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a b s t r a c t

Understanding linkages between human well-being and ecological stewardship at the land-water nexus
is needed in order to develop effective, equitable, and resilient institutions to govern watershed
resources. In this paper, we argue that payments for ecosystem services (PES) plays a useful role for
achieving integrated and adaptive water resource management, but only if attention is drawn to:
(a) nested governance arrangements which reflect horizontal coordination across space according to the
economic characteristics of watershed goods and services as well as hierarchical legitimacy between
higher and lower levels of governance; (b) ‘payments’ that are socially negotiated rather than designed
according to oversimplified efficiency claims for watershed services and (c) ‘payments’ that are well
placed to overcome the individual, social and physical constraints associated with watershed goods and
services so that capabilities or the freedom to do and be can be enhanced. This paper illustrates the
impossibility of effectuating sheer market-based trades for regulating, cultural and supporting ecosys-
tem services due to their inherent non-rival characteristics. Furthermore, a heuristic approach to
characterising watershed goods and services clearly demarcates the extent to which PES can serve as an
implementation tool for integrated and adaptive water resources management.

& 2014 Elsevier B.V. All rights reserved.

1. Introduction

The Food and Agricultural Organization of the United Nations
identified specific policy and institutional support recommenda-
tions for visioning a ‘new generation of watershed management
programmes’ (FAO, 2008). These recommendations emphasize the
role of innovative financing, increased social deliberation of policy
choices, and highlight socio-economic development within
watershed management frameworks. Furthermore, they also recog-
nise the role of incentive-based approaches such as ‘payments for
ecosystem services’ (PES) as playing an integral role in overcoming
shortcomings of the integrated water resource management frame-
work (IWRM). The latter has been criticised for its lack of specificity
as a set of generic strategies to suit different contexts without
identifying means for coordinating watershed actions and enabling
appropriate institutions and policies (Biswas, 2004). Incentive-
based approaches for enhancing water management efforts have

been heralded as a mechanism for promoting ecosystem function-
ing while also positively impacting well-being of communities in a
given watershed. These recommendations resonate with practi-
tioners who are promoting an integrated and adaptive approach to
water resource management (IAWRM) which take better account of
bundles of watershed goods and services and the multiple use and
management of these goods and services (Berkes et al., 1998; Folke
et al., 2005; Huitema et al., 2009; Pahl-Wostl et al., 2007; Yashiro et
al., 2013). This human-centred approach to watershed governance
recognises the essential goods and services that watersheds provide
to people, such as consumable water for drinking and irrigation,
flood protection, ecological resilience, and cultural and/or spiritual
values (Postel and Thompson, 2005).

While the conceptualisation of PES was initially predicated as
an efficient market-like arrangement (Engel et al., 2008; Wunder,
2007), criticism has focused on the perils of commodifying
ecosystem services. These have included the substantial narrowing
down of ecosystem complexity to individual and distinguishable
‘services’ and single value systems which do not recognise
ecological, social, or spiritual values as separate from an income
dimension (For a review of arguments on the fictitious efficiency
of commodifying ecological services as markets see Corbera et al.,
2007; Kosoy and Corbera, 2010; McAfee, 2012; Norgaard, 2010).
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Given that watershed resources are needed for human survival
and that watershed governance is dependent on social institutions
and evolving knowledge systems, we follow Muradian et al.
(2010:1205) definition of PES “a transfer of resources between
social actors, which aims to align individual and/or collective land
use decisions with the social interest in the management of
natural resources.” Thus, PES is essentially a socially construed
arrangement that in contrast to a Coasian-based arrangement
cannot assume perfect information or negligible transaction costs
(Tacconi, 2012).

According to this socially-attuned definition of PES, environmental
effectiveness of incentives for managing watersheds should be seen as
a continuous effort resulting from fine-tuning land-use behaviour that
reflects both emerging scientific knowledge and social perceptions of
enhancements in service quantity or quality. PES can be envisioned as
a form of social contract of best practice for watershed management
that results in flexible socially agreed upon terms for mutual benefit,
monitored over time and based on agreed upon management and
well-being enhancing activities (Tacconi, 2012). Under this view, PES
can have the potential to furnish service providers with whatever
‘payment’ is socially determined as suitable for overcoming barriers or
deprivations to enhance well-being even if such investments are not
necessarily economically efficient. Such a shift in perspective reflects an
adaptive negotiation process as opposed to equating exchange values
with predictable improvements in service delivery. Furthermore, such
incentives would harness both social perceptions and emerging
ecological knowledge on the influence of land-use practices to the
delivery of particular ecosystem services. This paper aims at identify-
ing the role of PES as a social tool for advancing the IAWRM vision by
proposing a governance framework that pays closer attention to the
multi-dimensional characteristics of water resources.

Significant ontological complexity in relation to the scale at
which natural resource problems are observed combined with
epistemological complexity in terms of dynamic and diverse forms
of scientific and traditional knowledge necessitates careful delib-
eration in order to legitimise socio-ecological decision-making
(Functowicz and Ravetz, 1994). This socialisation process within a
PES scheme cannot be understated, as economic incentives are
unlikely to change personal attitudes unless social norms are
already in place to lubricate cooperation and negotiation for
resource stewardship (Pretty, 2003). As Vatn (2010) argues, the
application of PES will be effective and sustainable to the extent to
which PES strengthens the will to solve environmental problems
by acting cooperatively, rather than retaining the focus on indivi-
dual utility as the primary motivation for cooperation.

The participatory approach taken towards watershed manage-
ment has recognised that socioeconomic implications of well-
being are at least as complex as managing the biophysical
environment, largely as a result of interdependencies and arbitrary
separation of the human and the biophysical system (Postel and
Thompson, 2005). This assertion is based on the understanding
that individuals and communities are more likely to manage
ecosystems sustainably when the values, and not only prices, for
ecosystem services are acknowledged and understood. A well-
being perspective is therefore important in any natural resource
management framework to understand how stewardship of land
or water resources can overcome deprivations that households
and communities experience on a daily basis (Alkire and Santos,
2010). Such a perspective provides a basis for understanding the
multi-dimensional aspects of poverty and the impact external
interventions such as policy tools can have for improving liveli-
hoods. This perspective can be viewed in terms of specific assets or
functionings that communities and individuals require in order to
enhance their capabilities or ability to do and be in ways that affect
well-being (Nussbaum, 2003). While poverty alleviation was not
originally envisioned as the principle aim of a PES scheme, the

impact that incentives can foster through collective deliberation
for well-being improvements should not be dismissed.

Despite increasing critical analysis of PES theory, few studies
have sought to examine how and where its application is best fit for
purpose in maintaining or improving ecosystem service delivery.
With the exception of recent studies linking incentive-based nego-
tiation with common pool resource management, few studies have
identified the institutional mismatches associated with applying PES
as a market-based or state-driven intervention (Escobar et al., 2013;
Fisher, 2013; Fisher et al., 2010). A nuanced understanding of
economic, spatial, and well-being characteristics associated with
ecosystem services is required to most appropriately respond to the
political objective of integrated and adaptive resource management.

This paper aims at broadening the theoretical corpus of PES in
the light of implementing IAWRM. It responds to a number of
questions raised in actualising this vision. Specifically:

1. How do the economic characteristics (e.g. rivalry and exclud-
ability) of ecosystem services inform the set of institutions
required for effective and long-term natural resource
management?

2. In what ways is human well-being dependent on the resiliency
of ecosystem services, particularly for achieving social equality
in terms of human capabilities?

3. Under what institutional parameters can PES policy promote
flourishing socio-ecological watershed systems?

In addressing these questions, we expand upon a nested institu-
tional framework for socio-ecological governance and situate the
parameters under which a variety of policy tools, including PES, are
best employed within this framework. The scholarship on this
framework is embryonic with only a few authors emphasizing the
physical qualities of ecosystem services and how these align with
appropriate governance from the local to global scale (Brondizio
et al., 2009; Lebel and Daniel, 2009; Vatn, 2010; Galaz et al., 2012;
Yashiro et al., 2013, Duraiappah et al., 2014). Accordingly, this paper
contributes substantially to the theoretical articulation of this
framework. Nested institutions re-conceive governance across geo-
graphical space according to the economic characteristics of rivalry
and excludability of ecosystem goods and services. Moreover,
emphasis is placed on the hierarchical imperative of governing
natural resources by aligning property rights regimes with the
characteristics of ecosystem services. By doing so, the framework
advocates the enhancement of both individual and social well-being
attributed from the effective management of ecosystem services.

The following section introduces this framework of nested institu-
tions and the economic characteristics of watershed goods and
services that critically limit the extent to which PES can be applied
as a policy instrument for delivering specific services. The third section
describes how human well-being depends on the maintenance of
ecosystem services with particular emphasis on the improvement of
human capabilities to ‘do and be’ what is of value. The fourth section
examines how the implementation of PES within a nested institutional
framework can integrate individual capabilities with the collective
capacity to successfully adapt to uncertainty and complexity in a
watershed context. The fifth section expounds on the continuously
evolving nature of a nested institutional framework in actualising
IAWRM as well as the opportunities and challenges of PES arrange-
ments within this context. The sixth section concludes.

2. Nested governance arrangements for water resources

The governance of watershed goods and services involves
management of the commons- which are essentially shared sets
of interests and values towards natural resources by groups of
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individuals or communities residing in a given watershed basin
where these goods and services derive from (Ostrom, 2005).
A heuristic approach for classifying watershed goods and services
can be conceived according to their characteristics of excludability
and rivalry (Farley and Costanza, 2010). Excludability refers to the
set of institutions required to divide and manage groups or
individuals in relation to their capacity to provide or prevent
others from utilising a good or service (Kemkes et al., 2010). For
example, the amount of fish collected from a river can be claimed
and later consumed by a particular individual thereby excluding
the right of others from accessing any fish caught. The exclusion of
actors benefitting from the natural filtration of wastewater on the
other hand is difficult since the provision of this service is unlikely
to align with the discrete actions of individuals according to their
property rights. Instead, the service may depend on a contiguous
area of wetland, spatial and temporal nonlinearities and thresh-
olds as well as uncertainty at the frontier of the evolving
socio-ecological system. The ease with which ecosystem service
provision becomes excludable depends on geographic scale to
which benefits accrue, the number or actors impacting and
utilising natural resources as well as the degree that targeted
land-use activity can be directly attributed to clearly identifiable
patterns of ecological degradation (Escobar et al., 2013). For
example, point sources of industrial effluent or direct release of
human waste into a water body by clearly identifiable land-users
can be directly attributed to reductions in water quality. These
features of excludability in the provision of ecological services
align with literature on collective resource management, particu-
larly where boundaries are clearly defined and where congruence
exists between local conditions and provision rules (Ostrom,
1990). However, as the number of land-users impacting water
quality increases, determining ecological additionality of marginal
land-use changes corresponding to property rights will become
increasingly difficult and costly to predict.

A rival good suggests that the consumption of a particular good
or service reduces the quantity or quality available to others either
spatially or temporally. (Brown et al., 2007). A non-rival good,
however does not diminish even with infinite consumption by
multiple individuals, such as the cultural or aesthetic values
attached to watersheds (Farley, 2010). As such, the incidence of
free-riders to the provision of non-rival goods and services is an
inherent characteristic, but can vary according to how congestible
the service is. Where the number of beneficiaries of an otherwise
non-rival good or service is high enough, the service will exhibit
rival properties. For example, aesthetic services offered by high
landscape quality are non-rival but could become rival if the high
number of beneficiaries reduces the quality of aesthetic value the
landscape provides. A number of conditions promote co-operative
collective management precisely in emphasizing the non-rival
characteristic of benefits deriving from natural resource manage-
ment and include: the existence of shared understandings on the
importance of particular watershed services (e.g. water quality or
flood protection), political and social homogeneity, the degree of
dependence of these services by beneficiaries, and the existence of
locally devised management rules and sanction mechanisms
(Corbera et al., 2007; Agrawal, 2001; Ostrom, 1990). Accordingly,
management of watershed goods and services should pay close
attention to the gradations of rivalry, as this inherent feature will
imply the requisite institutional structures necessary to govern
these resources. The sum of watershed services each reflecting a
unique combination of excludability and rivalry characteristics
requires classifications of these goods and services along the lines
of: (a) private, (b) public, (c) toll or club, and (d) open access.
Hence, institutional arrangements should reflect the physicality of
watershed services and adapt to these four classifications
accordingly.

As Ostrom (1990) specified, institutions define boundaries or
constraints on behaviour, are sustained by dynamic and adaptive
consensus, and are manifested as societal norms or more formal
rules. We argue it is the conceptualisation of nested institutions
which frames the role that PES might play in implementing
IAWRM in managing the watershed commons. A nested institu-
tional approach calls for a complete reformation of human
governance systems to reflect contextual forms of knowledge,
deliberative participation and a shared understanding of human
needs and ecological limitations associated with the biosphere.
It is argued that varying property rights arrangements for bundled
sets of ecosystem goods and services requires legitimisation from
higher levels of government and that a nested institutional
approach facilitates the management of a bundle of ecosystem
services through horizontal coordination across geographical
space and vertical legitimacy from higher to lower levels of
governance (Yashiro et al., 2013). This approach shares many of
the characteristics of polycentric governance with the latter being
characterised by multiple decision centres at different scales
arising spontaneously as a product of competition between differ-
ent ideas or ways of life, but with a shared understanding that is
culturally or institutionally enforced providing a built-in mechan-
ism for self-correction (Aligica and Tarko, 2012). The key distin-
guishing feature however is the recognition that multiple decision
centres have unequal power relations between each other. Indeed,
unequal power relations exist even within the various domains of
polycentric scholarship, such as law, policy, and economic rela-
tionships. As argued by Aligica and Tarko (2012: 245), a poly-
centric order would not allow for a single domain of social order or
single decision structure to monopolise the “legitimate exercise of
coercive capabilities”. Instead, an ‘invisible hand’ exists between
multiple domains and decision structures with the autonomy to
establish and enforce active exercise of preferences and opinions
for relationships between people. However, the use of “invisible
hand” in this context is not only a misrepresentation of market
dynamics that structure society but also leaves too many questions
answered since it assumes that power asymmetries do not need to
be explicitly acknowledged within and between multiple decision
centres. For example, a polycentric dynamic seeks to self-correct
mal-distributions of authority in domains or decision centres that
would otherwise be characteristic of monocentric systems. How-
ever, abiding by an “invisible hand” narrative has led to an increase
in the vested power of neoliberal overtures of land privatisation
and commodification of nature and its services (Castree, 2008).
Power imbalances may also exist between other domains of
polycentric scholarship; however, this is beyond the scope of this
paper. In contrast, nested institutions, when applied to the realm
of water resource management, recognises the inherent power
imbalance between the economic and governance domains of
natural resource management yet aids in bridging the economic
characteristic of watershed goods and services with property
rights governance regimes that was otherwise left out of the
Polanyi–Ostrom research on polycentricism and common
resources. Moreover, a nested institutional approach links the
concept of subsidiarity with polycentricism by assigning natural
resources to the appropriate level of governance to be managed
most effectively according to their economic characteristics with
the deliberative spaces, evolution of shared or common under-
standings and spontaneous emergence or exit of plural interest
groups or decision centres. The inherent feature of nested institu-
tions for natural resources distinguishing it from polycentricism is
the hierarchical linkage between resource characteristics and
governance regimes. Such hierarchy is premised on the normative
objective of ensuring a socially acceptable standard of well-being
while maintaining a socially determined rate of natural resource
degradation that keeps society from overshooting biophysical
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limits. The inherent feature which distinguishes nested institu-
tions from subsidiarity is the ongoing reformulation or adaptive
revision of the common goals that underpin the rules of the game
(i.e. the structure of the social order). The cohesion of a nested
institutional design rests on the existence of social capital that
builds trusting relationships within and across institutional levels
through adaptive and iterative cycles which re-evaluate and
articulate mutual understanding over time. Indeed, several studies
have argued that a critical requirement for designing social-
ecological governance arrangements depends on a set of shared
value systems to ensure resilience to external shocks (Berkes et al.,
1998; Brondizio et al., 2009; Yashiro et al., 2013). Furthering the
literature on shared value systems, a nested institutional approach
also resonates with the argument provided by Norgaard (2010)
that a broad set of institutions that support sustainability and the
concept of ecosystem services are first needed if economic market
failures are to be re-adjusted effectively and equitably. Fig. 1
provides an illustration and explanation of the nested institutional
approach for the hierarchical governance of ecosystem goods and
services while linking the framework with the recognition of
hierarchy between ecosystems, social systems and the market
(Gowdy and O’Hara, 1997).

Attention to economic characteristics of watershed goods and
services and legitimization of nested governance levels can aid in
better situating PES as a policy tool for satisfying socio-ecological
benefits over time. Since watershed services such as water quality
provide both local collective and global benefits but are directly
influenced by the land-use actions of individuals, the use of water
and land resources by individuals would ideally be suited to
community norms and regulations of behaviour (where benefits
from resource management accrue at the collective level). These
local collective norms are themselves situated within regional
norms and regulations (where benefits from resource manage-
ment accrue at the regional or global level). Since PES calls for
specific behaviour to be adopted by individual upstream service
providers, its implementation is best suited to the collective level
of governance with higher level governance legitimizing the
management of regulating, cultural, and provisioning good and

services to the collective level. In order to effectuate these norms
and rules of behaviour, governance is best seen in a hierarchical
manner in terms of responsibilities of specific spheres of social
organization to manage particular sets of watershed goods and
services. However, unlike traditional top-down governance, com-
munication between public and collective spheres would be based
on a shared understanding that the articulation and crafting of
policy solutions to meet collective users’ needs would be bounded
by the impact these demands have on regional or global
watershed goods and services and the well-being these provide
to beneficiaries on broader scales. Similarly, the design of policy
solutions to meet individual needs from watershed goods and
services would be bounded by the endowment of collective users’
needs as distributed by the public sphere in ensuring the delivery
of services which provide regional or global benefits.

In furthering this institutional design, we propose a conceptual
framework that best identifies the place for PES in managing
watershed services as well as the institutional level for which PES
should be applied in order to effectuate integrated and adaptive
water resource management. By identifying a nested institutional
approach, we are suggesting that there does not exist a ‘one size
fits all’ mentality for managing watershed services. Therefore,
embracing a definition of PES characterised as sheer markets for
rival and excludable services strangles the effective delivery of
ecosystem goods and services characterised by varying degrees of
rivalry and excludability that do not align with sheer markets The
specific configuration of rivalry and excludability of a particular
good or service influences the institutional arrangement and
consequently the regulatory style adopted for service procurement
and well-being enhancement. The framework (Fig. 2) is separated
into four classifications discussed further in Section 4. These
classifications direct attention towards micro (individual and
community considerations and property rights) and macro
(multi-scale socio-economic and biophysical boundaries) consid-
erations and uncertainties by offering a participatory evaluative
space for identifying perceived capabilities stemming from water
resources for both upstream and downstream actors. The follow-
ing section will examine these classifications of goods and services

Market Economy

Human Society

Planet Earth

S

C

C

PES

Fig. 1. Nested Institutions for the management of watershed goods and services. An illustration of nested institutions for the management of watershed services (right),
adapted from the vision of sustainability hierarchies as proposed by Gowdy and O’Hara (1997) (left). Nested institutions distinguish the State (S) which regulates public
ecosystem goods and services such as global carbon sequestration and devolves governance of other watershed services such as regulating or cultural services to collective
associations or communities (C) which in turn govern ecosystem provisioning goods amongst individuals while establishing norms of practice for trade amongst individuals
(smallest ovals) for these goods. PES incentives can operate as a negotiation between regulating ecosystem services as a form of trade between communities (arrow linking
collective associations). The double-headed arrows represent hierarchical direction of governance based on watershed service characteristics, through deliberative
negotiations between geographic scales. The shapes and sizes of the illustrations used are depicted for conveying understanding and do not necessarily represent ideal
governance boundaries.
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more closely by expounding on the concept of capabilities in
strengthening the human dimension of watershed management.

3. Multi-dimensional well-being within watershed
management: The capabilities approach

It has been recognised that any measure of poverty is both a
value judgement and reflects multiple dimensions of experiences
(Sen, 1980). The state of poverty extends beyond income effects to
include specific functionings allowing individuals greater choice
and direction over their own lives (Soussan and Lincklaen-Arriens,
2004; Sen, 2010). These functionings, envisioned as entitlements
to improve the state of livelihood opportunities, can aid in more
holistic development. They include positive changes in the flows of
natural, social, human, physical, and financial dimensions (Reddy
et al., 2004). Accordingly, poverty is an experience that can be
present in multiple dimensions at any location and at multiple
points of time in the lifetime of an individual, household, or
community.

As Duraiappah (2011) pointed out, more research is needed to
understand how and why natural capital improves these multiple
dimensions of well-being. Given that those most deprived in the
dimensions of well-being mentioned are the least likely to possess
sufficient bargaining power to argue for specific benefits distribu-
tion arrangements, it is not difficult to imagine how a PES scheme

can reinforce existing inequities amongst stakeholders (Pascual
et al., 2010). Several studies have assessed the role of PES in
improving well-being but have focused narrowly on household
income effects associated with the economic incentive (Gauvin et
al., 2010; Jack et al., 2008; Uchida et al., 2007). Hope et al. (2005)
revealed that government-led payments for forest-related ecosys-
tem services in Costa Rica hardly influenced well-being, in part
because payments were not geared towards the livelihood con-
straints related to market access, credit, and transport infrastruc-
ture that were considered more important than partial
compensation payments. A common concern that follows
efficiency-oriented PES, as observed in the case of Costa Rica’s
national scheme, is the targeting of larger land parcels of wealthier
and more socially vocal service providers at the expense of
smallholders and the landless (Grieg-Gran et al., 2005; Kosoy et
al., 2007). Few studies have considered social deliberation and
institutional pluralism for designing PES schemes beyond effi-
ciency objectives. A study by Vignola et al. (2012) employed a
value-based procedure for negotiation to deliver ecosystem ser-
vices based on decision-analysis. The application of this approach
was based entirely on end objectives of stakeholders and the
appropriate institutional means to achieve these ends. We further
this approach in calling for payments to reflect deprivations in
capability sets for stakeholders.

The concept of capabilities re-directs improvements to well-
being stemming from what people can actually do, be or have a

PUBLIC PROPERTY

PRIVATE PROPERTY

COMMON PROPERTY

Excludability EASIER (Individual property rights)HARDER (Impossibility of property rights)

Geographic Scale

GLOBAL (less tangible) LOCAL (more tangible) 

LOW

HIGH

Rivalry

Common-Pool Good:
Flexible water resource 

permitting by Nation States is 
needed

e.g. ocean fisheries: cap and 
trade of permits

Private Good: 
Market-driven transactions 

between individuals
e.g. timber, water: water rights 

trading 

Public Good:
Ecosystem benefits for regional 
to global scales; requires strict 

regulation 
e.g. supporting services deriving 

from biodiversity; best-
management practices

Perspective 
of well-being

INDIVIDUAL

COLLECTIVE

Toll or Club Good (role of 
socially-negotiated PES):

Regional ecosystem benefits
attributable to land-use 
behaviour; with variable 
responses to restrict free-riders
depending on congestibility 
e.g. water purification; aesthetic 
beauty 

OPEN-ACCESS

Fig. 2. A heuristic framework for watershed goods and services (adapted from Yashiro et al., 2013). The thickness of boxes surrounding each characterization of watershed
service reflects increasingly larger scales of institutions needed for effective governance, with private goods being the most nested among toll or club goods, public goods,
and common-pool goods respectively. Open Access/Common pool watershed services cater to individual perspectives of well-being due to their highly rival nature, but affect
interests at the global scale. Public goods have collective benefits that accrue to global, regional, and individual interests. Toll or club goods have collective benefits that
accrue largely to regions and individuals. Private goods have primarily individual benefits and accrue to individuals. Socially-negotiated PES transactions can be crafted for
common goods watershed services such as water purification in which individual or community property rights agreements exist, but which possess inherent non-rival
properties. Examples of ecosystem services and policy approaches are provided in each box.
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choice over, as opposed to distributing abstractions in new ways,
such as monetary wealth, that indirectly influence abilities to do
and be (Robeyns, 2006). It also shifts the utility-based goal of
development studies to one built on equity, while fully embracing
a normative and socially-derived account of what development
means (Nussbaum, 2003). The ability to do and be is not only a
process of solitary agency but is affected by wider institutional
arrangements and societal relations with others and may indeed
necessitate the consideration of communal welfare even solely
from the perspective of narrow self-interested utility. The empha-
sis on capabilities focuses on human life and a recognition that
each individual should have the same opportunity to be or do
whatever they desire. Whether they harness such opportunities
for their own well-being is secondary to providing the choice in
the first instance. In essence, enabling the conditions in which
people can make choices over their life (for better or worse) can
foment the achievement of further dimensions of well-being. As
Nussbaum (2003) pointed out, determining well-being as one
measure of resource or utility cannot expect to cover the bases of
all components of well-being since individuals have differing
abilities to convert such resources into functionings for well-
being. In this regard, we consider Sen’s (1980) example of a
physically handicapped individual who may be monetarily
wealthy but still have difficulty being accepted by others or
possessing certain skill sets excluded to her including aspects of
life that are important for physical or mental well-being.

From a broad anthropocentric perspective, both the ecosystem
service concept and the capabilities approach are fundamentally
associated with benefits for human well-being. Thus, there exists a
conceptually attractive relationship between the two concepts.
Polishchuk and Rauschmayer (2012) developed a framework for
linking ecosystem services with the capabilities approach in order
to better understand the link between basic human needs and the
sustainable management of resources to ensure these needs are
met equitably. In this framework, the authors recognise that the
achievement of enhanced capability sets from ecosystem services
depends on: (a) the physical configuration of the biotic and abiotic
landscape in a particular location; (b) the social rules and norms
that influence how and the extent to which human societies can
modify and manage that landscape to provide a bundle of
ecosystem services or trade-off certain services for others, and
(c) individual capacity in terms of knowledge, motivation or ability
to utilize the ecological resources people have in order to enhance
functionings from them (Polishchuk and Rauschmayer, 2012). For
example, the capability of having high productive yields over time
from farmland is not only a function of the physical configuration
of ecological structure within a watershed basin that provide the
bundle of services that ensure sustainable yields (such as nutrient
cycling and erosion prevention), but also on the conversion factors
of individual knowledge and social pressures, norms or institu-
tions to manage these physical barriers to most effectively deliver
the benefits associated with watershed services. Thus, there is
both an environmental (inherent) and human (dynamic) dimen-
sion to converting ecosystem services into the benefits that
improve capabilities. These inherent and dynamic dimensions
closely resemble the inherent rival and dynamic excludability
characteristics of ecosystem goods and services as mentioned
earlier. Thus, capability sets deriving from ecosystem services are
intrinsically bounded by the rival nature of the particular service
and the associated institutional structures that govern such
resources. Indeed, it is the human management capacity to ensure
physical or environmental conditions either improve or are main-
tained over time in order to effectuate a closer linkage between
the service and the benefits for human well-being. This manage-
ment capacity depends on the ease of excludability of the service
(s) to reflect land-use behaviour according to context-specific

property rights. In a given context, deliberative and unrestrained
stakeholder participation is critical to capture diverse perceptions
of ecosystem service “benefits”, perspectives of what is considered
as “well-being” and the opportunities and constraints that indivi-
duals have in achieving these considerations of value in their lives
(Polishchuk and Rauschmayer, 2012; Martínez-Alier et al., 1998).

The relevance of this interpretation of capabilities for PES lies in
the role of negotiated exchange through mutual agreement, which
may only arise successfully when such exchange is not constructed
with the aims of living up to externally-imposed ‘goals’ or
conceptualisations of success (Vignola et al., 2012). This objective
is in stark contrast to the established perspective of PES fixated on
efficiency-oriented payments as the only ‘means’ by which socially
optimal ‘ends’ can be met. Indeed, behavioural economics studies
have illustrated that benefits deriving from public goods and
services may result from highly contextual configurations of
ethics, cultural traditions or norms of behaviour regarding societal
relations to nature (Bowles, 2008; Cardenas et al., 2000; Fehr and
Falk, 2002). Rather than continuing to simplify socio-ecological
relationships as a zero-sum game between natural and human
systems, a capabilities-focused approach to PES would permit
negotiation according to more diverse and culturally specific ways
of human interaction. It will enable both technical and socially
valid conceptualizations of land-use activity and ecological rela-
tions as well as providing the evaluative space for fair and
legitimate outcomes. In this manner, PES could be a conduit in
defining watershed development as being welfare-enhancing for
both upstream and downstream entities. Thus, in designing a well-
being focused scheme for achieving capabilities improvements, it
would be necessary to start by understanding the social context,
traditional knowledge, current livelihoods, distributional issues,
and the needs and values of ecosystem service beneficiaries and
providers. This information would serve as a prelude for elucidat-
ing key design aspects of an incentive scheme, such as the nature
of support and terms of a given contract, distributive equity of
arrangements, length of contracts, and the potential role of local
organizations and other external intermediaries (Vignola et al.,
2012).

4. Situating PES interventions within nested governance
arrangements

Now that the capabilities approach has been illuminated, we
can turn attention to how such an approach can be applied within
PES; the applicability of incentive-based negotiations from a
nested institutional perspective; and the extent that well-being
improvement can be achieved in applying this framework for
watershed management. Starting from the identification of com-
mon pool watershed goods and services that are both rival (and
highly congestible) and costly to exclude (upper left corner of
Fig. 2), it becomes clear that such resources are most vulnerable to
exploitation unless strong regulation and management regimes
are defined to ensure their protection. This is due to the limited
physical stock of the service (e.g. number of commercial fish in the
sea) combined with the geographical space of the resource flow,
making it hard if not impossible to exclude. Other services such as
the sequestration capacity of the atmosphere and oceans can also
be conceived as common pool since they are difficult or impossible
to exclude and are becoming rapidly congestible (increasingly
rival). This results from a mismatch between the rate of industrial
activity and the sequestration or absorptive potential of the oceans
and atmosphere. In addition to strong regulation or moratoria on
exploitation decided upon at a global scale, tradeable permits
distributed to polluters or fishing industries and tied to strict
regulatory caps for exploitation can offer a flexible and conciliatory
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policy solution for governing common-pool goods. However, PES,
either conceptualised as a market-based trade or as a deliberative
social negotiation will be difficult to implement given the scale
and the number of beneficiaries and thus potential free-riders.

Moving to more excludable goods and services that are also
highly rival in nature (upper right corner of Fig. 2), provisioning
ecosystem services such as consumable water, timber, or fodder
can be best allocated in a Coasian social agreement in which trades
are made among individuals who vary in their endowment and
demands for these resources. As Muradian et al. (2010) high-
lighted, very few real world situations match such efficient
arrangements for regulating ecosystem services. This is due to
asymmetries of information in terms of how much service
providers actually should receive to match their foregone losses;
how such services can be commodified into measurable quantities
to monitor compliance of the agreement, and how much the
service is worth to beneficiaries in relation to the compensation
they offer to service providers. Norgaard (2010) added that while
efficient allocations might arise, these may not necessarily be
equitable given the distribution of ecological services and the
wealth and bargaining power possessed by potential service
providers. Thus, given that many watershed services are indivi-
sible or not readily commodified under a utilitarian notion of
value, these private-style arrangements are not suitable for the
majority of watershed goods and services with the exception of
water-use trades and other extractable goods and services (timber,
fuel, fibre, medicine).

However, even these markets in provisioning ecosystem ser-
vices will need to be governed by collective institutions that take
into account the other ecosystem services (e.g. regulating, sup-
porting and cultural) that derive from provisioning services which
are both costly to exclude and are non-rival in nature. Such a
consideration of markets will transcend purely individual benefits
of ecological structure to consider their benefits at broader scales.
In doing so, both individual and collective well-being stemming
from these resources can be assessed (Yashiro et al., 2013). Those
goods that are non-rival but excludable (lower right corner of
Fig. 2) include toll or club goods and services such as water
purification, flood protection and cultural and aesthetic services
from watersheds and are clearly attributable to actions of parti-
cular individuals through identifiable land-use practices. Within
this typology of toll or club goods and services, we can conceive of
two streams of non rivalry: (a) congestible non-rival and (b) purely
non-rival. Management strategies for both of these streams
require addressing the actions of free-riding beneficiaries, but
through separate means. It will be difficult to collectively mobilize
free-riding beneficiaries to ensure that the quality of non-rival but
congestible goods and services are maintained over time. The
challenge for managing rival and congestible goods relates to
disproportionate benefits from a high number of users jostling for
‘space’, making collective action a costly and potentially inequi-
table process, particularly for those individuals who are less well
represented. Thus, efforts to ‘de-congest’ the service(s) to once
again exhibit non-rival characteristics of mutual benefit, may
necessitate the introduction of specialised incentives. For example,
this may involve the establishment of entry fees to areas of high
landscape quality in order to maintain the level of aesthetic quality
a scenic area provides. On the other hand, purely non-rival goods
and services (not affected by congestibility) provide equal benefits
to users regardless of how many beneficiaries there are or how
much or how little value is being drawn from them.3 As such, their

appropriate governance should most accurately reflect established
local norms for maintaining or maximising the collective or
mutual benefits that these services provide, especially where their
delivery can most easily be traced to the actions of specific
individuals (higher excludability). The key point here is the
inherent non-rival features of these services which precludes the
possibility of market-based trades, since restricting free-riders
would become prohibitively costly or even impossible. Accord-
ingly, it is in this unique arena that deliberatively negotiated-PES
schemes that seek to enhance capability sets can take place.

Such arrangements may have slipped under the PES radar
either because they are not efficient transactions or were designed
according to local norms of land-use stewardship rather than
conditional improvements in the delivery of watershed services.
The Dhulikhel Drinking Water Supply Scheme in Nepal provides a
useful example of an incentive-based negotiation for water quality
management that emerged endogenously among stakeholders
involved in a broader government agenda which aimed to improve
water transport infrastructure to ameliorate water scarcity in the
region (ICIMOD, 2010). In 2001, Bhumidada Village Development
Committee, which lies within an upstream community-managed
forest, realized their role in providing valuable water resources to
the town of Dhulikhel and initiated negotiation with the Dhulikhel
Development Board and Municipality over the provisioning of
potable drinking water through specified land-use activities. These
ranged from reforestation, restriction of fuelwood use to coarse
woody debris and restricted grazing of livestock in the proximity
of water bodies. In return, Bhumidada developed a seven-point
demand over a period of 50 years reflecting a set of collectively
determined development goals that included financial assistance
to manage an area of spiritual importance, provisions of scholar-
ships for students to study higher education, subsidies for medical
treatment, and resources for forest stewardship and monitoring
(ICIMOD, 2010). The confirmation of terms and conditions of the
negotiation resulted from over a year deliberation, with negotia-
tion over payments ongoing for over ten years. Incentives for
water flow regulation and water quantity in the Cauca Valley of
Colombia provide another example of capability-focused pay-
ments (Escobar et al., 2013). Municipal water user associations
were developed between downstream beneficiaries and upstream
farmers of the Bolo River watershed with the aim of prioritising
conservation interventions in the watershed. Deliberation through
a General Assembly of the water user associations resulted in a PES
mechanism whereby downstream beneficiaries financed in-kind
compensation for socially perceived obstacles to development,
ranging from community organisation, sanitation and agri-
environmental programmes for long-term land-use productivity
(Escobar et al., 2013).A key aspect of a social negotiation approach
reflects processes of adaptive learning over time with regards to
perceived water quality improvements and dynamic local needs.
Depending on existing norms or histories of interaction between
communities, transaction costs of negotiation will vary but are
critical investments for achieving enduring eco-social objectives.
The form that incentives might take will naturally vary according
to norms of behaviour that govern collective action over natural
resources in a given context and the impact that incentives have
on these norms (Kerr et al., 2012).

In order to ensure that individuals and communities beyond
the local-level can also benefit from the public nature of

3 We also incorporate a dimension of ‘tangibility’ that applies both to non-rival
goods and services as well as either excludable or non-excludable actions that
influence the provisioning of goods and services. Tangibility of the service reflects
the geographic scale to which specific services are realized and influences the

(footnote continued)
intrinsic motivation for collective action potential (Ostrom, 1990). For example,
carbon sequestration is a non-rival ecosystem service but accrues tangibility
primarily at the global level, making collective action difficult regardless of whether
the marginal activities of individuals for enhancing carbon sequestration are
excludable or not.
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watershed goods and services that are non-rival and also non-
excludable, legitimisation of PES arrangements from higher-level
governance is needed (bottom left corner of Fig. 2). Purely public
goods include biodiversity existing in a watershed basin and the
benefits it provides for supporting services of the watershed (e.g.
nutrient cycling, landscape structure) and hence the delivery of
other regulating and provisioning watershed services. Governance
at the public goods level will need to be based on strict regulation
while providing legitimacy to lower levels of governance for the
management of regulating and provisioning goods and services.

As mentioned earlier, the smaller the watershed basin, the
more likely the provision of watershed services can be viewed as
excludable. When the individual benefits deriving from particular
watershed services do not diminish with increasing consumption
of the service (i.e. non-rivalry), collective understandings of the
benefits that derive from these services are more likely to be
homogenous. The combination of shared norms or equal depen-
dence on service benefits with locally devised access and manage-
ment rules for watershed resources provides a context for
legitimising the governance of watershed services for collective
benefit (Corbera et al., 2007). This is especially pertinent where
the provision of services is clearly identifiable to the activities of
particular individuals. We argue that such characteristics (exclud-
ability and non-rivalry) of watershed services are most likely to
support incentive-based negotiations for improving watershed
services and enhancing well-being. However, payments may not
always be an appropriate policy tool to promote the management
when the likelihood for collective action is compromised due to
economic, social or political heterogeneities between upstream
providers and downstream beneficiaries. Where social trust or
histories of positive interaction between and among communities
is lacking, legitimising the distribution of payments to ensure
improvements in watershed service provision will be difficult to
achieve (Corbera et al., 2007). Moreover, the communication of
emerging knowledge systems, adaptability and social learning to
broader geographical space, and consideration of dynamic eco-
nomic drivers and political players contribute to the challenge of
sustaining fair negotiations (Brondizio et al., 2009). This under-
standing has important implications for considering not only
where PES can be considered as an appropriate intervention (i.e.
according to the excludability of service provision or the strength
of existing customary practices for water resource management),
but also the ideal governance scale for maximising the likelihood
that its application will enhance well-being. The alignment of the
economic characteristics of watershed goods and services with
appropriate nested governance levels illuminates the trade-offs
that exist in governing a typology of watershed goods and services
between higher and lower levels of governance. These trade-offs
are especially observable when considering the management of
rival ecosystem goods and services that differ in terms of exclud-
ability. It is difficult to imagine for instance how decentralised
governance could effectively manage open-access goods when
they are influenced by actors beyond the local scale. Likewise, it
would be grossly inefficient for higher level institutions to fully
regulate the trade of highly excludable and rival commodities in
which the value possessed resides in individual actors driving
demand and inspiring entrepreneurship to ensure supply. Simi-
larly, collective action for non-rival goods and services is influ-
enced by trade-offs that exist between more or less excludable
goods and services. The protection of diverse assemblages of
species to ensure the resilience of critical supporting ecosystem
functions requires global direction since the consequences of
failure through species extinctions may sever life-support systems
(de Klemm and Shine, 1993; Millennium Ecosystem Assessment
(MA), 2005) The benefits of these supporting ecosystem functions
are mostly non-rival, subject to significant nonlinearities and thus

may or may not be influenced by discrete and readily identifiable
activities of individuals in a localised manner. (Millennium Eco-
system Assessment (MA), 2005; Rockström et al., 2009) Given
such uncertainty, a precautionary approach at the global scale is
needed to ensure human society does not degrade species diver-
sity beyond a socially optimal rate.

5. Realising IAWRM

As illustrated in Fig. 2, the management of watershed services
can be differentiated from a multi-dimensional perspective.
Watershed goods and services can be distinguished both by the
economic properties of goods and services as common-pool,
public, toll/club or private; relational configurations that define
property regimes for different goods and services (e.g. open-
access, public property, common property and private property)
as well as geographic scale of governance reflecting global or
watershed-scale governance, regional-scale governance, and loca-
lised market-based arrangements respectively (O’Neill, 2001). In
this manner, toll or club goods and public goods can be differ-
entiated by unique governance arrangements that are nested
within each other (depicted as variations in the width of the
quadrants in Fig. 2). The legitimacy provided to various PES-based
negotiations on a community level for regulating and cultural
goods and services as well as private market trades in provisioning
services provides an opportunity for adaptive co-management.
This approach emphasizes both individual and collective capability
sets, reflecting on local needs, resource limits and in building
social capital between institutions and individuals across govern-
ance scales (Folke et al., 2005). In this manner, the management of
ecological functioning (e.g. prioritizing good soil quality and
natural diversity of riparian zones) in a watershed is linked to
the distributional considerations of improving functionings for
well-being (e.g. being able to engage in agriculture for subsistence
or for cash cropping). Hence, an IAWRM vision can be operatio-
nalised through nested institutions that transcend the boundaries
of the watershed to be realized at the private, collective and public
spheres of governance according to particular economic character-
istics of the ecosystem good or service being considered. For
example, the management of global watershed services such as
climate stabilisation and habitat for biodiversity, which are both
open access and public goods, is best left to a watershed-scale
agency that incorporates the needs of beneficiaries on regional
and global scales through strict regulation of behaviour while
devolving the management of more excludable but still non-rival
watershed services to the collective level. In turn, the collective or
community scale would then manage watershed services such as
flow regulation or erosion control in which collective well-being
requires changes in individual behaviour. In this case, the use of
incentives through PES interventions are leveraged in a manner
that provides flexibility and local legitimacy for collective self-
regulation of these ecosystem services. Finally, collective-level
governance would involve the management of those watershed
resources that provide private benefits such as fisheries, timber
and other forest products. These goods and services can then be
traded through private enterprise in markets which follow and are
limited by collective norms. There exists a mutually supporting
role between nature and society in managing natural resources
such as water, and this implies closer attention to appropriate
governance and bargaining space for negotiation and dialogue
among diverse interests. Fig. 3 illustrates how IAWRM can be
contextualised and operationalised according to social organiza-
tion and watershed goods and service characteristics from a
nested institutional perspective. In meeting individual and collec-
tive ‘dependencies’ in the form of sustained ecosystem goods and
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services, appropriate watershed governance requires managing the
endowment of ecological structure that comprises critical ecosys-
tem processes and functions. Hence, the nature of the relationship
between the ecological endowment and the dependencies in
terms of rivalry and excludability offers suitability towards appro-
priate institutional arrangements and policy tools which feedback
to ensuring ecological endowments are not exhausted over time
(Daly and Farley, 2004). It is from this perspective that we can
more accurately situate PES arrangements within a nested institu-
tional framework that aligns with broader narratives or visions
that respond to objectives of integration and adaptation in natural
resource management.

It is important to recognise limitations of this re-
conceptualisation of PES. Since the poor have a more limited range
of land-use options available to them, imposing restrictions on the
set of land-use options for them may actually be capability-
reducing (Tacconi, 2012). This presents a barrier to utilising PES
for enhancing capabilities which can be only be overcome where
wise land-use management positively reinforces (physically or
perceptively) an increase in opportunities and states of function-
ing. This can be achieved when a specific land-use intervention,
such as crop rotation or agroforestry systems, not only ensures soil
protection, but also increase land productivity over time. More-
over, the closer the alignment between the identification of
beneficiaries of watershed services, and the legitimacy of who
and how payments (in whatever form) should be provided to
service providers, the more likely potential that payments can be
defined through negotiation to reflect capability sets of service
providers (Fisher et al., 2010; Escobar et al., 2013). However, the
process of identifying and legitimising who pays and who receives
payment itself requires a fair and deliberative space in order to
avoid politically charged interests or the manifestation of unequal
power relations between actors (Fisher, 2013). Since this process is
not without costs, PES incentives should be viewed as the

mechanism for self sustaining and refining collective action, rather
than on the economic benefits of the incentive itself as a new
source of financing for watershed services. In other words, the
enhancement in capability sets associated with PES is more a
process of collective negotiation and resulting social capital than
the payment itself.

Socially-constructed payments might better reflect underlying
needs and values of service providers and engender relevant
payment designs to achieve these values through an inclusive,
adaptive and deliberative decision analysis space (Lebel and
Daniel, 2009; Muradian et al., 2010; Pascual et al., 2010). However,
in order to frame PES as a social contract based on perceived
service improvements and built according to existing informal
institutions, it is necessary to clarify a particular misconception
regarding transaction costs. These refer to the information invest-
ments that lead to improved capacities to manage natural
resources over time and for long-term benefit. If these costs of
negotiation are instead viewed as obstacles to efficient transac-
tions, PES may fall short of being successful over the long-term. A
second misconception refers to the short and rigid project-
oriented timelines or ecologically unrealistic conditionality
requirements often tied to payments (Fisher, 2013). This objective,
often linked to the loans provided by international aid agencies,
will also fall short of acknowledging context-specific biophysical
and socio-economic complexity and may lead to failure in water
resource management. Finally, conditionality requirements for PES
arrangements must be constructed with respect to open dialogue
on specific ecological uncertainties and stakeholder perceptions of
well-being improvement over time. For example, service providers
and service beneficiaries can identify perceived uncertainties
involved in realising traceable improvements to service flows to
downstream users by proposing locally relevant indicators. Like-
wise, similar indicators for the alleviation of multiple components
of well-being deprivation as identified by upstream service
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providers can be identified to evaluate the nature of compensation
offered over time.

6. Conclusion

This paper suggests that a re-conception of payments for
ecosystem service schemes within an appropriate governance
framework would make greater advances in actualising an IAWRM
agenda. PES can serve as a useful policy tool only if it is applied
according to the particular configuration of excludable and non-
rival watershed goods and services. We have argued that the
application of incentive-based negotiations to manage any other
combination of rivalry and excludability for watershed goods and
services will fail to ensure: (a) that all service beneficiaries are
paying their fair share for the stewardship and maintenance of
service flows or (b) those receiving the incentives are actually
influencing the service(s) for which they are being ‘paid’. More-
over, we emphasize that the neoliberal conception of PES as a
market-based arrangement makes the incorrect assumption that
all ecosystem goods and services can be maximised as though they
are highly rival and excludable. This assumption has been illu-
strated to be erroneous both in regards to determining clear causal
relationships between land-use and service delivery or clearly
articulated exchange values for the services of nature, but also as
being inconsistent with multiple means by which diverse human
value systems can cultivate relations and shared social norms
through the use of incentives. Paying closer attention to the
nuances of these economic characteristics will clarify how a
bundle of watershed services can be delivered according to a
hierarchy of property rights regimes. This paper has also empha-
sized that the nature of PES collective agreements provides the
opportunity to improve well-being through enhanced capability
sets for individuals. Management of watershed goods and services
requires governance at nested scales to further link ecological
integrity of the resource base with the welfare-enhancing values
that characterize an improved capability set for stakeholders. From
this understanding of nested governance, we can visualize IAWRM
as providing a bundle of watershed goods and services to bene-
ficiaries at both local and global scales. The analysis provided in
this theoretical paper could be part of useful and important
groundwork towards empirically assessing the viability of PES
arrangements within common property management regimes as
recent studies have advocated. As we have illustrated throughout
this paper, PES should be envisioned as socially deliberated
negotiations which harness incentives to actualise meaningful
improvements in capabilities within cooperative governance
arrangements. Future empirical investigation of this framework
would also aid in more clearly distinguishing successful PES
arrangements from those that have failed. Heterodox valuation
and complex decision making can aid in integrating diverse social
and ecological knowledge combined with economic, population,
and other stochastic pressures to better reflect potential impacts of
a management intervention on components of the larger system
across time and geographic space.
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