving

an enabling environment, institutional roles and management instruments. To align

these tools with the process-oriented definition would require identification of the

process(es) involved and clearer guidelines. Perhaps the GWP’s presentation illustrates a

concept of integrated water resources governance, or a collection of management

practices, rather than a process. The lack of definite guidelines with steps for the

application of IWRM creates discomfort for some people who are uncomfortable with an

open-ended process.

The word ‘management’ may also be defined as having to do with a process, but to be

meaningful it must be associated with things to manage, as in ‘business management’ or

‘water management’. If IWRM were defined as a process to guide the handling of water,

this would qualify, but its rather complex current definition does not specify what to

manage, only that IWRM “promotes the coordinated development and management of

water, land and related resources”. The same objection of ambiguity can of course apply to

the concept of water management itself, which inevitably involves a system of systems

across many sectors.

The issues with IWRM and water management itself can be thought of as core and

derived issues. For example, a problem such as lack of capacity in management agencies

may stem from core issues such as corruption, poverty, or lack of rule of law, where it will

do little good to engage in capacity building because the underlying forces might destroy

the progress. The underlying core issue creating conflict in water management is self-

interest, which leads to individual non-cooperation and organizational stovepipes and

bureaucracy. The perpetuation of disputes as in water management creates incentives to

sustain conflict, because that is the way that some participants gain power and rewards,

and actually creates moral hazard. These problems will not go away. Incentives are needed

to provide a work-around. Another core issue in the US is the federal-state-local

governmental system itself, which leads to jurisdictional stovepipes and court actions to

resolve disputes. In countries with greater centralization, such as Japan, this problem will

not be as apparent. The federal system in the US is a reality to work within, and it argues

for devolving problem-solving to local levels, which will remove at least some layers of

stovepipes. However, it has been shown that simply devolving authority to local levels

does not always improve public-sector management of common-pool resources

(Andersson & Ostrom, 2008).

Narrow laws rather than integrated laws are often cited as a cause of non-integration.

This derived problem stems from political and legal stovepipes. Looking at the current

congressional gridlock in the US, it seems clear that to pass comprehensive legislation is

nearly hopeless. To work against narrow laws, consider the different perspectives of

water management in the dry and warm state of Arizona and the wet and cold state of

Maine. The contrasting contextual arrangements show clearly that the one-size-fits-all

approach is not appropriate. Flexible laws for state and local governments to work

within would helpwith the institutional problem of prescriptive regulations that accompany

narrow laws and promote gridlock. Regulatory flexibility for states and locals is needed.

The problem of inconsistent funding follows from these. Federal funding is needed to
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offset regional inequities, which have been a historical problem in the US.

Funding should be more consistent and predictable; block grants rather than categorical

programmes would help.

Inadequate public participation in water decision making stems from multiple causes,

including the incentives that people respond to. It is well known among water planners that

you can hold a public meeting, and no one will show up; however, if you have a proposal

that threatens their interests, they come out in droves to complain. Problems include

absence of basic information about water issues, as well as mistrust and lack of public

interest. It is important to focus on education, transparency, meetings, use of media,

models, data, and effective displays. Good examples of public involvement cited by the

US Water Alliance (2010) include Los Angeles’s Proposition O bond issue and Seattle’s

experience with rate changes. Mostly, however, there is little broad public discussion or

comprehension of holistic water issues, such as the role of water in job creation, economic

growth and national security.

The issue of public participation is linked to the allegation that IWRM is a device for

elites to seize and maintain power rather than a genuine way to involve society. People

may simply not be interested, or sometimes they may choose deliberate non-participation

as a silent way to reject processes that they do not consider to represent their views

equitably (May, 2012).

The result of the core and derived issues is piecemeal problem-solving, dealing with

individual water problems. This may have seemed logical at an earlier time, when

problems seemed less complex and less interrelated, but with better science and many

water problems interconnected with other critical social and environmental issues, it will

not work anymore (US Water Alliance, 2013).

The allegation of failure of water governance is therefore a derived issue, which leads

to reliance on informal networks for problem-solving and to an accumulation of local

solutions rather than a comprehensive approach. This is effective for some issues but not

for the interconnected and large-scale ones. Another derived issue is the mismatch of

watersheds and political jurisdictions. Watersheds are the logical management units, but

they do not fit the political, legal and regulatory management units, creating scale

mismatches and problems of fit.

Ultimately, IWRM is a general paradigm that applies to a wide range of situations, not a

cookie-cutter process. Case reports show that it may not always work well, especially if

shared interests are not clear and when individuals and organizations focus on self-interest

and exercise non-participation – thus creating one of the central dilemmas of water

management: how to be sure that the common interest is served, even if the goals are non-

economic. This goal can be understood better at small-scale local levels than at larger, basin-

scale or national levels. The dilemma ofmanagingwater effectively and fairly leads tomany

conflicting conversations. Even if a perfect integrated water policy were available, conflicts

would still be inevitable and the capacity of institutions to implement IWRMwould depend

on the effectiveness of governance. As in many complex arenas with similar dilemmas,

incremental improvements are better than none at all. These should focus on incentives to

cooperate and integrate actions. Single organizations find this difficult, and regulators are

limited in what they can do, so bridging organizations are needed.

IWRM will need continuing discussion and evolution toward its improvement. The

common language, clear sets of tools, and case studies will help to forge shared

understanding. As older managers leave the workplace, younger members of the

workforce must come to understand its complexities and solutions. Practitioners of IWRM

420 N.S. Grigg

D
ow

nl
oa

de
d 

by
 [

O
re

go
n 

St
at

e 
U

ni
ve

rs
ity

] 
at

 1
1:

46
 2

3 
Ju

ly
 2

01
4 



must go the extra mile to work with people of all stripes and heed the accusation that water

managers can be perceived as uncaring and arrogant.

Without improving the understanding of IWRM, it could be reduced to a list of

management practices, lacking the power of a unified and comprehensive approach. As it

stands, IWRM is a broad and high-level process that encourages debate and deals more

with the higher-level responsibilities of governance than it does the lower-level

responsibilities of water managers who turn the handles of valves. Many of its issues are

matters of social organization, but it also includes many practices that can improve the

effectiveness of water management across the board.
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