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The two concepts that presently dominate water resource research and management are the Global
Water Partnership’s (GWP, 2000) interpretation of Integrated Water Resource Management (IWRM) and
Ecosystem Services (ES) as interpreted by the Millennium Ecosystem Assessment (MA, 2005). Both
concepts are subject to mounting criticism, with a signiﬁcant number of critiques focusing on both their
conceptual and methodological incompatibility with management and governance, what has come to be
known as the ‘implementation gap’. Emergent within the ES and IWRM literatures, then, are two parallel
debates concerning the gap between conceptualisation and implementation. Our purpose for writing this
review is to argue: 1) that IWRM and ES have evolved into nearly identical concepts, 2) that they face the
same critical challenge of implementation, and 3) that, if those interested in water research and
management are to have a positive impact on the sustainable utilisation of dwindling water resources,
they must break the tendency to jump from concept to concept and confront the challenges that arise
with implementation.
Ó 2012 Elsevier Ltd. All rights reserved.
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1. Introduction
Water management has undergone a succession of dominant
frameworks: from comprehensive management with the Tennessee Valley Authority (1930s), to multi-purpose basin management
(1950s), to the present push for ES-based governance. We assert
that the emergence of each ‘paradigm’ can, in large part, be traced
to the difﬁculties that arise when individuals apply pure, objective,
and rational ideas within the uncertain, subjective, and biased
contexts of human understanding, social factors, and governance.
With each shift, having become frustrated with the inadequacies of
a ‘ﬂawed’ concept, debate and development appear to start anew.
We suggest that this cycling is a way to avoid the paralysis that
accompanies the implementation gap (Miner, 1984). In engaging
with the ES literature, we have been struck by its similarities with
IWRM. Given the growing prominence of ES, we believe this is an
opportune moment to ask what lessons can be drawn from criticisms of IWRM. The aim is to help revitalise IWRM and to help
fortify ES in light of emergent criticisms. This paper asks what
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challenges are likely to arise as researchers continue to promote ESbased governance?
The subdivision of literature into two distinct bodies is, of
course, artiﬁcial. That said, water resource management can be
divided into two roughly distinct groups; at present, these groups
appear largely to be isolated from one another. As opposed to
a complete review of these discourses, which have been conducted
independently elsewhere (Liu et al., 2010; Mitchell, 2005), we have
selected those works that address implementation. Our review is
divided into three sections. The ﬁrst describes ES with emphasis on
its underlying assumptions and on calls to implement the concept.
In addition to establishing the similarity between ES and IWRM, the
second section reviews existing criticisms of IWRM. The criticisms
allow us to explore the challenges that have impaired a concept
that is, we argue, virtually identical to ES. The third section draws
lessons from the criticisms.
Water resource research and management faces a juncture.
Broadly, there is growing disenchantment with IWRM, which is
creating an opportunity for ES to ﬁll the vacuum. We conclude that
while ES might be used to strengthen sustainable water resource
management, those looking to implement the concept are
mimicking the process that scuttled a highly similar forerunner.
While there may be no avoiding the challenges that accompany
implementation, ES researchers must confront their embedded
assumptions and ask whether more detailed knowledge of human
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dependence on the environment can form the basis of more
sustainable management of socio-ecological challenges?
2. The ecosystem services framework
2.1. The basis of ecosystem services
Building on ecology-focused frameworks (CBD, 2005), the
Millennium Ecosystem Assessment (MA) (MA, 2005: v) articulates
the dominant interpretation of ecosystem services (Milder et al.,
2010; Norgaard, 2010; Pascual et al., 2010), deﬁning it as pertaining to
“the beneﬁts people obtain from ecosystems. These include
provisioning services such as food and water; regulating
services such as regulation of ﬂoods, drought, land degradation,
and disease; supporting services such as soil formation and
nutrient cycling; and cultural services such as recreational,
spiritual, religious, and other nonmaterial beneﬁts”.
The MA is used to conceptualise the connections between
humanity and the sustained functioning of the environment. It is
shaped by the presumption that the wellbeing of the environment
is inseparable from the wellbeing of the people who utilise that
environment, extending consideration beyond tangible commodities to the processes that enable consumption. The deﬁnition
distinguishes ﬁnite natural capital and the potentially sustainable
services that ecosystems generate. For example, it emphasises how
wetlands provide water ﬁltration or ﬂood defence, how forests
regulate air quality, and, less clearly, how natural environments
contribute to human wellbeing. The MA helps researchers extend
the temporal scale of existing human-centred interpretations of
sustainability (Bruntland Report, 1987) to include appreciation for
the resources that are required to sustain the natural environment
(DeFries et al., 2004; Foley et al., 2005). Recognition for the role of
the natural environment as provider, but simultaneously as a victim
of pollution and overconsumption, underlies ES, thereby providing
consideration for the basic needs of the ecosystem.
A critical aspect of the ES discourse is the differentiation
between ecosystem functioning and ecosystem services. Jax (2010:
68) notes that “distinctions between services, functions, and
processes are not made in a consistent way”, leading him to
decouple the “components and processes which are used, required,
or demanded from ecological systems” (services) and the natural
processes that enable those beneﬁts (functioning). This includes
recognition that a minimal level of biotic and abiotic resources is
required for an ecosystem to function, with human wellbeing
ultimately dependent on these underlying processes. This distinction is most easily explained using research of environmental ﬂows
(Richter et al., 2003). For example, Yang et al. (2009) explore the
minimal water needed to sustain river ecosystems in order to
determine sustainable abstraction levels. As Williams et al. (2003:
67) declare, “life on earth depends on the ability of the environment to provide essential services” as much as it does on the
tangible resources themselves. Barkmann et al. (2008: 50) provide
a clearer differentiation between function and services, arguing
that services are the products derived from a functioning environment, explaining that “if an ecosystem provides a material good,
such as water used for irrigation, the process of provisioning the
material good is an ecosystem service”. Following this view, it is the
delivery and maintenance of a commodity by an ecosystem that is
the service.
Prominent within early analyses of ecosystem services were
efforts to calculate the economic value of a functioning ecosystem,
including Costanza et al.’s (1997) assessment of global values. More
common, though, is to use marginal valuation as part of scenarios

and of decision-making. To date, economic valuation represents the
most frequent application of ES (Brauer, 2003; Liu et al., 2010;
Pattanayak et al., 2010; Williams et al., 2003). More recently,
interest has turned to the allocation of costs and beneﬁts. This trend
is most common within programmes that emphasise payments or
trade-offs between service providers and beneﬁciaries (Kosoy and
Corbera, 2010; Milder et al., 2010; Pattanayak et al., 2010).
With its origins in the natural sciences, the ecosystem services
concept is grounded in empirical and positivist ﬁndings.2 The
concept, implicitly, operates on the assumption that a better
accounting of natural capital will enable more effective management of the dynamic trade-offs between society and nature. ESbased management tends to require some form of quantiﬁcation,
having difﬁculty incorporating qualitative or intangible factors
(Aronson et al., 2010; Balvanera et al., 2006; Liu et al., 2007; MA,
2005; Zander et al., 2010). As a result, discussions and analyses of
trade-offs are overwhelmingly reliant on extending existing
methods of quantiﬁcation and commoditisation of resources to
services. In sum, ES is used to extend quantiﬁcation to more of the
environment than has been typical, though environmental economists have long promoted this objective (Tisdell, 2007). Assertions
by Bennett et al. (2009: 1401 italics added) are representative of the
assumed strengths of this approach, arguing that
“research that quantiﬁes the provision of multiple services and
the trade-offs and synergies among them and examines the
ecosystem processes that link services will lead to a better
understanding of how the relationships among ecosystem
services can change over time and space”.
By extending consideration to the supporting processes, ES
helps to describe the limited capacity of the environment to
attenuate the impacts of consumption. As Brauman et al. (2007: 69)
explain, “the ecosystem services framework makes explicit the
complex feedbacks and trade-offs among services and human
beneﬁciaries”, though “explicit” remains descriptive. Such accounts
separate objective or quantiﬁed calculations from more subjective
or qualitative accounts of how people perceive or interpret the
environment. As Barkmann et al. (2008: 48) argue, ecosystem
services are strictly indirect beneﬁts and require “a precise differentiation between the descriptive realm of ecosystem functions
and the evaluative realm of ecosystem services”. Despite claims
that ES is evaluative, the analyses are more accurately extensive
descriptions of the natural environment and further descriptions of
human dependence on that environment.
2.2. Ecosystem services, society, & governance
The desire to inﬂuence the perception and management of
socio-ecological issues is a priority within the ES discourse
(Aronson et al., 2010; Butler and Koontz, 2005; Milder et al., 2010;
Norgaard, 2010; Pascual et al., 2010; Pavlikakis and Tsihrintzis,
1999; Reynolds et al., 2010; Smith and Clay, 2010; Zander et al.,
2010). Carpenter et al. (2006: 1305), for example, suggest the
need to appreciate “the dynamics of coupled human-natural
systems”, while Turner et al. (2003) argue that a more comprehensive knowledge base is required for effective policy and
management.
Analyses of how ecosystems inﬂuence livelihoods are becoming
common, for example with regard to impoverished communities in
the developing world (Le Maitre et al., 2007; Reynolds et al., 2010).
A key example of this trend is the recent £40 million research call by
UK government on Ecosystem Services and Poverty Alleviation.
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Despite this agenda, efforts to shape human perceptions and
governance are thought to have been unsuccessful. Pattanayak et al.
(2010) review the ES literature, ﬁnding no evidence that the commoditisation of services beneﬁts vulnerable individuals. In another
review, Liu et al. (2010: 73) declare that
“it was found that the contribution of [ecosystem services
valuation] to ecosystem management has not been as large as
hoped nor as clear as imagined. This requires ESV researchers to
do more than simply develop good ideas to inﬂuence policy.
They need to understand how the political process affects
outcomes and actively market the use of appropriate and
feasible methodologies for promoting environmental policy”.
Contemplating the few instances in which the ES concept has
been applied to management, Brauman et al. (2007) emphasise the
difﬁculty of bridging natural and human systems. They argue that
trade-offs raise political and ethical considerations that are not
suited to the ecological sciences as typically applied. Similar
assessments include Pearce and Seccombe-Hett’s (2000) recognition of how individual self-interest may undermine the protection
of common resources; Balvanera et al.’s (2006) argument that the
inclusion of human wellbeing requires a step beyond the scientiﬁc
community; or Norgaard’s (2010) assertion that institutional and
ethical questions are most important. It is within such admissions
that researchers of ecosystem services are seeking to add the human
dimension to the existing ecological-economic framework. Perhaps
Brauman et al. (2007: 68) best summarise this agenda, declaring
that modern environmental problems “have accentuated the need
to move beyond simple recognition of human dependence on the
environment”.
Steffen (2009: 1301) argues “without improved knowledge of
the dynamics of social-ecological systems, it is almost impossible to
design appropriate management tools or even the adaptive intervention experiments needed to inform policy and management”.
Arguments such as these exhibit the desire to recognise the social
nature of management, but they also expose the assumption that
poor management is rooted in a poor understanding of the natural
environment; the implication is that the solution rests in further
integration between science and governance (Aronson et al., 2010;
Brauman et al., 2007; Liu et al., 2007, 2010, 2008; Zander et al.,
2010). In most cases, integration refers to the social sciences,
policy makers, or publics, but whether these references represent
a willingness to incorporate forms of knowledge that differ from
that common to the natural sciences is unclear. The answer,
perhaps, rests in the location of these comments toward the end of
publications (Fischer et al., 2007; Kremen, 2005; Liu et al., 2010;
Steffen, 2009). Brauman et al.’s (2007: 90) concluding sentences are
indicative, ending with the provocative yet unexplored declaration
that
“to effectively conserve and enhance ecosystem services, physical and social science must be expanded and integrated to
identify, prioritize, and target ecosystems of concern. This broad
area is fertile ground for transformative interdisciplinary work”.
Examples such as these, in which integration is alluded to but
unexplored, suggest that socio-ecological integration remains
desirable but difﬁcult or impractical. This represents the challenge
that arises with calls for ES to be used to shape management.
Beyond the assumption that scientiﬁc knowledge will strengthen
management, there is little explanation for why or how this integration might differ from the scientiﬁc and technically-led
management that, in many ways, helped to enable the overexploitation at the root of many socio-ecological problems (Milder
et al., 2010; Norgaard, 2010). Calls to incorporate stakeholder

95

knowledge (Butler and Koontz, 2005; Liu et al., 2008; Zander et al.,
2010) represent another example in which advocates of ES-based
governance promote methods that contravene its scientiﬁc basis.
To date, stakeholder knowledge has been used to contextualise
scientiﬁc analyses, providing a point of comparison between what
people think and how the ecosystem operates. There remains
hesitancy within much ES research toward the validity of stakeholder knowledge. For example, while Barkmann et al. (2008: 59)
accept that stakeholder knowledge can be included, they worry
that “lay respondents” may lack the insight needed to make
scientiﬁcally-useful statements. Brauman et al. (2007) offer
stronger concerns, suggesting that decisions founded on misconceptions might exacerbate the negative impacts they associate with
value-driven environmental management.
Overall, the integration of social and scientiﬁc knowledge
remains an unresolved challenge to ES-based governance.
Balvanera et al. (2006: 1146), for example, explain that, the problems ES researchers are attempting to address “have moved beyond
the science community to the global stakeholder and policy
community”. Exploring the difﬁculties of implementing such
collaborative research, Steffen (2009) warns that implementation
may be impossible. Given the assessment that application of ES has
been less successful than hoped for (Aronson et al., 2010; Liu et al.,
2010), but also accepting the potential value of management that
incorporates provisioning, regulating, supporting, and cultural
services, we turn to the example of IWRM. We argue that efforts to
implement ES should take heed of the criticisms levelled against
what, we will argue in the next section, is a nearly identical
concept.
3. The IWRM framework
Efforts to implement ES mirror longstanding debates over
Integrated Water Resource Management (IWRM). After illustrating
the similarities between IWRM and ES, we review the criticisms
that have helped to undermine the implementation of IWRM. For
the purposes of this discussion, these criticisms are divided into
three parts: knowledge, society, and governance.
3.1. The similarity between IWRM and ecosystem services
The Global Water Partnership’s (GWP) deﬁnition of IWRM is
widely accepted as dominant, describing
“a process which promotes the coordinated development and
management of water, land and related resources in order to
maximise the resultant economic and social welfare in an
equitable manner without compromising the sustainability of
vital ecosystems” (GWP, 2000: 22).
This deﬁnition exhibits clear similarities with ES. As opposed to
a strict emphasis on water, which might be presumed given its title,
entire ecosystems are key to IWRM. As Mitchell (2005) argues, it is
illogical to talk of integrating a single resource. Medema et al.
(2008) present a similar argument, interpreting IWRM as coordination across water and land resources, the involvement of stakeholders, the extension of consideration across spatial and temporal
scales, and the integration of multiple disciplinary perspectives.
Recent publications from the GWP conﬁrm the persistence of this
interpretation (GWP, 2010).
As with ES, the GWP deﬁnition of IWRM prioritises environmental health and its connections to individual, economic, and
societal wellbeing (Banuri, 2009; Falkenmark, 2004; McDonnell,
2008; Medema et al., 2008; Mitchell, 2005; Savenije and Van der
Zaag, 2008). Jonch-Clausen and Fugl (2001: 503) note that
economic efﬁciency, social equity, and environmental and
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ecological sustainability are the primary objectives. Four years
before the MA (2005), in language identical to the MA, they argue
that “the present use of the resource should be managed in a way
that sustains the vital life-support systems, thereby not compromising use by future generations of the same resource”, which
harkens to the 1992 Convention on Biological Diversity. Reviews of
IWRM underscore its role as a forerunner to ES. For example,
Savenije and Van der Zaag (2008: 292) state that IWRM must
include both natural and human dimensions of water while Banuri
(2009: 1) emphasises the trade-offs needed to maintain socioecological integrity. As with ES, IWRM is used to emphasise the
integration and balance of social and physical factors while,
somewhat hypocritically, also arguing that water is central to social,
economic, and environmental sustainability.
Like ES, IWRM is used to explore complex human-environment
relations and to stress that competing interests must be integrated
in order to implement successful policy. Medema et al. (2008: 31)
suggest that IWRM “is a continuous process of balancing and
making trade-offs between different goals and views in an
informed way”. Users of IWRM recognise increasing e or more
likely recognise increasing recognition of e complexity within
socio-ecological relationships. It is this complexity, characterised by
nonlinear relations and criticisms of reductionism, within which
IWRM is used to situate socio-environmental challenges. For
example, Jonch-Clausen and Fugl (2001: 501) argue that complex
relations are paramount for the resolution of water crises, there
being
“a need to ﬁnd appropriate ways to co-ordinate policy making,
planning and implementation in an integrated manner across
sectorial, institutional, professional and basin boundaries and to
take into account the even more complex co-ordination issues
over the management of international watercourse systems”.
Savenije and Van der Zaag (2008) provide a similar assessment,
noting that the scope and complexity of water issues has driven
management toward integrated approaches. This is similar to
a comment by Mitchell (2005), who explains that complex and
interconnected factors represent the rationale for IWRM.
The similarities between ES and IWRM are extensive. While
IWRM may have originated to focus attention on the water-society
interface and to respond to a perceived over-reliance on technical
and science-based management, more recent examples show
a balanced account of human-environment relations, which is the
basis of ES.
3.2. Criticisms of IWRM
The similarities between IWRM and ES suggest an opportunity
for the current wave of individuals pushing for the adoption of ESbased governance (see Norgaard, 2010) to consider criticisms that
have arisen as a result of efforts to implement IWRM. The criticisms
can be divided into those concerning knowledge, society, and
governance. This division reﬂects themes within the literature
concerning integration-holism-transdisciplinarity (knowledge),
accounting for participation-stakeholder-lay factors (society) in
order to implement-utilise-have impact on the management of
socio-environmental issues (governance).
3.2.1. Knowledge
The most common criticism of IWRM involves the lack of
a consistent deﬁnition. While the GWP (2000) has provided the de
facto account for roughly a decade, it is criticised as being vague.
IWRM is said to be ambiguous in its objectives, difﬁcult or impossible to verify, and idealistic in its agenda (Biswas, 2004b; Petit and
Baron, 2009). For example, Medema et al. (2008) argue that clarity

is needed in terms of the claims, coordination, and integration of
knowledge, rather than vague calls to cross boundaries or draw
together disparate disciplines.
Many criticisms of IWRM focus on the impediments to integrating the range of knowledge needed to manage controversial
environmental problems. For example, Savenije and Van der Zaag
(2008: 292) list: equity, poverty alleviation, gender relations at
multiple scales, harm reduction, food security, and health as just
some of the competing issues. McDonnell (2008: 133) adds the
“status of engineering structures, ecological needs of ﬂow, quality
at ecologically signiﬁcant parts of the area, and calendars of local
cultural events”. In response to the overwhelming range of
potential factors, the often cited White (1998: 26) concludes that
“the problems of accurate analysis of inter-sectorial linkages and of
achieving institutional reforms in the planning process, are formidable. It would be sanguine to expect early or easy solutions”.
Some criticisms of IWRM attack a perceived dominance of water
resource management by engineering and physical scientists
(McDonnell, 2008). Alternately, there are also those who criticise
IWRM for insufﬁcient adherence to scientiﬁc principles
(Gourbesville, 2008; Jeffrey and Gearey, 2006; Mazvimavi et al.,
2008; Petit and Baron, 2009). In response to arguments for
further scientiﬁc knowledge, McDonnell (2008: 141) counters,
arguing that
“the biggest controversy is away from the basics of data provision and lies with the positivist, empiricist and technocratic
approaches to analysis and information development. The
notion that a series of layers of spatial data, linked through
subsystem assessments and mathematical modelling and
combined using weighting and matrix-based procedures, can
give suitable knowledge of the complexities of environmental,
economic and socio-cultural and political interactions, has not
been substantiated through successful applications”.
McDonnell (2008) also puts forward an incisive argument
concerning the tendency to disregard knowledge that does not
meet positivist expectations, or for the ‘recycling’ of data collected
as part of tangentially related research. Compounding this challenge are wider criticisms of perception- and preference-based
research, including the possibility of researcher bias and the
assumption that lay individuals are capable of meaningful
commentary.
3.2.2. Society
IWRM is criticised for being unable to explain the dynamic role
of social inﬂuences on management, including factors such as
competition, conﬂict, bias, subversion, interests, and active opposition (Bellamy and Johnson, 2000; Braga and Lotufo, 2008; Chéné,
2009; Das Gupta et al., 2005; Merrey, 2008; Shrubsole, 1996).
Society, it is argued, is an active participant that produces, distorts,
and opposes knowledge and practice (Ako et al., 2010; Anderson
et al., 2008; Braga and Lotufo, 2008; Brown and Farrelly, 2009;
Mitchell, 2008; Petit and Baron, 2009; Pres, 2008; Rahaman and
Varis, 2009). The inability to integrate and make sense of society’s inﬂuence, then, is seen as a fundamental ﬂaw. This includes
aspects such as the role of unequal power relations, the informal
processes that contribute to knowledge, and the networks that
underlie management. For example, whereas past up- and downstream analyses focused on the physical environment through
measures of quantity and quality, there is growing acceptance for
the need to account for the social interactions occurring within the
same spatial context (Nhapi et al., 2005; Norman and Bakker, 2009;
Rahaman and Varis, 2009; Varis et al., 2008).
IWRM is criticised for its breadth, such that many individuals are
able to suit the concept to their interests. That IWRM can be

B.R. Cook, C.J. Spray / Journal of Environmental Management 109 (2012) 93e100

97

criticised both for too much and not enough adherence to scientiﬁc
principles speaks to this criticism. While a general deﬁnition may
enable complementary interests to congregate, this elasticity also
allows researchers and practitioners to hide inconsistencies
(Biswas, 2004a, 2008). Petit and Baron (2009: 53) argue that this
malleability allows, for example, social development advocates and
neoliberal free-marketers to claim the same perch, leading to
signiﬁcant confusion. They argue that

overlapping socio-ecological systems of water and environmental
management. Finally, using somewhat circular reasoning, lack of
success is used to argue that those responsible for management
have deemed IWRM of little utility, questioning its value outside
academic debates (Braga and Lotufo, 2008; Chéné, 2009; Medema
et al., 2008; Merrey, 2008; Mitchell, 2008).

“IWRM proposes a model whose objective is to reduce/eliminate the engagement of the State in water management, with
a consequent reinforcement of public-private partnerships and
the adoption of management principles based on efﬁciency and
equity, while highlighting the capacity of market instruments to
fulﬁl this objective”.

The criticisms of IWRM represent established versions of the
criticisms emerging in response to ES (Kosoy and Corbera, 2010; Liu
et al., 2010; Milder et al., 2010; Muradian et al., 2010; Norgaard,
2010; Pascual et al., 2010; Pattanayak et al., 2010). Whether
focused on the diversity of knowledge, on the inﬂuence of social
factors, or on the unpredictability of governance, efforts to overcome the implementations gap (for either ES or IWRM) must
address these criticisms. In such contexts, analyses that enable
people to learn from similar efforts are needed. We have identiﬁed
three themes that, we hope, will initiate further transfers of
knowledge between researchers and managers involved in debates
concerning these two similar concepts. We have structured this
discussion from the vantage of strengthening ES, but this is not to
presume the demise of IWRM or that the lessons cannot ﬂow in
both directions.

Alternatively, IWRM is commonly interpreted as a means of
resisting the neoliberalisation of water resources, with many
authors using IWRM to encourage social development through propoor initiatives that challenge reliance on free markets (Al Radif,
1999; Brown and Farrelly, 2009; Rahaman and Varis, 2009).
The failure to accommodate socio-cultural elements results in
a situation where such factors are presumed to be important but
cannot be included. Chéné (2009: 3), for example, citing the
Committee for Sustainable Development, argues that
“water issues are not only technical and institutional issues:
they have also intrinsic political content which has to be
explicitly considered in order to be able to solve effective difﬁculties linked to competition among stakeholders and
interests”.
Similarly, Merrey (2008: 905) concludes that “connections are
not only hydrological and ecological but also e indeed primarily e
political”. These arguments touch upon the difﬁculties that arise
when social and natural elements are considered in tandem.
3.2.3. Governance
In addition to the inability to account for the role of society,
there is a further group of criticisms that focus on the failure to
incorporate IWRM into governance (Chéné, 2009; Garcia, 2008;
Jonker, 2007; Petit and Baron, 2009; Saravanan et al., 2009;
Twomlow et al., 2008; Varis et al., 2008; White, 1998). Perhaps the
most important criticism is that IWRM ought by now to have had
measurable positive impact. Without evidence of success, it is
argued, IWRM is a hollow concept without merit (Biswas, 2004a).
While Mitchell (2005, 2008) and Shrubsole (1996) outline
a number of cases in which IWRM has contributed positively,
Mitchell accepts that it generates a large number of non-prioritised
recommendations which do not necessarily solve problems.
Instead, a growing number of authors accept that, despite signiﬁcant expenditures and widespread accolades, there is little tangible
evidence in favour of IWRM (Blanco, 2008; McDonnell, 2008;
Merrey, 2008; Saravanan et al., 2009; Savenije and Van der Zaag,
2008), describing a ‘consensus without practice’ (Chéné, 2009).
IWRM is also criticised for assuming that it can be easily
transferred from concept to governance (Al Radif, 1999; Brown and
Farrelly, 2009; McDonnell, 2008; Savenije and Van der Zaag, 2008).
For example, it is argued that developing nations lack the capacity
to enforce IWRM, leading to wasted resources in locations where
improvements to water management are most needed (Merrey,
2008). IWRM is also criticised for failing to overcome the silo
mentality within governments (Mitchell, 2005). This division leads
to the creation of boundaries, which in turn represent points of
conﬂict that IWRM has been unable to circumvent. Those using
IWRM, it is argued, are no more able than others to reconcile the

4. Discussion: drawing lessons from IWRM

4.1. Connecting environmental and human wellbeing
At ﬁrst glance, the most signiﬁcant difference between ES and
IWRM is the relative importance of environmental capital. While
this is an accurate assessment of early IWRM research, more recent
iterations have made clear the importance and inseparability of
social and ecological health. While ES can be thought to have
originated with emphasis on environmental wellbeing and IWRM
for social wellbeing, they both appear to have reached the same
point (i.e. negotiating trade-offs between human and environmental needs with the aim of fostering sustainability). At present,
the key difference is that IWRM has been used over a much longer
period and, as Thuo (2009) argues, when human and environmental interests have been in conﬂict, it has been the environment
that has been sacriﬁced. For ES-based governance, its shorter track
record means that aspirations for parity between environmental
and social wellbeing has yet to be tested, but it is difﬁcult to
imagine many political decisions favouring the environment when
people (i.e. voters) are in need. Another way of interpreting the
situation is to differentiate the two concepts along temporal lines,
with both aiming to improve sustainable development but with ES
taking a longer term into consideration.
Recent versions of both concepts address what Gleick (2000:
132) identiﬁes as one of the most important failings of twentieth
century water management:
“the failure to understand the connection between water and
ecological health, and the links between the health of natural
ecosystems and human wellbeing”.
In practice there remain residual trends within both ES and
IWRM research, with ES implicitly directed toward environmental
sustainability and IWRM toward exploitative human relations,
poverty alleviation, and a more equitable distribution of resources
(Jonker, 2007; McDonnell, 2008; Petit and Baron, 2009). Key to
both concepts is the need to consider the relationship between
overconsumption and sustainability. Global consumption is far
from sustainable, with consumption skewed toward afﬂuent
nations and people. In terms of applying either concept, the ability
to temporarily over-consume with the objective of establishing
a sustainable long-term human-environment relationship (albeit
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with lowered levels of natural capital) is missing. With a poor
appreciation for the structural factors driving overconsumption,
neither perspective connects the people who draw upon natural
capital with the capital needed to sustain ecosystems. In attributing
equal value to the environment, both ES and IWRM treat the
ecosystem as a stakeholder, confronting interpretations that divide
society from nature (Whatmore, 2002). In challenging this separation, the co-dependence of human and environmental wellbeing
is more evident. Unfortunately, describing that inter-dependence
has yet to translate into improved governance, though this is
a well-recognised research agenda (Liu et al., 2010; Norgaard, 2010;
Turner et al., 2010).
4.2. The need for clear deﬁnition(s) and agenda(s)
The MA has, to date, helped ES avoid the accusations of ambiguity that have undermined IWRM. This has prevented ES from
being appropriated by vested parties, accused of being a buzzword,
or faced the suggestion that it is used only to secure research
funding, but the move to implement ES-based governance is
prompting such concerns (Norgaard, 2010). There is growing frustration within the ES literature toward the inconsistent uses of
terms and concepts, most prominently with reference to subjects
(i.e. water) that can be interpreted simultaneously as a beneﬁt and
a service. For example, with reference to ecosystem functioning, Jax
(2010: 4) declares that “some philosophical problems hover in the
background of the implicit mixing of different meanings”. The MA
(2005) provides a relatively stable foundation for research but its
applicability to governance remains uncertain. The deﬁnition
emphasises a reconceptualisation of the natural world that extends
appreciation beyond tangible commodities toward nature’s means
of production. By avoiding objectives e like the use of IWRM to
change social relations e ES has avoided many of the criticisms
directed toward IWRM, but the move to reshape socio-ecological
problems opens such avenues.
Individuals involved in ES research might take heed from the
vagueness criticism. As efforts to implement ES proceed, interested
parties are working to extend the concept into social and governmental spheres. With the addition of multiple interests, ES is
becoming vulnerable to the ‘multiple disparate uses’ or ‘inconsistent deﬁnition’ criticisms that have undermined IWRM. To date, the
deﬁnitional inconsistencies of ES have been accepted by a relatively
supportive group of researchers, but the move to apply the concept
raises the stakes in terms of people’s lives and livelihoods. Inconsistencies in such contexts are unlikely to be accepted. It is
important to recognise the ramiﬁcations of efforts to insert the ES
concept into governance, as there is a risk that such objectives will
distract from the innovativeness of accounting for provisioning,
regulating, supporting, and cultural services. This criticism is
signiﬁcant. Following from criticisms of ‘high-jacking’, negative
assessments of IWRM appear to be growing more numerous and
more substantive. As Merrey (2008: 899) argues “not only has
IWRM outlived its usefulness as a guide to action, clinging to its
principles. may now be retarding progress toward achieving
poverty reduction goals”.
4.3. The complexity of socio-ecological challenges
As has been the case for IWRM, the most signiﬁcant challenge to
ES-based governance is integrating social and ethical factors
alongside the environmental sciences into environmental
management (Muradian et al., 2010; Norgaard, 2010; Pascual et al.,
2010). Efforts to apply ES to development, poverty alleviation, and
human wellbeing (Aronson et al., 2010; Le Maitre et al., 2007; MA,
2005; Milder et al., 2010; Pattanayak et al., 2010; Reynolds et al.,

2010; Smith and Clay, 2010) are based on the assumption that
understanding human-dependence will improve governance.
Unfortunately, descriptions of human dependence on the environment, however detailed, are unlikely to be a sufﬁcient basis for
the management of contested socio-ecological issues. The
assumption that valuation and quantiﬁcation can account for social
factors remains unproven. In reaction to this assumption, those
who prioritise the marginalised worry that commoditisation will
enable power-holding individuals to further entrench their
advantages (Castree, 2008; Kosoy and Corbera, 2010; Robertson,
2006). There is little to suggest that determining the value of
provisioning, regulating, sustaining, or cultural services will
accomplish anything other than create markets for what has been
common or disregarded. The assumption that market forces will
ensure environmental sustainability or social equity remains
theoretical.
The assumed relationship between ‘knowledge of socioecological context’ and ‘management’ evident within the ES
discourse is uni-dimensional. Much like the complex feedbacks
that produce environmental systems, the material interactions
between knowledge and place are dynamic and ongoing (Bakker
and Bridge, 2006). The question of how ES-based analyses can
remain valid while the socio-ecological system changes is presently
unknown and unexplored. There is an implicit assumption that
unsustainable management is the result of misunderstanding the
natural capital on which consumption is dependent. This neglects
the degree of understanding that people have, as well as the
structural forces that limit their options (Sillitoe and Marzano,
2009). Furthermore, society is often willing to make decisions
that contravene scientiﬁc assessments. Researchers of ES must ask
whether or how improved knowledge of human dependence on
the physical environment is likely to address the self-interest that
shapes environmental decision-making.
The possibility exists, given current population growth and
unequal power relations, that resources may be insufﬁcient to
ensure both sustainability and equitable distribution. With focus on
describing human dependence on the natural environment, the
debate surrounding ES is silent to the possibility that it will prove
that some individuals, regions, or nations will never enjoy
a sustainable standard of living. There exists, also, the possibility
that society may not care to make the sacriﬁces needed to ensure
sustainability for future generations. We know that individuals can
choose to trade environmental sustainability for immediate gains,
whether out of individual self-interest or because they have no
choice. The scientiﬁc method has been shown repeatedly to be
a poor basis for the management in such instances (Sarewitz, 2004;
Wynne, 1996).
5. Conclusions
IWRM is accused of being a sacred concept; ES appears to be on
a similar path. IWRM has withstood numerous attacks, suggesting
that despite its faults it retains value for those interested in water
and environmental management. However, there is a large and
growing body of literature critical of IWRM, with some arguing its
imminent demise. It is into this context that ES may come to the
fore. There is presently an opportunity to make use of the history of
IWRM by drawing on its criticisms to strengthen water and environmental research and management. There will be further criticisms and challenges, but if individuals promoting ES are able to
pre-empt those that are already evident, the concept might more
quickly address its weaknesses and build upon its strengths. With
efforts to implement ES well underway, consideration is needed for
how implementation might proceed, what beneﬁts this would
enable, and what compromises will be required.
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There are clear similarities between IWRM and ES, particularly
within discussions focused on their conceptual or theoretical
characters or merits. In terms of deﬁnitions and uses, there are
sufﬁcient examples to argue that IWRM and ES have reached very
similar junctures related to implementation. Historically, when
confronted with the realities of implementation, concepts are
amended or discarded and the cycle is repeated. The relative
freshness of ES coupled with the long history of criticisms directed
at IWRM provides an opportunity to engage with the challenges of
implementation. Given the long history of ‘implementation gaps’
the similar paths may serve to temper prognostications of a method
or toolbox able to ‘solve’ socio-ecological problems. Instead, it is
probable that the ‘implementation gap’ is not something to be ﬁlled, but rather something to be traversed; concepts like ES and
IWRM, then, appear to be tools to aid in that endeavour.
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