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Abstract In the past two decades, integrated water resources management (IWRM) has
come to represent a dominant policy narrative in the field of water policy and governance.
However, IWRM has come under strong criticism in recent years for what critics see as a
poor record of implementation and heavy emphasis on technocratic solutions. We outline
how the present debate around IWRM has become narrowly construed by focusing
exclusively on IWRM as an analytical and prescriptive concept. We argue that this narrow
conceptualization of IWRM, or the prescriptive epistemic form, which sets forth a set of
guidelines for implementation in accordance with the logic of instrumentality, has in part
resulted in a stalemate manifested in less research on the subject and scarcer attention of
policy makers. To help advance beyond the stalemate, we propose two additional epistemic
forms: discursive, as a point of reference for the discussion of power and values in water
management and practical, or experiential and context-based understanding of water
management. Recognizing this diversity of epistemic forms of IWRM to include the
discursive and practical can create a shared space for multiple conflicting epistemologies
and allow ways of knowing of non-expert stakeholders, thereby lessening the polarized
nature of the discourse. Our typology of three epistemic forms—prescriptive, discursive
and practical—offers public policy scholars a heuristic tool to approach policy concepts
from multiple dimensions. Recognizing multiple epistemic forms requires new skills from
policy workers and analysts, as well as institutional arrangements for articulating and
translating across these forms.
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Introduction

Over the past two decades, integrated water resource management (IWRM) has come to
dominate water resource management and policy discourse as a framework for holistic
management of water and related bio-physical and socio-economic systems (GWP 2005;
Watkins 2006; Saravanan et al. 2009; Engle et al. 2011; Tremblay 2011). IWRM features
prominently in academic publications and also reports and initiatives of high-profile
organizations, such as UNEP’s Agenda 21, the UN World Summit on Sustainable
Development in 2002 and other global events and publications (Conca 2006).

IWRM is promoted as an ideal approach to achieve efficient, equitable and sustainable
development and management of the world’s limited water resources (UN-Water 2008,
2012). Although more than thirty competing definitions of IWRM have emerged
(Mukhtarov 2009), it is commonly seen as a process that ‘promotes coordinated devel-
opment and management of water, land and related resources, in order to maximize
economic and social welfare in an equitable manner without compromising the sustain-
ability of vital systems’ (GWP/TAC 2000, 22).

The modern incarnation of IWRM can be traced to the 1992 Rio-de-Janeiro Earth
Summit and the Dublin Statement on Water and Sustainable Development. It resulted in
part as a reaction to the growing consensus that the sectorization and fragmentation of
water management is at the core of the problems with water resources (ICWE 1992; UNEP
1994). The rise of IWRM can also be traced to a growing realization that the roots of the
water crisis lie less in poor financing or technology failures than in ‘poverty, inequality and
unequal power relations, as well as flawed water management policies that exacerbate
scarcity’ (Watkins 2006, 1).

What distinguishes IWRM from previous efforts of water management is an emphasis
on integration of various aspects of water management, such as water uses by sectors,
multiple levels of governance, promotion of river basins as management units and greater
participation of stakeholders in water management and decision-making process
(Mukhtarov 2008). With the rise of IWRM, water management has shifted away from
territoriality and towards neo-liberal approaches to management, such as a greater role of
the private sector, pricing mechanisms and ecosystem valuation (Conca 2006; Mollinga
et al. 2006).

Generally, proponents of IWRM argue for the necessity of integration across various
users of water, for example industry and municipalities, and levels of governance in water
management, such as local, regional and national (i.e. Mitchell 1997; GWP/TAC 2000;
GWP 2004; Mitchell 2005; Engle et al. 2011). Yet, some opponents claim that such
integration is doomed due to the inherently political processes at play (Biswas 2004;
Biswas et al. 2005; Rahaman and Varis 2005; Jeffrey 2007; Petit and Baron 2009). Some
research highlights failures associated with the implementation of IWRM, including
Walther’s (1987) study of IWRM implementation in Canada, where the outcomes of
IWRM have been explained more by historical factors than institutional design (Medema
2006). The failure to replicate integrated river basin planning practiced in the TVA,
Damodar and Jordan valleys further exemplifies how IWRM has failed in its
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comprehensive planning ambitions (Ekbladh 2002). A number of authors have therefore
concluded that there is no sufficient reported evidence to support successful implemen-
tation of IWRM (e.g. Medema et al. 2008; Jeffrey and Gearey 2006; Biswas 2004, 2008).

Presently, the debate around IWRM has reached a stalemate in which the views are
polarized and further conceptual elaboration has stopped (Saravanan et al. 2009; Engle
et al. 2011; Tremblay 2011; Baumgartner and Pahl-Wostl 2013). The polarization of views
is evident in the debate on the value of IWRM as a policy concept. The proponents, such as
Mitchell (2005) and White (1998), argued for the necessity to move towards integration
and coordination in water management, however long such process may take. Donors
continue to promote and request IWRM definitions, plans and monitoring procedures
(Baumgartner and Pahl-Wostl 2013, 3). The opponents, in turn, took a radically opposite
view, arguing that beliefs in integration are ‘idealistic’ (Walther 1987). Others warn that
successful integration is impossible due to the inevitable politics involved (Saravanan et al.
2009) and IWRM has become merely a policy ‘buzzword’ (Biswas 2004, 2008). A sign of
the stalemate can be seen in fewer conceptual pieces written on IWRM and the fact that
international water policy community has shifted towards new policy concepts such as
‘water security’ and ‘water-energy-food’ nexus (Cook and Bakker 2012). This shift away
from IWRM and towards new policy concepts may well be justified by the purported
failures of implementation. Yet, new policy concepts will likely face the same fate as
IWRM if there is not a fundamental change in how problems are identified and understood,
and policy solutions are designed.

In this paper, we call to move beyond narrow views of policy concepts to uncover the
underlying epistemic forms through which such concepts can be seen in fuller light. Our
goal is to propose a framework of three epistemic forms—prescriptive, discursive and
practical—through which policy concepts come to be known. These forms represent stable
meta-types of epistemologies, which address questions of knowledge and justification.
They demonstrate how evaluations of policy concepts may occur and what makes a sound
policy argument in the light of new demands of multiple epistemologies at play. We apply
our epistemic forms framework to IWNRM—a well-established and powerful policy concept
that has dominated water resources management over the last two decades.

In our analysis of IWRM, we find that the resulting stalemate originates from narrow
views of it as a universal, abstract and prescriptive concept to achieve predefined objec-
tives of water management through rigorous planning at national or higher levels. This
limited framing of IWRM does injustice to the complexities of water management. It
ignores politics and ethics, as well as the on-the-ground context in which IWRM is sought.
By viewing IWRM exclusively in this narrow way, the debate has become limited to the
questions of implementation or even ‘implementability’, as the ultimate possibility of
implementing IWRM as envisioned by its proponents has been brought into question by its
critics (Biswas 2004; Mitchell 2008; Saravanan et al. 2009; Agyenim and Gupta 2010). As
a result of being locked in this debate over ‘implementability’, other aspects of IWRM
have been ignored.

In addition to approaching IWRM as an abstract prescriptive concept, we argue that it is
a discursive concept, or a point of reference for discussions of values, ethics and power in
water, and a practical concept, in which the context of practicing water management gives
rise to practical knowledge. By acknowledging the existence of multiple epistemic forms,
it becomes possible to evaluate policy concepts like IWRM from multiple dimensions. This
can help to shift and expand the debate, allowing for less polarized discourse and a shared
space for multiple conflicting epistemologies to come together and resolve conflict.
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This paper makes three important contributions to public policy research. First, our
framework of multiple epistemic forms integrates several strands of literature, including
discourse analysis, science and technology studies and public policy, to inform a simple yet
eclectic framework to evaluate public policy concepts and construct policy arguments. As
a heuristic tool, our typology of epistemic forms will contribute to students, practitioners
and academics to approach policy concepts from multiple dimensions. Second, through
application of our framework to IWRM, we illustrate how to approach policy concepts
from multiple angles in order to inform policy and lead public debates away from polar-
ization and closer to compromise. Third, our analysis reveals that recognizing multiple
epistemic forms requires new skills from policy workers and analysts, as well as institu-
tional arrangements for articulating and translating across these forms. We propose con-
crete measures devised to prepare policy makers for the world of epistemic pluralism,
including versatility of knowledge and skilled intermediaries.

We begin by outlining how the current IWRM debate is locked in a stalemate. Next, we
introduce our typology of three epistemic forms and sketch how this applies to IWRM.
Then, we outline the implications for moving beyond the polarized debate and policy
implications of such a broadened view of policy. Finally, we conclude by offering ways
forward in engaging in a more productive, meaningful debate on and practice of IWRM.

The contemporary IWRM debate: locked in a stalemate

Despite its widespread popularity and prominence, IWRM has faced significant criticism in
recent years (e.g. Biswas 2004; Brugnach and Ingram 2012a). Presently, there is debate
around (1) the value of IWRM as a managerial concept, (2) the conceptual integrity of
IWRM and (3) the relationship between IWRM and other concepts in natural resources
management. Taken together, these three contemporary debates around IWRM demon-
strate how IWRM has been narrowly construed as a prescriptive concept.

The debate on the value of IWRM as a managerial concept

The debate on the value of INRM questions whether integration can be achieved in water
resource management (Saravanan et al. 2009). Proponents of IWRM argue that its inclu-
siveness and the ability to bring together various stakeholders with different backgrounds
are useful for facilitating a consensus. These scholars claim that one of the main benefits of
using IWRM as a paradigm is its focus on the blending of viewpoints (Grigg 1999: cited in
Medema et al. 2008). Some scholars refer to IWRM as a boundary object that connects
sectors, disciplines and professions (Guston 2001; Jeffrey and Gearey 2006; Mollinga et al.
2006). Recent developments in the literature on IWRM have drawn on some strategies of
adaptive management moving the discussion of how to integrate further on (Galaz 2007;
Medema et al. 2008; Lenton and Muller 2009). Another important advantage of IWRM
evoked by its proponents is that it allows for important issues to be brought into water
discussions, such as the issues of water allocation, equity and sustainable development
(Mollinga et al. 2006).

Yet, some research counters that the record of implementation of IWRM has been poor
(Biswas 2004; Medema 2006). Authors suggest that due to its vagueness, IWRM has
degenerated into a buzzword that is used by different actors with different understandings
of its meaning and allowed for vested interests of consultants and various experts to take
advantage of the concept’s widely perceived universal applicability (Ingram 2013;
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Bouteligier 2011; Jochn-Clausen and Fugl 2001). Whilst the latest documents advocating
IWRM acknowledge the importance of the context in tailoring of the concept to the local
circumstances, some critics argue that IWRM is confusing, unnecessary and carries the
seeds of centralization (Rahaman and Varis 2005). Others suggest that IWRM cannot be
achieved through blueprints due to the primacy of politics, and instead, needs to be studied
in particular context with explicit attention to the contingent policy process (Saravanan
et al. 2009, 77).

The debate on conceptual integrity of IWRM

The second debate on conceptual integrity of IWRM is closely linked to the debate on its
value as a managerial concept. Scholars point to the dozens of competing definitions, foci
and conceptualizations of IWRM discussed in the literature (Mukhtarov 2009; Agyenim
and Gupta 2012). Moreover, the amalgamation of ideas that go under the banner of IWRM
is very broad ranging from the ideas of participation, decentralization, bio-regionalism to
learning, experimentation as well as multi-level governance, cross-sectoral integration and
equity (Mukhtarov 2009; Agyenim and Gupta 2012). When van Kerkhoff (2013) reviewed
the use of the term ‘integration’ in natural resource management, she identified fifteen
different uses of the term. Many of the definitions of meanings assigned to IWRM are often
seen as incompatible and create an oxymoron. The comment below is illustrative of the
main criticism of IWRM in this regard:

Despite its popularity (and one might say its reputation) IWRM remains: (i) a theory
about, (ii) an argument for, and (iii) at best a set of principles... However, whilst
IWRM reflects this post-modernist inspired agenda through its emphasis on con-
textual relevance, wider participation in planning and decision making, and
responsive and reflexive practice, it remains rooted, by and large, in a ‘predict and
prepare’ paradigm (Jeffrey and Gearey 2006, 4).

Thus, IWRM is seen as representing the traditional developmentalist concept in terms of
its ambition to control water and related resources. On the other hand, IWRM calls explicit
attention to stakeholder participation, adaptive management and contextual relevance.
Conca (2006) highlights the in-built conflicts of IWRM, such as the tension between the
concept’s interventionist aspects, rooted in planning on the one hand, and the importance
of liberalism and markets on the other. Some critics have concluded that IWRM is
‘immature’ as a management concept and needs further testing and development (Jeffrey
and Gearey 2006). Jonker (2002, 719) has argued that ‘(t)here is still a long way to go to
achieve a common understanding of IWRM and to develop and refine approaches for its
successful implementation’. Others suggest that the ambiguities in IWRM are inherent and
will not disappear with time; rather, it needs to be applied selectively (Mitchell 2008).

The debate on the links to other concepts in natural resource management

The third debate is about the relationship between IWRM and other concepts in natural
resources management. IWRM has been discussed in relation to sustainable development
(Conca 2006; Chene 2009), comprehensive rational planning (Biswas 2004), adaptive
management and governance (Engle et al. 2011), strategic planning (GWP 2005; Mu-
khtarov 2009) and other concepts. Indeed, links between these concepts are not well
defined, and often these are discussed inter-changeably.
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Increasingly, scholars argue that IWRM is especially akin to adaptive governance, or
that the evolution of IWRM in the direction of adaptive governance is beneficial (Medema
et al. 2008; Engle et al. 2011). Discussing IWRM together with the ‘sister concept’ of
adaptive governance, Engle et al. (2011, 2) argue that the common goals of these two
concepts are as follows: ‘(1) increase effectiveness through integration across social,
ecological and hydrological systems; (2) add legitimacy and promote public acceptance
through stakeholder participation, cooperation, decentralization and democratic decision
making; (3) incorporate technical expertise through the inclusion of different forms of
knowledge and promotion of social learning and (4) promote flexibility and adaptability
through experimentation and learning in managing water resources’. All four of these
stated goals have to do with improving the water resources situation on the ground and bear
an instrumental value.

A narrow view of IWRM

All three fronts of the debate around IWRM construe it narrowly as a prescriptive concept,
which is at the heart of the policy stalemate. In such a conception, knowledge of what
IWRM is and how to implement it is based largely on scientific models from disciplines
such as engineering, hydrology and organizational science. Such knowledge is largely
independent of context. The strength of this epistemic form is in making examples of water
management available to multiple actors as a learning ground. The danger, however, is to
uncritically accept the models of ‘good practice’ of IWRM as successful in all context and
indeed desirable for their own sake. Such models—like river basin planning—abound in
the water policy world and are often linked to the IWRM framework (Mukhtarov and
Gerlak 2013; Molle 2009). Furthermore, the prescriptive epistemic form of IWRM pro-
motes a technocratic view of it with public participation agenda often being an add-on to
projects (e.g. McCulloch 2009). Yet, this focus primarily on the prescriptive epistemic
form of IWRM is reflected in the academic and policy debate about the ‘implementability’
of IWRM or the underlying logic that makes it instrumental. The debate can be enriched by
epistemic pluralism and the introduction of values, norms and ethics, along with greater
emphasis on context, policy learning and experimentation.

Epistemic pluralism for public policy

Policy scholars have long recognized the diversity of types of knowledge in policy pro-
cesses, which include empirical-analytic knowledge and knowledge that is based on nor-
mative, personal and social interests (e.g. Fischer 1993, 1995; Renn et al. 1993; Weible
et al. 2012). In the past decade, the concept of ‘ways of knowing’ has helped to further
advance epistemic pluralism and invite scholars and policy workers to re-examine how
they know in order to arrive at a particular policy decision.

In their research, Schneider and Ingram (2007) call attention to ways of knowing as a
lens into understanding how meanings are produced and communicated in the policy
process. For them, the ways of knowing approach examine how new narratives or con-
structions are arrived at through the interaction of different ways of knowing. Feldman
et al. (2006) argue that perspectives on policy issues can be understood as fluid networks or
‘ways of knowing’. They highlight how diverse ways of knowing provide opportunities for
public managers to use inclusive practices associated with boundary experiences, objects
and organizations to facilitate deliberation, and encourage the development of solutions
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based on new and hybrid policy issues. In contrast to the notion of ‘policy’ frames, which
are maintained throughout a policy process, ways of knowing are dynamic and constantly
in flux (Lejano and Ingram 2009, 655).

Viewing multiple ways of knowing from the policy advocacy perspective, Danish social
theorist Bent Flyvbjerg (2001) excavates Aristotle’s three ways of knowing or ‘intellectual
virtues’—episteme, techne and phronesis. ‘Episteme...concerns universals and the pro-
duction of knowledge, which is invariable in time and space, and which is achieved with
the aid of analytical rationality. Episteme corresponds to the modern scientific ideal as
expressed in natural science’ (Flyvbjerg 2004, 359). Techne is practical-empirical
knowledge that depends on the context and is always concrete and variable. Phronesis
reflects the values and ethics involved in knowing and acting. It is the question of ‘where
are we going? Is this desirable? What should be done?’ (Flyvbjerg 2001).

Building from this research, we provide a typology of three epistemic forms of public
policy concepts: prescriptive corresponds to Aristotelian episteme; discursive corresponds
to a broadened notion of phronesis and practical corresponds to techne. If multiple ‘ways
of knowing’ suggest multiple perspectives on water which are highly dynamic and mal-
leable and change with interactions in policy and social networks (Schneider and Ingram
2007; Ingram and Lejano 2009; Yanow 2009), our epistemic forms are relatively stable
meta-types of three epistemologies. In our conception, ‘ways of knowing’ are derived from
one or more ‘epistemic form’. We see epistemology as ‘the sub-discipline of philosophy
devoted to questions of knowledge and justification’ (Smith 1997, 132). For us, knowledge
that is rational analytical is equally valid and influential in policy process as knowledge
that is value based and power mediated as well as knowledge that emerges from deliberate
and reflexive practice. Scientific knowledge should not be held superior to indigenous
knowledge and worldviews (Barrett 2013). We emphasize the source of knowledge or
‘knowing’ or different epistemologies that guide policy makers and stakeholders and which
need to be brought together for an effective and legitimate policy argument.

Ways of knowing suggest the existence of multiple types of knowledge claims that can
be made by political adversaries in the policy process. For example, Ingram and Lejano
(2009, 68-69) argue that water can be known as a product, in an environmental way, in a
way that focuses on equity and sense of place, and in an economic sense, and that there is
little interaction between these ways of knowing. These ‘ways of knowing’ can be linked to
underlying epistemologies, which are important to articulate for demonstrating the
incompleteness of each individual ‘way of knowing’.

Our three epistemic forms represent a vehicle for how evaluations of policy concepts
may occur and what makes a sound policy argument in the light of new demands of
multiple epistemologies at play. These forms create a more ‘pluralistic’ space and thereby
allow for a broader integration and richer evaluation. In the case of water, for example, we
know that ‘(t)he worst errors in policy are made when one set of water values and one way
of knowing dominate and exclude other ways. A mix is likely to be more sustainable and
self-corrective in the long term’ (Ingram 2013, 9). Figure 1 illustrates our three epistemic
forms and how the space where all three forms meet marks sound policy argument and
evaluation.

Epistemic pluralism, or the recognition of multiple equally legitimate epistemologies in
public policy, has considerable implications for public policy. In the case of water policy,
for example, multiple epistemologies underline the changing nature of policy work.
Although water management practices have historically relied predominantly on expert
knowledge and been more mono-sectorial in nature (Warner 2006, 18), there is growing
recognition that policy arguments based on technical and analytical knowledge alone are
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A sound policy
argument or
evaluation draws
from allthree
epistemic forms

Prescriptive

/

Fig. 1 Epistemic pluralism with prescriptive, discursive and practical epistemic forms of policies

insufficient (Tenbensel 2006). For instance, although suited with the rhetoric of ‘sustain-
able human development’ and ‘water-based regional development’ akin to the idea of
IWRM, the emphasis on dam-building and irrigation development applied disproportion-
ally in the Southeastern Anatolia Project (GAP in the Turkish abbreviation) has proven
failure due to the grand design, lack of in-built learning in the policy process and the
conflicts of values and meanings attached to water, land, ethnicity and culture in this part
of Turkey (Mukhtarov 2009). The multiple values co-existing in the area not been rec-
ognized, and the strong power asymmetries and lack of policy experimentation and
learning have all contributed to this failure (Mukhtarov 2012; Oktem 2005).

Management practices and decision making around the Colorado River’s Glen Canyon
Dam in the USA offer another illustration of how narrow meanings and epistemologies can
result in policy failure. Although once heralded as a successful model of collaborative,
adaptive regulation and management, Glen Canyon Dam’s Adaptive Management Program
is increasingly under fire. Some suggest that the program has been a significant factor in
actually facilitating non-compliance with federally mandated endangered species regula-
tions (Feller 2008). Others suggest that the program missed multiple opportunities to foster
agency and stakeholder learning and to cultivate constructive engagement of stakeholders
due to a failed institutional design and implementation (Susskind et al. 2010).

Another recent example from the water policy in the USA also makes a case for
epistemic pluralism. In describing the role and power of narratives in a case involving the
Los Angeles Department of Water and Power using reclaimed wastewater for drinking,
Lejano and Leong (2012, 794) highlight the ‘danger of relying solely on a single, simplistic
interpretation’. In this case, despite the scientific evidence of safety and palatability of such
water, citizen groups mobilized a publicity campaign against the initiative. In response,
government and industry officials working on the program relied only on the arguments
derived from the prescriptive epistemic form having assumed that public had little
knowledge of the science behind water reuse. By not engaging with the values, myths and
images invoked in narratives advanced by the citizen groups, engineers and politicians
ignored the roots of public anxiety and eventually failed to proceed with the project.

The extent to which policy makers are guided by a single way of knowing or paradigm
is debated (Wilder and Howlett 2013). Hall (1993) argues that policy makers are con-
strained by the paradigms within which they view policy problems and solutions, and
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policy change happens mostly with paradigm shifts. On the other hand, authors such as
Levi-Strauss (1966) and Freeman (2007) suggested that social actors including policy
makers are able to pick from various epistemologies and paradigms simultaneously.

In a study of how policy practitioners make sense of learning, Richard Freeman (2007)
suggested the model of ‘epistemological bricolage’ in which policy practitioners routinely
engage in mixing various ‘epistemological frames’ in their daily work, to an extent that this
activity is unconscious. Such frames include ‘the rational, scientific epistemology in which
they are usually trained...the managerial resources and constraints with which they work,
and the social and political ways of knowing that are the currency of their daily practice’
(Freeman 2007, 490).

Our concept of epistemic pluralism builds upon the ideas of ‘epistemological bricolage’
by suggesting the three meta-types of epistemologies and arguing for a formalized,
intentional and conscious process of their mixing in policy development. With epistemic
pluralism, policy actors and coalitions make an explicit appeal to certain values. They also
consider power relations that infuse policy space at a particular moment. Finally, epistemic
pluralism accords the experiential knowledge that resonates with stakeholders. In this way,
policy work becomes an exercise in the ability to be sensitive to multiple and interacting
epistemic forms in order to mix analytical tools with dominant values, consider the power
balance and rely on experiential knowledge. This requires policy actors to behave more
like ‘craftspeople’ than engineers (Lach et al. 2005; Wagenaar 2004).

As outlined earlier, IWRM has been portrayed and legitimized largely in the pre-
scriptive epistemic form with clearly defined problems and solutions, identifiable cause—
effect relationships and the overall ‘blue-print’” or cookbook approach. To help move
beyond the dominant, prescriptive approach, we next outline two alternative epistemic
forms of IWRM: discursive and practical. In doing so, we provide a better understanding of
the value and richness of epistemic pluralism in the context of IWRM. Specifically, we
illustrate how a discursive way of knowing provides a lens into the issues of power, values
and ethics, whilst the practical way of knowing offers insights into on-the-ground decision
making and the importance of context.

The discursive way of knowing IWRM

Knowing IWRM as a discourse means being reflexive and explicit about the underlying
values of water use and management, about the symbolic dimension of water in decision-
making process and about the role of power in how meanings are constructed. Our notion
of discursive way of knowing draws from the discussion of phronesis (Flyvbjerg 2001),
discourse analysis (Hajer and Versteeg 2005) and ethics (e.g. Delli Priscoli 2012). A
discourse can be defined as ‘shared way of apprehending the world, enabling those who
subscribe to it to put bits of information together in coherent accounts. The assumptions,
the judgments and contentions on which each discourse rests, provide the basic terms for
analyses and debates’ (Dryzek 1997, 8).

This tradition of research discusses knowledge in the framework of power and claims
that what we know and how we know is often constructed though power-mediated pro-
cesses. For example, building dams for hydropower generation in the Southeastern Turkey
has been framed by the Prime Minister Erdogan as bringing development and light to the
society, whereas any attempt to oppose damming rivers may then be interpreted as con-
servatism and standing on the way of Turkey’s development (Mukhtarov 2009). Seeing
meaning as fluid and contingent upon power, values and the politics are at the heart of the
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discursive epistemic form of IWRM. Here, we can see how a combination of these ele-
ments gives rise to the IWRM knowledge.

Clearly articulating values behind water management, and bringing back the ethics of
water is a subject of increasing attention of scholars (Gerlak et al. 2011; Feitelson 2012;
Delli Priscoli 2012). Delli Priscoli (2012, 33) argues that ‘if left unexamined, the value
assumptions embedded in models of water institutions in humid areas could be disruptive
for arid areas, whilst value assumptions embedded in the rich’s prescriptions for the poor
could be devastating to the prospects of the poor they seek to help’. Making such value
assumptions explicit is not an easy task. The key question is what guides problem defi-
nition and what is seen as important and desirable in water management in a given society
or community at a given time (Molle 2011). Universal moral imperatives may not hold in
specific cases, and philosophers, such as Kant, Habermas and Foucault, among others, have
discussed whether ethical principles are absolute that is relevant in all contexts, or relative,
that is, change depending on the context (Flyvbjerg 2001).

The literature on IWRM has ignored this dimension of water management, and instead,
Malin Falkenmark’s concept of hydrosolidarity has become an embodiment of the ‘ethics’
in water discussions. Hydrosolidarity is defined as an ‘all encompassing, multi-dimensional
guiding ethic for solving water-related problems’ (Falkenmark 2005, 40) and seen as a
concept going beyond the ‘management-oriented focus of IWRM, which is driven largely
by technical and political considerations’ (Gerlak et al. 2011, 252). The ‘management-
oriented focus’ of IWRM invoked by Gerlak et al. (2011) and contrasted to hydrosolidarity
is, in fact, the tension between the prescriptive way of knowing IWRM and the under-
represented discursive or phonetic dimension of IWRM. A good example of IWRM falling
short to account for values and power is the human rights-based approach to water man-
agement that has developed as a separate discourse in the 2000s (Gerlak and Wilder 2012).
Tremblay (2011), for example, claims that the human rights to water and IWRM represent
different approaches that complement each other. He further states that any consideration
of IWRM and human right to water approach needs to take place in the context of practice:
‘The tensions between IWRM and the HRBA (human rights based approaches) must be
resolved contextually by local water managers and stakeholders at the ground level.
Generic answers to such issues would perpetuate the problems created by the inconsiderate
transplant and imposition of alien models and narratives on social and environmental
contexts to which they are not adapted’ (Tremblay 2011, 356).

On the other hand, reliance on value positions for water management without proper
consideration of what happens when such concepts hit the ground has also led to failures. A
good example is the policy of water user associations (WUA) often placed in the literature
on decentralization and IWRM (Kidd and Shaw 2007). With the ‘subsidiarity principle’
that responsibilities should be devolved to as lowest levels of governance as possible,
WUAS have been justified on the grounds of promoting democratic decision making with
less attention to the overall effects of such action and its practical impacts (e.g. Harris
2008). The tradition of institutionalism research has produced similar findings that the
complex interaction on the ground often defies the most ingenious scientific designs and
value predispositions (Bartley et al. 2008; Campbell 1998).

Another discursive aspect of IWRM is that it has become a symbol of modernity,
progress and development. Increasingly, global water governance is discussed in con-
nection with IWRM (Pahl-Wostl et al. 2008; Gupta 2010; Baumgartner and Pahl-Wostl
2013). This way of knowing IWRM acknowledges the value of IWRM for international
expert and practitioner networks to build up, share and co-produce abstract IWRM
knowledge. Careers, courses, trainings, conferences, publications and other aspects of what
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constitutes global water governance efforts all rotate around IWRM, and it is clearly a
different type of logic that drives the popularity of IWRM than that of solely altering socio-
ecological systems on the ground. According to international relations and water scholar
Ken Conca (2006, 127 emphasis added), ‘TWRM has become the discursive framework of
international water policy—the reference point to which all other arguments end up
appealing’.

The symbolic dimension of IWNRM recognizes it as an artefact that may have life of its
own. However, symbolic issues need to be analysed in their context. As Agranoff and
Radin (1991) argue, ‘without the context, which brings out symbolic issue, there is no
explanation’. This emphasis on the link between the discursive and the context provides a
helpful transition to our discussion of the practical way of knowing IWRM.

The practical way of knowing IWRM

Knowing IWRM as a practical concept means that there is no universal knowledge that
would work in any context and that learning and experimenting is essential for desired
policy change. Knowing IWRM through experience is different from knowing it through
abstract models and guidelines (Scott 1998; Cook and Wagenaar 2012). Akin to the
concept of ‘metis’ (Scott 1998), such knowledge is contextually bound, personal and often
unarticulated or hard to articulate.

As Wenger (1998, 141) argues: ‘every practice is in some sense a form of knowledge,
and knowing is participating in that practice’. The importance of practice becomes greater
with acknowledging it as a legitimate source of knowledge and not a mere ‘empirical test-
ground’. In this way, events and context become inseparable. A quote from Brugnach and
Ingram (2012a, 52) summarizes succinctly the form that IWRM takes as a practical
concept:

Knowing-through-practice implies that knowledge is specific to a particular situation
and, therefore, tied to specific communities. In this way, practice is not intended to
reflect ‘best practices’ or more cookbook approaches. Rather, it is through interaction
that people make sense of reality, negotiating the meaning they give to their sur-
roundings and their actions. Knowing then involves the coordinated action among
actors who engage in some form of collaboration.

Approaching IWRM from this perspective requires addressing framing issues and
ambiguities, as well as creating opportunities for participation (Brugnach and Ingram
2012b). Effective translation across cultural, disciplinary and other backgrounds becomes
essential. The collaborative frameworks, such as joint planning and joint experimentation,
along with others, can facilitate a view of IWRM practice that is reflexive and emergent
(Yanow 2009).

Recent research in policy implementation and ‘practice’ suggests that the process of
transformation is substantive and that the knowledge that emerges from practice sub-
stantially differs from epistemic knowledge (Cook and Wagenaar 2012). The ‘making-in-
doing’ of IWRM is the essence of it as a practical concept. For example, knowledge that it
usually takes much longer to build infrastructure than planned and that non-structural flood
defence is partnership based, or that partnerships are culturally dependent emerges from
practicing. In this way, practice is not just a conduit for knowledge but practice is a vital
element of knowing in the world (Cook and Wagenaar 2012, 16).

As an illustration of practical way of knowing water management, Brugnach and
Ingram (2012a) bring examples of contextual water governance from the Northwest
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Territories in Canada, where traditional knowledge system based on spiritual teaching is
channelized into official decision-making process. In another recent study, Scott et al.
(2012) highlight the role of science-policy networks in heightening the capacity of insti-
tutions to mitigate potential vulnerabilities via water management and disaster relief and
prevention in the Arid Americas. In this context, communities of practice of stakeholders
and scientists engage in a dialogue process that goes beyond traditional strategies that
historically favour hydro-climatological sciences, infrastructures and technologies to
address vulnerabilities and foster proactive, integrated responses to sustainable resource.

However, understanding the process of practice as a source of situated knowledge rather
than the area in which generic knowledge is empirically applied is not the mainstream
approach. The discussion of implementation deficits is not solely about the rational
translation of policy from theory to practice but the emergence of policy from practice and
the subsequent adjustment of theory to correspond to the knowledge derived from practice
(Wagenaar and Cook 2003). Recent research on compliance with environmental and health
standards in drinking water illustrates this point. In their study of enforcement and com-
pliance with the European Commission Drinking Water Directive in Hungary, Leventon
and Antypas (2012) find that although all actors involved in monitoring the levels of
arsenic in water in Hungary are aware about the maximum limit of 50 parts per billion and
the health risks associated with consuming water with higher arsenic concentrations,
arsenic-contaminated water consumption through artesian wells still continues.

The practicing of policy making at local, regional and national levels makes the con-
tinuation of dangerous drinking water policy possible despite the European regulations and
the Hungarian government’s commitment to comply. This stems from the specific policy
situation in Hungary and multiple rationales of actors in continuing consumption of con-
taminated water. Understanding the reasons behind the continued consumption of arsenic-
rich drinking water in Hungary therefore is only possible through studying in detail the
policy practice and how multiple actors engage in policy-making process.

The diversity of epistemic forms IWRM

The three epistemic forms of IWRM, similar to policy concepts, differ from each other on a
number of fronts. First, they differ in terms of their essence. A prescriptive way of knowing
offers clear definitions of problems and solutions, good practices and mechanisms to
integrate water and other resources across a number of dimensions (van Kerkhoff 2013). A
discursive way of knowing provides more ambiguous and vague framework in which
conflicting values come together and power is at play. A practical way of knowing, in turn,
addresses collaborative interaction around construction of problems and solutions in situ-
ated and embedded contexts on the ground.

Second, the form of expression varies in the three epistemic forms. IWRM plans,
legislation, participation guides, procedures and policy documents illustrate the prescrip-
tive dimension. As a mode of analysis, the discursive dimension is illustrated by UN-Water
reports, World Water Development reports (WWD), declarations, guidelines and donor
projects. Finally, the practical dimension is expressed by participatory planning and joint
planning approaches and highlighted in case studies and evaluation reports.

Finally, linked to the form of expression of IWRM through each of these epistemic
lenses is the logic behind their use. In a prescriptive way of knowing IWRM, we can
observe actors behaving in accordance with the ‘logic of instrumentality’ (Hall and Taylor
1996, 949), which sets itself the goal of defining the ends and the means of water man-
agement. In contrast, the discursive dimension makes the ‘logic of social appropriateness
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Table 1 Prescriptive, discursive and practical epistemic forms of IWRM

Prescriptive Discursive Practical
Essence Clear definitions Values and ethics Contextual relevance
of problems and
solutions
Prescription of action Symbolism in policy Learning through
experimentation
‘Good practice’ examples Power dynamics
Form of IWRM plans UN-Water reports Participatory planning
expression models
Legislation, WWD reports Joint planning approach
Participation guides Declarations, guidelines Evaluation reports
Policy documents Donor projects
Logic Logic of instrumentality Logic of appropriateness Logic of concreteness

and inclusiveness’ (Douglas 1986; Campbell 1998; Hall and Taylor 1996): more important
as this is how the power is brokered and knowledge is produced across governance levels.
Here, the choice of ends and means is as much a political project as a scientific one. In the
practical sense, actors are more governed by the ‘logic of concreteness’ in gauging their
abstract knowledge and goals against on-the-ground context.

Table 1 presents these differences between these three epistemic forms of IWRM as
modes of analysis. These differences are by no means clear-cut and close links and
overlaps exist among the forms. One epistemic form of IWNRM may give rise to another.
They complement each other without uncritically privileging any one of them.

Beyond the stalemate, towards knowledge versatility

The roots of the stalemate in the IWRM debate may be found in its limited epistemology
manifested in the exclusive focus on IWRM as a prescriptive concept. Although the
rationale for IWRM has been stressed in the letter and spirit of participation and inclu-
siveness, the debate has revolved around the issue of its effectiveness as a managerial
concept and ultimate impact on the ground. This narrow focus on the effectiveness of
IWRM in the logic of application of abstract system of knowledge to practice of water
governance can be traced to Descartes. The Cartesian logic presents knowledge as ‘certain,
procedurally and analytically derived’ and separable from practice, which in turn is the
application of ‘knowledge’ (Cook and Wagenaar 2012, 5). This view of knowledge
privileges abstract ‘a priori’ knowledge to that emerging from practice. The recognition of
a qualitatively new type of knowledge that emerges from practicing IWRM conflicts with
Cartesian logic, and is necessary to move beyond the present stalemate.

Revealing the diverging epistemologies as a source of this tensions is one key contri-
bution of the framework. The epistemic forms framework allows us to more closely
understand and penetrate the stalemate to reveal the tensions between the prescriptive and
discursive dimensions of IWRM. Furthermore, the framework asserts that these tensions
are inherent and need to be recognized and accepted as such. We argue that greater
reflection and awareness of multiple ways of knowing in a policy setting, along with
multiple epistemologies which underline these ways of knowing, would allow for better
decision-making process. With the new analytic, we are shifting the focus away from
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implementation on other dimensions of IWNRM. Our typology of epistemic forms frame-
work provides a boundary space that allows multiple perspectives, values and ways of
knowing to co-exist and be articulated for a decision maker. It also allows for joint
implementation and experimentation as a result of practicing IWRM by a group of
stakeholders. By moving away from the primary concern with implementation, we allow
for less polarized discourse and a greater opportunity for a policy solution.

Epistemic pluralism is central to good policy making. A discursive way of knowing
IWRM highlights both the ethics of water governance and the issue of values and power.
The practical way of knowing calls attention to context and collaborative interaction
among actors in networks that produces novel forms of knowledge. This is based on the
claim that knowledge originates from practice, rather than knowledge gives rise to practice
(Cook and Wagenaar 2012). These two forms—the discursive and practical—help to move
beyond the dominant prescriptive approach. By grounding arguments around IWRM across
all three epistemic forms, actors can engage in a broader debate and affect change more
effectively. This versatility in types of knowledge makes for better policy arguments and
represents a valuable political strategy for skilled policy actors who may strengthen their
argument by making versatile knowledge claims (Tenbensel 2006, 202; Colebatch 2006).
Further, the three epistemic forms provide a means of evaluating policy concepts to better
determine whether and when they should be abandoned.

To effectively engage in epistemic pluralism, policy workers will need to learn how to
tell compelling stories. Historically, water policy professionals and analysts have not been
good storytellers, relying on the more ‘bloodless’ discourse of science and expertise (In-
gram 2013, 9). But narratives may draw from multiple sources and forms of knowledge
such as scientific evidence, values, normative maxims and personal experience of those
engaging in water governance. They are our means of making sense of events, actors and
ideas (Lejano et al. 2013). In this way, storytelling skills as policy advocacy may be a
vehicle towards knowledge versatility and improved public policy.

One interesting means to develop appreciation of students of public policy and water
management for power and uncertainty is the board game called SimsBethel, which makes
the players confront the challenges of decision making when the needs of flood protection,
recreation and drinking water supply are in conflict. This particular game is designed by a
group of Dutch students based on the issues of the Bethel island and delta in California, but
can be used to illustrate the typical issues of competing demands on water management
(Hasman et al. 2013).

Another example is a recent innovative event at the Stockholm Water Week, the pre-
mier international gathering of water professionals from around the world, in September
2013 indicates a hopeful sign. Here, UNESCO-IHE and UN-Water created and performed
a play on the current state of water resources within the International Year of Water
Cooperation 2013. This demonstrates the use of drama beyond education and academic
conferences, but also in communication and brainstorming with policy makers, industry
and water professionals. The play, titled ‘Theatre of the Absurd: Is there a Happy Ending to
the Tragedy (of the Commons)?” (UN-Water 2013), represents an innovative way of
engaging with the diverse values attached to water issues, power issues and appeals to the
non-cognitive and non-analytical ways of our making sense of reality.

In addition to storytelling, water experts and scholars need new skills, tools and
approaches to ‘stitch’ ways of knowing together and effectively make trade-offs between
the multiple ways of knowing. This highlights the need for multi-analytic competencies in
policy processes (Weible et al. 2012). In dealing with water-related challenges, such an
approach requires the use of prescriptive and discursive knowledge yet, being open to
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alternative ways of framing and seeing issues that may emerge from practice. It likely
requires an ability to see the whole system and its dynamics, to encourage integration of
local knowledge and experimentation and the ability to identify emerging windows of
opportunity (Westley et al. 2013). It is about being passionate to delve into the complexity
of issues, yet being open to surprises (Yanow 2009). It also highlights the need for a good
dose of humility and the cultivation of reflective practice (Yanow 2009).

Acknowledging that there will likely be many challenges to extending this notion of
knowledge versatility beyond academic circles, we suggest that one path to achieve
knowledge versatility may be to invite skilled intermediaries into the policy process, whose
work is to translate between various ways of knowing, make them legible to various actors
and communicate those effectively. The ‘backward-mapping’ approach to policy devel-
opment (Elmore 1979), as well as various joint experimentation methods (Hornidge et al.
2009) and policy methods, including action research (Osseweijer 2006) and participatory
assessments (Lemaire et al. 2010; Kaljonen et al. 2012), may also play important roles in
promoting knowledge versatility around IWRM.

In addition to the development of new skills, new institutional arrangements will need to
be devised, which will allow for equal representation of all three types of knowledge
claims in policy development process. These arrangements may be characterized by
intentional collaborative venues and processes to promote innovation and learning through
regularized interactions and activities such as workshops and planning exercises (Gerlak
and Heikkila 2011; Heikkila and Gerlak 2013; Goldstein and Butler 2011). Building the
capacity for political deliberation that would allow opening up ‘the possibility for an
integration of interests in water policy management’ will likely be a key institutional
element for knowledge versatility (Brugnach and Ingram 2012b, 62).

A new form of intermediary may help ease the translation between various ways of
knowing and facilitating a broader debate. The literature suggests that intermediaries have
traditionally taken part in policy making, and have been described by scholars as ‘strategic
brokers’, ‘boundary spanners’, ‘interlocutors’, ‘border crossers’, ‘transactors’ or ‘cultural
brokers’ (Huitema and Meijerink 2009; Lendvai and Stubbs 2009). Often these are man-
agement or environmental consultants who are in the role of intermediaries and they
possess a certain set of skills that allows them to be in between scales, discursive positions
and disciplines. Consultants are often pushed to render their advice as technical and engage
in de-politicization of processes. A new form of intermediaries for multiple ways of
knowing will need go beyond such practices and derive legitimacy of knowledge claims
not only from its technical status (Moss 2010), but also from the values such claims
represent, their acceptability given the power balance, and their practical relevance. Such
intermediaries may gradually establish the multiplicity of ways of knowing and multiple
legitimacy of knowledge claims, thereby, setting a path for richer policy-oriented work.

Conclusions

Whether it is examination of its value as a managerial concept, its definitional and con-
ceptual integrity or the relationship between IWRM and other concepts in natural resources
management, IWRM has been consistently debated as a prescriptive concept. By viewing
IWRM exclusively as a prescriptive concept, the debate has been reduced to the effec-
tiveness of IWRM as a management tool. The root of the stalemate in the contemporary
IWRM debate comes from the narrow focus on prescriptive aspects of IWRM and the
failure to recognize multiple epistemic forms through which it can be viewed.
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Our typology of three epistemic forms—prescriptive, discursive and practical—helps to
broaden the debate and arrive at policy arguments around IWRM based on a more com-
plete view of the concept. But designing and analysing policies around IWRM require
knowledge versatility. This speaks to the need for new skills of water policy actors, along
with new institutional arrangements. Intermediaries may serve to assist in translating
across and between multiple epistemic forms.

Knowledge versatility of water through storytelling may rehabilitate IWRM, make it
more legitimate in water management and policy circles and fend off alternative concepts.
Alternatively, it can prove that IWRM is unable to promote sustainable change and
demands new alternative concepts to be complemented with or needs to be discarded
altogether. Regardless of how this unfolds overtime, knowledge versatility represents a
clearly articulated and substantiated transition away from technocratic and scientific view
of water management represented by the Cartesian view, which privileges elite decision
making based on expert knowledge. Ultimately, the shift towards decentralized, poly-
centric and diffused governance of water cannot be achieved with basing the detection of
ends and selection of means through scientific methods only. It requires the discussion of
multiple values, ways of knowing, multiple rationales based on power considerations and
different meanings of what comes across as ‘expertise’ or evidence.

Yet, knowledge versatility raises significant governance questions. Future research is
required to understand what skills can best enable policy actors to comprehend and
translate between various epistemic forms, and the role of intermediaries in this process.
The prospects of the debate or policy development that is based on versatility of knowledge
do not make it necessarily equitable. Further research will be needed to better understand
how resource availability and other actor characteristics shape the crafting and promotion
of epistemic forms. At the practical level, in the context of water governance, training has
so far privileged prescriptive approaches to water management, especially in engineering
education establishments, and the shift to understand the discursive and practical elements
will require new curricula, case studies and openness for interdisciplinarity.
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