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Despite widespread implementation of payments for ecosystem services (PES), benefits to poor people in
developing countries have been limited. The success of PES varies with the local context, policy environ-
ment and PES design and its implementation. Until recently, there have been few studies of factors that
might contribute to the success of PES and associated outcomes. Ex-ante analysis of design considerations
is critical in developing a robust and sustainable PES scheme. This research aimed to determine the key
elements of PES design and prioritise those likely to support successful PES for community-managed for-
ests using a case in the Phewa watershed in western Nepal. Community perceptions and expert opinion
were used to identify 19 design considerations relevant to stakeholders. These were integrated into a PES
design index. Analysis using this index indicated that livelihoods, pro-poor participation, tenure arrange-
ments, transaction and opportunity costs, payment structures and government policy were perceived as
most important to stakeholders. Although the effectiveness of a PES scheme has often been measured
economically or biologically, our results indicate that the most important design considerations for stake-
holders were policy, social, financial and institutional arrangements. The analysis indicated that there are
often trade-offs between equity, efficiency, and effectiveness involved in achieving livelihood improve-
ments for rural poor and, consequently, the longer-term sustainability of a PES scheme.

� 2018 Elsevier B.V. All rights reserved.
1. Introduction

Payment for ecosystem services (PES) has emerged as an
increasingly popular policy tool for natural resource management.
While payment for ecosystem goods has been common throughout
human history, payments for services were instituted in the 1990s
(Wunder et al., 2008) as part of a conservation paradigm to inte-
grate ecosystem services (ES) in economic systems (Bennett and
Gosnell, 2015; Wegner, 2016). This paradigm acknowledges first,
the positive externalities of activities to conserve and protect nat-
ural environments and second, the costs of these activities bring
into the market system to provide financial compensation and
incentives for adopting management practices that maintain and
enhance ES (Grima et al., 2016; Wegner, 2016). In developing
countries, PES can encourage improved environmental steward-
ship of agricultural land and forests (Kosoy et al., 2008) and
discourage activities that lead to deforestation and forest degrada-
tion (MEA, 2005).

Hundreds of PES schemes are currently being implemented
throughout the world (Brimont and Karsenty, 2015; Ezzine-De-
Blas et al., 2016) with design features guided by both environmen-
tal and ecological economics (Gomez-Baggethun et al., 2010).
Much of the current focus of PES research is aimed at understand-
ing how to shape the design of these schemes to improve their effi-
ciency and effectiveness (Farley and Costanza, 2010; Muradian
et al., 2010; Tacconi, 2012) and to address trade-offs in the delivery
of different types of goods and services (Porras et al., 2013). Other
PES design issues are associated with equity issues, including par-
ticipation of multiple stakeholders, the scale of application and the
type of financing (Ezzine-De-Blas et al., 2016) for optimisation of
benefits (Kolinjivadi et al., 2015b).

PES schemes have therefore usually been customised to the
local context. This is a complex task as local issues have an impact
on the extent to which payment schemes prioritise social equity
and benefit sharing as well as economic efficiency and effective-
ness (Guerra, 2016). In addition, the effects may be spatially
and socially heterogeneous (Adhikari and Boag, 2013). A deeper
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understanding of the local social, economic and political context is
therefore required for a robust and sustainable PES scheme
(Guerra, 2016; Kaczan et al., 2013). PES schemes need to consider
the biophysical aspects of the ecosystems in question and the eco-
nomic theories that underpin markets (Farley and Costanza, 2010).
Only a few studies have addressed institutional dynamics (Kosoy
and Corbera, 2010; Muradian et al., 2010; Rai et al., 2016), policy
dialogue (Muradian et al., 2013) and social inclusion (Pagiola
et al., 2010). In developing countries, many environmentally
important areas are impacted by poor people to sustain their sub-
sistence livelihoods (Milder et al., 2010), but few studies have
focused on how livelihoods and poverty reduction goals can be
integrated into the PES (Fisher et al., 2014, 2013). Therefore, design
considerations should be examined to integrate equity, effective-
ness and efficiency and to increase social acceptance of PES scheme
(Kolinjivadi et al., 2015a; Schomers and Matzdorf, 2013).

The equitable distribution of burdens and rewards between
individuals or groups of people is a central pillar of sustainable
development (WCED, 1990) and a key criterion for successful envi-
ronmental governance (Adger et al., 2003; Klein et al., 2015).
Equity in obtaining benefits from natural resources is related to
resource access, decision-making roles, a fair share in outcomes,
livelihood security and respect for the choices and priorities of
local communities (Corbera et al., 2007; Poudel et al., 2015). How-
ever, forest conservation and management actions can benefit
some groups more than others, and this raises questions about
their sustainability (Klein et al., 2015). Equity has therefore
emerged from environmental justice and fairness concerns, partic-
ularly for those people most affected by conservation actions and
highly dependent on natural resources for their livelihoods (Klein
et al., 2015). In the case of CBF, such concerns have been raised
for the welfare of those communities who are disadvantaged and
whose livelihoods are vulnerable to the changes that PES seeks
to drive.

Therefore, a key concern in the design of a PES scheme in the
developing world is whether people living in poverty participate
in, and benefit from, the scheme. Tenure security over community
resources can be critical in this context (Larson et al., 2013). Inclu-
sion, collective actions and access to information can enhance local
capacity that is crucial for PES success. On the other hand, high
transaction costs and financial incentives that are less than the
opportunity costs incurred can hinder the adoption of PES in devel-
oping countries (Adhikari and Agrawal, 2013). If appropriate con-
siderations are taken into account during PES design, poor people
can participate and receive benefits (Bennett and Gosnell, 2015;
Pagiola et al., 2010), building the public support that is vital for
longer-term sustainability and effectiveness of such schemes.

In Nepal, vast areas of forests were severely degraded or con-
verted to farmland from the 1950s to the 1970s as a result of forest
nationalisation in the late 1950s (Gautam et al., 2004). The pro-
spect of an environmental crisis as a result of massive deforesta-
tion was voiced by the mid-1970s (Eckholm, 1976, 1975) with
concerns raised over landslides and water scarcity in the moun-
tains and flooding in the lowlands (Gautam et al., 2004). Although
the focus on the cause of the landslides was later found to be exag-
gerated, the failure of traditional state forest management to main-
tain forest cover and subsequent loss of local forest benefits and
services led to the development of community-based forestry
(CBF) in the late 1970s (Gautam et al., 2004). The success of this
movement in restoring forest cover has been underpinned by local
community forestry users groups (CFUGs). These groups have been
supported by the national government and international donors
but there has generally been no explicit link drawn between their
activities and the provision of ES or improved biodiversity (Birch
et al., 2014; Paudyal et al., 2017b, 2015). Growing understanding
of the relationship between forest cover and the provision of
different types of services, and the mechanisms to provide financial
incentives associated with these outcomes indicates a potential
opportunity to boost funding for these groups (Paudyal et al.,
2018). While some lessons have been learnt from PES-like mecha-
nisms and REDD+ initiatives in Nepal that illustrate the potential
for improved livelihoods and poverty reduction from such pay-
ments and incentives (Bhatta et al., 2014), the requirements for
an efficient and sustainable PES system for CBF have not been
explored (Paudyal et al., 2016).

This study focuses on the Phewa watershed, a landscape that
was heavily degraded (Fleming and Fleming, 2009) resulting in
heavy siltation to the Phewa Lake, a major water and tourism asset
in western Nepal (Fleming, 1983). Landscape restoration started in
the late 1970s, initially with a focus on engineering solutions but
later shifting to community-based conservation and CBF (Paudyal
et al., 2017c). Continuous efforts from the local communities, gov-
ernment and international agencies resulted in the restoration of
forest cover, reduction in soil erosion, improved water quality
and biodiversity (Baral et al., 2017; Fleming and Fleming, 2009).

The study aimed to investigate design considerations for apply-
ing PES in the Phewa watershed and to prioritise such considera-
tions to achieve effective policy decisions and successful
implementation. It sets out an approach for assessing and prioritis-
ing PES design considerations based on an analysis of the views of
rural and urban people, as well as experts, living and working in
the watershed.
2. Methods

2.1. Analytical framework

The PES designs and their intended outcomes require consider-
ation of both their effectiveness in meeting biophysical objectives
for service beneficiaries, the efficiency of allocation of resources
to achieve these objectives and if equity is a goal, the level of par-
ticipation and distribution of payments transparently to a range of
potential service providers (Loft et al., 2017). PES schemes have
often focused on maximising economic efficiency in meeting envi-
ronmental outcomes at the cost of equity (McDermott et al., 2013;
Pascual et al., 2014). Although the Coasean approach of maximising
efficiency and minimising transaction costs may not consider
equity, others suggest that equity should be the core element of
a PES scheme (Corbera et al., 2007; Loft et al., 2017; Pascual
et al., 2010), in order to provide benefits to and engage the rural
poor (McDermott et al., 2013). Meeting both equity and efficiency
goals is feasible, if institutional factors, local interactions and
power relations are considered in the design of schemes (Calvet-
Mir et al., 2015; Pascual et al., 2010, 2014) that is ‘fairly efficient
and efficiently fair’ (Leimona et al., 2015).

Fig. 1 illustrates the core components of equity. In considering
equity in natural resource management (NRM), distributive out-
come refers to the ability of different actors to enjoy environmental
benefits and avoid environmental harm, while those managing the
resources take on a fair share of the costs and management respon-
sibilities and receive a fair share of benefits (He and Sikor, 2015).
Participation in decision making is another aspect of equity that
includes the rules governing the scheme and roles of stakeholders
in decisions (Loft et al., 2017). The contextual equity refers to the
social conditions of (in)equity, such as access to the decision-
making process and distributions of benefits, and the capabilities
and power to gain access (McDermott et al., 2013). These initial
social conditions may affect the ability of stakeholders to partici-
pate in and benefit from a PES implementation. In this case, recog-
nition of distinct identities, histories and community
characteristics can support both PES effectiveness and equity
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Fig. 1. An analytical framework for this study. This figure presents dimensions of
equity. The figure summarises the core context of equity which is considered as a
basis to analyse the important of design consideration of payment for ecosystem
services (after Loft et al., 2017, Martin et al., 2014; McDermott et al., 2013). This
concept applies to PES design at the various spatial scales (local, regional, national)
and ES types, e.g., single or of multiple services in a bundles. The equity intends for a
positive descrimination of poor local communities providing additional support in
facilitation of PES process and capacity development which enhances local
ownership, good governance and sustainability of the PES schemes.
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(Martin et al., 2014). Such acknowledgement calls for respect for
social and cultural differences that are likely to result in different
desired outcomes. Given that equity is a fundamental principle in
ensuring community involvement in forest conservation and man-
agement (Poudel et al., 2015) and the growing recognition of the
need for consideration of equity in PES, an equity framework was
used as the fundamental basis for analysis and used to explore
the relationships between equity and efficiency in PES schemes
from both theoretical and practical points of view.
2.2. Study area

The watershed area of Phewa Lake lies between 28�11039 to
28�17025 north latitude and 83�47051 to 83�59017 east longitudes,
adjacent to the Pokhara Metropolitan City (Fig. 2). The population
of the watershed area is 198,333 with an average density of 665.51
per km2 that is spread across rural areas with only 27% in the city
(Paudyal et al., 2017b). The topography is steep (average slope 40%)
and ranges in altitude from 850 m at the lake surface to 2508 m at
the peak of Panchase, an important tourist destination. Proximity
to Pokhara city and trekking routes to the nearby Annapurna range
make the lake and watershed area a popular tourist destination
(Fleming and Fleming, 2009). The annual monsoon regulates the
climate in the watershed; this is characterised by the humid sub-
tropical monsoon, moderate temperatures, heavy monsoon rainfall
(�5000 mm) and distinct seasonal variation (Regmi and Saha,
2015). Forests occupy a substantial portion of the watershed
(49%) followed by cropland (41%) (Paudyal et al., 2017b; Rimal
et al., 2015). Built-up areas and agriculture occupy the flat and
gently sloping area, while forests are found in steeper areas. The
lake surface has been estimated to cover 3.3% of the watershed
area (Leibundgut et al., 2016), with a water storage capacity of
42.18 million m3 and an annual average sedimentation rate of
18,000 m3 (Sthapit and Balla, 1998).
More than 60% of forests (2739 hectares) is under CBF and is
managed by 75 CFUGs, representing 12,739 households in the
watershed (DFO, 2016). The CFUGs together make up the largest
people’s network in the watershed. They have rights to manage
and use their forests according to an approved constitution (rules
and regulations) and a forest management operation plan. How-
ever, their existing rights are limited to tangible forests; rights over
water provision and other ECs supplied by their forests are unde-
fined (Paudyal et al., 2017a). Although the siltation was perceived
as a significant threat to the Lake about 40 years ago, four-decades-
long efforts of participatory watershed conservation and CBF have
significantly reduced the siltation of the Lake in recent years
(Sthapit and Balla, 1998). As a result of community efforts in con-
servation, the area which has a variety of forest types and restored
forests in good condition has the potential for PES implementation.

2.3. Study design

The research used a participatory approach to explore local per-
ceptions (Smith and Sullivan, 2014) and expert opinions (Burkhard
et al., 2012; Paudyal et al., 2015). Although a participatory
approach provides credible and transferable contextual data
(Salihu et al., 2015), results are subjective, and the accuracy and
reliability depend on the extent of participation and the degree
of understanding among participants of the local situation (Baral
et al., 2014). A key informant survey (KIS), focus group discussions
(FGD) and a stakeholder workshop were used for data collection.
Data were analysed in two stages (Fig. 3). In the first step, PES con-
siderations were compiled from the literature and then these were
refined and prioritised in a workshop (Petrokofsky et al., 2010). A
combined community priority index (CCPI) was formulated by
considering multiple criteria and respondent groups. During the
research planning, human ethics approval was acquired from the
Human Research Ethics Committees of the University of
Melbourne.

2.4. Sampling and sample selection

An orientation workshop (OW) in July 2015 in Pokhara was
used to obtain advice for selection of research participants and to
identify criteria for assessment of design considerations. Based
on recommendations from this workshop, the study population
was stratified into three social strata for purposive sampling: (a)
upstream communities (UC), members of CFUGs, (b) business com-
munities (BC), people engaged in business and trade associations in
the Lakeside town area and (c) experts, natural resources manage-
ment officials in the watershed. Upland communities were given
higher weight in sampling because of the highly scattered pattern
of settlements and their contribution to watershed restoration. Six
criteria were selected for comparing design criteria: sustainability,
local ownership, equity, effectiveness, efficiency and user confi-
dence (Table A1). In this type of multi-criteria approach, a higher
number of criteria can deliver a better result (Salihu et al., 2015).

In case of UC, one CFUG was randomly selected from among the
CFUGs in each local government unit (formerly called Village
Development Committee - VDC) from upstream, resulting in a
sample of six CFUGs: Totnekhola, Chilimedanda, Bhakarjung, Rani-
ban, Bamtibhir and Pataleswora (Table A2). A separate OW identi-
fied ten participants from experts and the business communities
for KIS. An OW was also conducted in each selected CFUG, and
ten respondents for KIS and the date for a FGD were fixed. Out of
60 selected respondents from UC, 65% were men, and 35% were
women. Most of them (48%) were 45–60 years old, 27% were 30–
45 years, and 22% were over 60 years. Respondents from BC and
experts were all men, aged between 30 and 45 years. A final
workshop for stakeholders (representatives from upstream



Fig. 2. Phewa Lake watershed and location of six community forestry users’ groups (CFUG) that were used for a case study. The standard false colour composite Landsat
image of study area shows vegetation in the dark to light red, water in dark blue, the built-up areas in light cyan and open areas in grey. (For interpretation of the references to
colour in this figure legend, the reader is referred to the web version of this article.)
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communities, business people and experts) was organised in
Pokhara for validation of initial results.

2.5. Design considerations

The keywords related to specific considerations for PES design
in developing countries were identified through a review of the lit-
erature conducted in March–April 2015. We used an ‘applied the-
matic analysis’ framework (Guest et al., 2012) in which PES related
articles were selected, examined and analysed to recognise key
themes corresponding to possible considerations (Paudyal et al.,
2017a; Sitas et al., 2014). The search first identified published arti-
cles containing keywords such as ‘principles’ OR ‘criteria’ OR ‘con-
ditions’ OR ‘preconditions’ OR ‘requirements’ OR ‘considerations’
AND ‘payments for ecosystem/environmental services’ in the title,
abstract and among the keywords using Scopus (www.sco-
pus.com), the single largest abstract and indexing database
(Burnham, 2006; Falagas et al., 2008; Kulkarni et al., 2009). We
conducted a quick review of the abstracts of the articles retrieved
to evaluate their relevance to PES considerations. Out of the 149
papers scanned, this search revealed only 36 papers relevant to
the study (Table A3). Although many documents included relevant
keywords, we excluded most of them because the purpose of these
words was different from what we were looking for. Starting from
these keywords, an in-depth review identified words or phrases
relevant to PES considerations. Twenty-five initial considerations
were identified (Table A4). The list of considerations (translated
into the Nepali language) was presented to the workshop and fina-
lised following a discussion regarding the relevance of PES design
in the Phewa watershed. Nineteen considerations were selected
for further analysis. These were grouped into four broad cate-
gories: policy/institutional, social/human capital, financial and
technical.
2.6. Prioritising design considerations

We developed the combined community priority index (CCPI)
based on the community priority index (CPI) of Salihu et al.
(2015). The CCPI provided the ability to consider uneven sample
sizes and responses for multiple evaluation criteria to prioritise
PES considerations in this study (Fig. A1).
2.6.1. Data collection
Using a five-point Likert scale, participants ranked 19 consider-

ations as 1 = not relevant, 2 = slightly relevant, 3 = moderately rel-
evant, 4 = relevant, and 5 = highly relevant in the provided format
(Table A5). For this, we visited each selected participant at their
home or another preferred location. Before moving to asking the
structured questions, we discussed the importance of the consider-
ations and their relationship to the criteria. Every participant was
requested to rank each consideration against each criterion in suc-
cession. They were permitted to move back and forth between con-
siderations to amend the ranking. Respondents were not required
to rank all considerations and, therefore, there were missing values
as only a few considerations were ranked by all participants. All
responses were recorded. This process was repeated for all ten
respondents in each community. This prioritisation was also
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Fig. 3. Amethodological framework for the study. The process starts from the literature review to identify some related to the PES considerations. A list of considerations was
identified from these themes using applied thematic analysis techniques which were finalised through a stakeholder workshop. Then, KIS was conducted among various
stakeholder groups to rank these considerations to prepare priority list which as concluded again from another stakeholder workshop. Acronyms: FGD – Focus group
discussions, KIS – Key Informants Survey, PES – Payments for ecosystem services.
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conducted with ten members of the downstream business commu-
nity and ten local experts.

2.6.2. Data analysis
Data from the three respondent groups (local communities,

downstream business community and experts) were entered into
an Excel spreadsheet and analysed using R-software. The R code
for the algorithms for the CPI were modified from Salihu et al.
(2015) for the data analysis. The CPI is the product of the mean
of each criterion (Salihu et al., 2015) and means for each criterion
were calculated by dividing each sum of the scores for each con-
sideration by the number of respondents for each consideration.
Acknowledging the greater roles of upstream communities in
supplying ecosystem services in the watershed, the stakeholder
workshop decided unanimously to allocate 50% of the weight to
them, while weightings for experts and downstream business
people were set at 30 % and 20%, respectively for priority
calculation.

The following formulas were used to calculate the CCPI adapted
from Salihu et al. (2015).

�x�rc ¼ N�1
I

XNI

i¼1

xirc ð1Þ

where NI is the number of respondents, r the number of considera-
tions, c the number of criteria for each consideration and xirc is a



66 K. Paudyal et al. / Ecosystem Services 30 (2018) 61–72
5-point value that represents the rating of the cth criterion of the rth

consideration of the ith respondent.
The CPI is the product of the mean of the cth criteria of the rth

consideration; CPIr calculated as:

CPIr ¼
YNc

c¼1

�x�rc ð2Þ

A higher CPI score indicates a higher priority. However, the CPI
for each consideration was scale-dependent and not comparable
with other indices. Thus, the CPI score was standardised to range
from 0 to 1 as:

Standarised CPI ¼ Actual CPI � Lower bound CPI
Upper bound CPI � Lower bound CPI

¼ CPIr � 1
15624

ð3Þ
The standardised CPI scores for each consideration were calcu-

lated separately for the three communities. There was significant
variation in priority considerations between the three types of
respondents. The CCPI provided a single priority score based on
the sum of weighted CPI of each respondent group, as follows:

CCPIr ¼
XNp

p¼1

½CPIr �Wp� ð4Þ

where Np is the number of respondent groups, and Wp is the
assigned weight to pth respondent group.

Finally, priority index values were grouped based on expert
opinion for qualitative interpretation: a score of less than 0.10
was classed as only slightly relevant, between 0.10 and 0.20 as
moderately relevant, between 0.20 and 0.30 relevant and higher
than 0.30 was highly relevant. Also, we set 0.30 as a threshold of
CCPI value based on expert opinion from stakeholder workshop
to delineate the priority considerations. The increase in threshold
could decrease the number of priority considerations perceived
as more important to the stakeholders and vice versa. Hence, we
conducted sensitivity analyses with a variation of the threshold
value by ± 50%.

2.7. Trade-offs and synergies among priority considerations

When PES design includes multiple considerations, interactions
among them may alter the effectiveness of a PES scheme. For
example, there is generally a trade-off between equity and effi-
ciency of a PES design (McDermott et al., 2013; Pascual et al.,
2014, 2010). Potential synergies and trade-offs were analysed in
a workshop involving 35 participants from upland communities,
business owners and experts. A pairwise comparison method
was used to find the interactions and relationships (positive and
negative) between each pair of considerations. For this, we identi-
fied five possible outcomes of interactions/relationships between
considerations: strong synergy (++), weak synergy (+), indifference
(0), strong trade-off (� �), and weak trade-off (�). In the workshop
conducted in the Nepali language, considerations were presented
and the possible relationships between each pair were discussed.
The workshop was facilitated interactively, with the result that
stakeholders were fully engaged with the trade-offs and synergies
and these were decided through consensus. Participants were
asked to provide an assessment for each pair of considerations,
based on their understanding of the nature of trade-offs or syner-
gies. They were permitted to move back and forth between each
pair of considerations to amend the assessment. Workshop out-
comes were systematically documented. Finally, we produced a
matrix representing synergies (positive) and trade-offs (negative)
between each pair of considerations. We used network analysis
to visualise such relationships by using Social Network Visualiser
(SocNetV software – http://socnetv.org) (Hicks et al., 2013; Smith
et al., 2017). We also calculated centrality to measure the number
of connections between considerations.
3. Results

3.1. PES design considerations

Of the 19 design considerations identified for further analysis,
most (seven) were related to social/human capital such as pro-
poor participation, livelihoods, pro-poor benefits, social value and
preferences, capacity building, community characteristics and
facilitating organisations. This was followed by technical consider-
ations. Policy/institutional and financial categories had four and
three considerations, respectively (Table 1). Five technical consid-
erations were put forward, but these were not ranked high com-
pared with other types.

3.2. Priority considerations for PES design

Based on the combined community priority index (CCPI), nine
considerations were ranked highly relevant and perceived as most
important for PES design: livelihoods, pro-poor participation, prop-
erty rights and tenure, payment structure, government policy, local
institutions, opportunity cost, governance and transaction costs
(Fig. 4). Three considerations were ranked relevant: social values,
capacity building, and pro-poor benefits. Access to information,
PES scale, bundling of ES, facilitating organisations, ES quantifica-
tion and valuation, community characteristics and PES boundaries
were ranked as moderately to slightly relevant considerations.
Generally, policy/institutional and financial and social/human
capital-related considerations were given a higher priority by par-
ticipants in this study, while technical considerations were rated as
a lower priority. Among highly prioritised PES considerations, two
belonged to social/human capital, four to policy/institutional and
three were in the financial category. The sensitivity analyses
revealed that the number of priority considerations was sensitive
to the threshold value. If the threshold value increased by 25%
(0.375) and 50% (0.45), priority considerations were seven and only
one, respectively (Table A6). Likewise, if the threshold value
decreased by the same percent, priority considerations would be
12 and 14, respectively.

The perception of priority considerations varied according to
background, interests, location, values and the aim of resource
management of respondents. The different groups assigned high
relevance to similar numbers of considerations (upland communi-
ties ten, business communities seven, and experts eight) and all
gave higher relevance ranking to livelihoods, property rights and
tenure, and payment structure (Table A7–9). Other priority consid-
erations differed among these groups. Upland communities gave
greater relevance to pro-poor participation, local institutions and
opportunity costs. Business communities assigned a higher priority
to government policy and transaction costs. Likewise, experts gave
higher priority to government policy and governance of PES
schemes.

3.3. Interaction among priority considerations

In considering potential synergies and trade-offs in achieving
equity, efficiency and effectiveness of outcomes in PES design,
out of 19 considerations, half were considered by workshop partic-
ipants to contribute to PES effectiveness and one-quarter each to
equity and efficiency (Table 1). In a pairwise comparison of nine
priority considerations, 20 pairs indicated potential synergies (nine
strong and 11 weak) and 11 trade-offs (six strong and five weak)
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Table 1
Considerations and their relevance for design of payment for ecosystem services (PES) in community-based forestry (CBF) landscape of Phewa watershed, Nepal.

Types Considerations Supports to Relevance of considerations in the watershed

Policy and institutional PES governance Effectiveness Governance frame ensures the participation, transparency, accountability, efficiency and equity
that is based on lessons learnt from CBF governance

Local institutions Effectiveness Community forests users groups (CFUG) is a legitimate grassroots institution for forest
management. As most of the people are under the CFUG network, the existing institutional
competency can be an entry point for PES effectiveness

Property rights and
tenure arrangement

Effectiveness While current acts and regulations provide resource rights, especially tangible forest products,
CFUG’s rights over all ecosystem services (ES) are yet to be defined

Government policy Effectiveness An overarching policy with a clear guidance is important for PES implementation. Existing policies
are fragmented, often lack cohesion, and the PES is not considered

Social/human capital Pro-poor participation Equity The PES sustainability depends on the participation of the poor in design. Otherwise, the actions to
achieve restoration objectives can be undone through incursions or lack of ongoing community
input

Livelihoods Equity Subsistence economy and livelihoods depend on agriculture, and related forest land uses. By
prioritising payments for activities integrated with livelihood strategies, PES can demonstrate
support for, and capacity to work with, existing land uses and overcomes concerns about
opportunity costs

Pro-poor benefits Equity Ensuring PES benefits to the poor in PES can build greater alignment with other policies. For
example, CBF has provisions for a share of benefits (at least 35%) to pro-poor programs. Aligning
PES to the country’s framework for poverty reduction can potentially mobilise more finance for PES

Social value and
preferences

Equity Using indigenous knowledge and respecting social values, local norms, beliefs and preferences can
build wider community support and involvement in PES

Capacity building Effectiveness Lack of skills and knowledge and competent institutions are recognised barriers to effective PES.
Strengthening local skills and capacity in ES assessment, accounting, trading and financial
management (including contracts and legal arrangements) can build more sustainable models that
are less dependent on outside resources and inputs

Community
characteristics

Equity Understanding demographic characteristics (age, sex, ethnicity), economic status (occupation, farm
size and income source), and human capital (skill, education, experience) can be used to determine
people’s participation in the PES

Facilitating
organisations

Effectiveness Facilitating organisations play important roles in the capacity building, coordination and
networking among ES suppliers, users and government agencies that increase confidence in PES
mechanism

Financial Payment structure Efficiency Benefits distribution is a major source of conflict. Developing a widely accepted payment structure
including reward for effort, payment frequency and balancing community versus individual
payments will enhance PES acceptance

Transaction cost Efficiency High transaction cost and high initial investment obstruct the PES initiation that requires
minimising design costs such as fees, charges and administration costs

Opportunity cost Efficiency Past restoration efforts were often implemented without consideration of income from alternative
land uses because CBF was state-driven on state-owned land. Now, local people are aware of
alternative land uses and can seek income opportunities elsewhere. They will not participate in
practices to deliver ES if payments are lower than what they might receive through other
opportunities

Technical Access to information Efficiency Information (baseline data on services, the effects of different land uses and management and costs
and benefits) is required so that stakeholders are fully informed about ES and can make informed
decisions about PES participation

Bundling of ES Efficiency Bundling of non-excludable ES for a single payment can be a cost-effective arrangement that
increases benefits to ES suppliers and may reduce transaction costs

Boundary of PES
scheme

Effectiveness Lack of alignment of political units, such as CFUG boundaries with biophysical units for ES
accounting may cause a problem in the PES design. Networking groups of CFUGs that cover a
watershed may provide a better platform for PES but will also present potential political
complications and challenges for benefit sharing

Quantification and
valuation of ES

Effectiveness ES quantification and valuation are required for PES negotiations and contracts. Given the
uncertainty about causation for services such as water values, agreed intermediate indicators might
be required to establish the system and quantify the link between management actions and
benefits. Valuation will depend on beneficiaries’ willingness to pay but can be informed by
payment levels in other schemes

Scale of PES Effectiveness PES can operate at a variety of spatial scales (i.e. local to international) for single or multiple ES.
Only a few ES may be relevant on a local level while others need to be considered on a wider scale,
where beneficiaries may be quite far from the watershed. So, scale factors need to be taken into
account in PES design
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out of 36 possible pairs, while five pairs of considerations were
thought to have no direct relationship (Fig. 5). Pro-poor participa-
tion and transaction costs were key considerations that created
many synergies and trade-offs. Trade-offs were apparent between
equity and efficiency-related considerations, while synergies were
evident between equity and effectiveness-related considerations.
For instance, pro-poor participation and livelihoods showed syn-
ergies with property rights and tenure arrangement, government
policy, local institutions and governance, but involved trade-offs
with transaction costs. The level of transaction costs involved
trade-offs with all other priority considerations. Opportunity costs
and payment structure were considered to interact positively with
pro-poor participation and livelihoods. In general, synergies were
identified between social and policy considerations while trade-
offs were seen between financial design considerations and other
considerations.
4. Discussion

4.1. PES design considerations

This study has identified several important design considera-
tions for a PES scheme in the Phewa watershed, Nepal. Results



Fig. 4. Combined community priority index (CPPI) for priority considerations that are perceived relatively relevant to the design of payment for ecosystem services (PES) in
community-based forestry landscape, Phewa watershed, Nepal.
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revealed that social, policy/institutional and financial considera-
tions were perceived as highly relevant, while technical considera-
tions were slightly and moderately relevant to stakeholders. While
others have paid much attention to the biophysical, technical and
economic aspects of PES, sustainability may be jeopardised if the
socioeconomic and policy considerations are not included in the
design for the PES (Adhikari and Boag, 2013; Ingram et al., 2014).
In line with the results of this study, many recent studies have also
identified similar design considerations such as equity and partic-
ipation (Pagiola et al., 2010), benefit distribution (Sommerville
et al., 2010), technical matters (Meyer et al., 2015), ecological fac-
tors (Prager et al., 2016), equity (Razzaque, 2017) and payment
structure (Adhikari and Boag, 2013). In contrast, our study presents
a complete list of priority considerations reflecting the views of
multiple stakeholders.

Stakeholder knowledge and perceptions can be helpful to iden-
tify and prioritise PES design considerations and reflect learnings
from watershed conservation and CBF management in the last four
decades. CBF has recovered large areas of forests, enhanced forest
quality, enriched biodiversity, offset carbon emissions and sup-
ported rural livelihoods (Baynes et al., 2015; Chhetri et al., 2013).
The success of CBF has been influenced by a range of factors such
as governance, property rights, social-economic and gender
inequality and level of support from the government, NGOs and
donors (Baynes et al., 2015). However, social and gender disparities
and financial fraud have been significant barriers to successful
implementation of CBF, resulting in CFUG members suffering a
sense of injustice in situations where resource rights were not
shared equitably (Chhetri et al., 2013; Sapkota et al., 2016). Hence
effective governance, secure property rights and social equity have
been recognised as enabling condition for successful community-
based PES schemes (Larson and Dahal, 2012; Macqueen, 2013).
While use rights (of tangible forest products) have been partially
devolved to CFUGs, commentators have flagged that providing
new opportunities for income to communities through PES will
depend on the communities holding secure rights over the services
being paid for (Baynes et al., 2015).

Understanding the consequence of these problems reinforces
the need for a broad suite of considerations in PES design, based
on the linkages between the provision of ES and livelihoods and
the possibility for a new incentive through the PES mechanism that
supports the modification of land use. Some participants in this
study identified governance and policy as key considerations
because these have ensured inclusive participation in CBF
(Lacuna-Richman et al., 2016; Yadav et al., 2017). Support from
external agencies in facilitation and capacity building have been
instrumental in the success of CBF, and acknowledgement of this
was considered important for PES design. Lack of capital has con-
strained the CBF from developing livelihood activities, and differ-
ences in ethnicity and wealth have inhibited the broader
distribution of benefits from CFUG actions (Chhetri et al., 2013;
Sapkota et al., 2016). Despite widespread evidence of improve-
ments to local livelihoods (Gurung et al., 2013), benefits realised
by the poor are deficient and remain uncertain (Yadav et al.,
2017). Thus, the payment structure (both income sources and dis-
tribution system) is perceived as important in the design of PES.
This might be achieved through incorporating pro-poor design
arrangements, such as those in Costa Rica (Pagiola, 2008; Pagiola
et al., 2010; Porras et al., 2013). Transaction costs are also generally
a critical factor in community forest enterprises (Carias Vega and
Keenan, 2014) and design arrangements. The case of Costa Rica
demonstrates that poor people can participate in and share bene-
fits if PES is designed for low transaction cost (Bhatta et al.,
2017; Pagiola et al., 2010). The transaction costs would be lower
through an arrangement of in-kind contributions to increase par-
ticipation by the poor in PES schemes (Rai et al., 2015).

This study highlighted nine important considerations that were
perceived as priority by stakeholders for successful PES schemes in
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considera�ons 
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Financial/efficiency related 
considera�ons 
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Fig. 5. Network diagram showing interactions among priority PES considerations and evidence of various sets of synergies (positive relationships) and trade-offs (negative
relationships) among themwhich may alter equity, efficiency and effectiveness outcomes when they are integrated into PES design in the study area. Different colours of lines
and their thickness were used to visualise positive and negative associations, and their strength (thicker the higher) respectively. The position of consideration nearer to the
centre would indicate the higher number of connections/associations (trade-offs and synergies) and vice versa if they positioned at the outer area red-dotted concentric
circles. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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developing countries. The numbers of priority considerations
depend on the threshold values. The range of priority considera-
tions was from seven to twelve if the threshold value changed by
±25% which showed a moderate elasticity. If the threshold value
changed by ±50%, there would be a significant impact on the num-
ber of PES considerations, with a range from one to fourteen with
high elasticity. Thus, the assigned threshold value was an appropri-
ate and realistic estimate of the priority considerations in the local
context. Previous studies have found that experts tend to prioritise
technical considerations in PES design, focusing on assessment and
verification (Meyer et al., 2015; Prager et al., 2016; Reed et al.,
2014; Sattler et al., 2013). In contrast, and similar to several other
studies, our results showed that social and policy considerations
were highly relevant for PES design (Calvet-Mir et al., 2015;
Guerra, 2016; Rawlins and Westby, 2013; Sommerville et al.,
2010; Wegner, 2016). Among priority considerations, livelihoods
were perceived as being most important as recognised by 100%
of respondents. Respondents pointed out that limited social bene-
fits to forest-dependent communities meant potential problems in
long-term social sustainability that could lead to failure to sustain
their environmental gains in the long run (Adhikari and Agrawal,
2013; Gong et al., 2012). Social benefits enhance the ability of
the CFUG members and upland communities to participate in the
PES programs as the main stakeholders and suppliers of ES (FAO,
2007; Pagiola et al., 2010). A focus on supporting the livelihoods
of the poor can increase positive impacts on PES outcomes and
reinforce the environmental and social benefits of the changes in
behaviour promoted through CFUGs (Adhikari and Boag, 2013).

Property rights and tenure arrangements were ranked as prior-
ity considerations by 90% respondents. These provide the basis for
clearly identifying ES suppliers and distributing benefits (Adhikari
and Agrawal, 2013). Although forest rights and tenure security has
been the central component for successful of CBF in Nepal
(Bastakoti and Davidsen, 2014; Cronkleton et al., 2017), the study
revealed several concerns regarding how ES rights can be attuned
local people’s rights to PES design. Forestry sector policies and
draft PES policy and legal instruments lack explicit provisions for
the shift of ES tenure rights and benefit sharing mechanisms
(MFSC, 2016; Paudyal et al., 2017a). Unclear provision of property
rights creates conflicts between upland and lowland people that
are likely to impede the PES success. Recognition and clear
arrangements of the local community’s rights are the keys to the
long-term sustainability of PES schemes.

Priority over specific considerations varied among members of
the stakeholders’ group as they have different interests and man-
agement objectives. The UC favoured appropriate compensation
through the PES scheme with equity outcomes by considering
livelihoods, pro-poor participation and local institutional dynamics
in PES design in a line of many studies (Corbera et al., 2007; Milder
et al., 2010). Upstream communities claimed that they had
contributed to watershed conservation but in doing so had com-
promised their own basic needs for subsistence livelihoods for four
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decades by supporting conservation. However, the BC favoured
technical and economic considerations for effectiveness and effi-
ciency of PES schemes (Engel et al., 2008; Kinzig et al., 2011) as
they had interests in the protection of the Lake from sedimenta-
tion. Experts were in favour of policy-related considerations and
prioritised other considerations which would enhance local own-
ership and sustainability of PES. They emphasised capacity build-
ing of local institutions for PES implementation. For instance, an
appropriate institutional framework has been found critical for
proper management control and payment distribution arrange-
ments as well as the success of community-based forest enter-
prises in Latin America (Carias Vega and Keenan, 2014, 2016).

The concept of ‘stakeholder’ is often controversial, and the
groups identified are rarely homogenous (Hicks et al., 2013). Com-
munity and expert group valuations were the source of primary
data in this study; this may introduce some uncertainty, although
they were heterogeneously composed. Furthermore, the language
barrier might result in misunderstandings due to the use of many
specific technical terms that do not have any equivalent words in
local languages (Burkhard et al., 2015). Thus, it could not be
ensured that all information provided was appropriately under-
stood and reflected in their responses. Consequently, a level of
uncertainty might occur in the selection of priority considerations,
although we adopted a consultative process.

It is also essential to note that the selection was based on a
specific group of stakeholders and beneficiaries. Many stakehold-
ers were left out of the study because of limited time and
resources. They were mainly indirect beneficiaries of community
forests such as those living lower down in watersheds or tourists,
representatives from the Chamber of Commerce and Industries,
and experts from other sectors. In addition, it is possible that other
stakeholders have a different set of priorities compared to those we
consulted. However, our study opens opportunities for future
research related to these issues.

4.2. Interaction among priority considerations in PES design

Integration of priority considerations into the PES design creates
a variety of synergies and trade-offs that can change PES outcomes.
The results indicated that pro-poor participation was the key con-
sideration which created most synergies with considerations in
PES design except for transaction cost. Also, the participation cre-
ated the synergetic relationships between social and policy/
effectiveness-related considerations. In line with other studies, this
study indicated that the participatory process and pro-poor partici-
pation ensure clear and transparent benefit sharing systems with a
strong equity component in PES design and implementation that
trigger the welfare of those affected by PES schemes (Adhikari and
Agrawal, 2013). PES lessons fromVietnamandCosta Rica shows that
equity is essential for smallholders with an interest in poverty
reduction and improving livelihoods (Galbraith et al., 2017). How-
ever, economic efficiency generally needs to be compromised when
aiming for social equity and economic returns to the poor (Klein
et al., 2015; Wegner, 2016); this finding aligns with Nepal’s current
development focus on poverty reduction and social justice through
inclusive development (NPC, 2015).

However, the study also pointed out that transaction cost
traded off with all priority considerations. Transaction costs might
increase when social and policy considerations are taken into
account in PES design. The costs of assessment, negotiation and
operation (i.e., meetings, travel, communication to wider stake-
holders) will certainly be higher and will impact on PES efficiency
(Wegner, 2016). While the low capacity of stakeholders was recog-
nised as a negative factor, local capacity building and networking
during PES implementation will incur huge costs. Although these
trade-offs arise in the short term, synergies can be achieved in
the long term (Martin et al., 2014). While pro-poor participation
is traded-off with transaction cost in the initial stage, successful
implementation of PES reduces poor people’s dependency on nat-
ural resources. This may generate additional global environmental
benefits in the long term (Paudyal et al., 2017a).

5. Conclusion

This study indicates that specific considerations are required to
be taken into account in the design arrangements for effective
implementation of PES schemes, and such considerations can be
identified through a consultative approach with stakeholders. PES
considerations are specific to a locality and may also depend on
local resource management practices. Out of 19 considerations rel-
evant to PES design in CBF, nine were considered highly relevant to
stakeholders. While much of the focus by scientific communities in
supporting PES is on measurement and assessment, stakeholders
in this study prioritised social and policy-related considerations
such as livelihoods, participation, local institutions, equity and
payment distribution arrangements. Trade-offs were identified
between equity and efficiency related considerations whereas syn-
ergistic relations were likely between equity and effectiveness
related considerations. These findings signal that a detailed analy-
sis of priority considerations and necessary arrangements has to be
made in PES design. A concerted need for additional research is
also required regarding the integration of these considerations into
an institutional and investment PES model applicable to CBF
regimes in developing countries. This can be advantageous to the
sustainable management of resources by generating additional
benefits at local to global scales. The priority considerations for a
customised PES design identified in this study are also relevant
to other parts of Nepal and to other developing countries seeking
to support the integrated approach to poverty reduction and envi-
ronmental conservation.
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