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a b s t r a c t
Direct payments for the protection of biodiversity (a type of payment for environmental services) have
been proposed as an effective tool for delivering conservation outcomes, in a way that also delivers development beneﬁts to local people. Using an impact evaluation framework, this paper analyses the effectiveness of a direct payment program that was established for nine globally threatened bird species in the
Northern Plains of Cambodia. The program provided conditional payments to local people to protect
nests, since most of the species were highly threatened by the collection of eggs and chicks. Since the program’s inception in 2003 it has protected >2700 nests over >2000 km2 of habitat at a cost of $30,000
annually, with 71–78% of the costs paid directly to local people. Payments signiﬁcantly improved the success rates of protected nests in comparison with control sites, leading to population increases for at least
three species. However, payments did not inﬂuence other threats to species, such as land clearance, and
have failed to arrest declines in at least one species’ population. The average payment per protector was a
signiﬁcant contribution to incomes in remote rural villages. However, the program only beneﬁted a small
proportion of people, causing some local jealousies and deliberate disturbance of nesting birds. The program demonstrates that direct payments can be a highly effective conservation tool in those cases where
payments correctly target the cause of biodiversity loss. The results also suggest that it is important to
consider how decisions over beneﬁciaries are made, especially in situations where property rights over
biodiversity are unclear, if payments are to be socially acceptable. This has important implications for
the design of payment schemes in conservation more generally.
Ó 2012 Elsevier Ltd. All rights reserved.

1. Introduction
The history of conservation and development for the past
30 years has been dominated by discussions over how to appropriately integrate conservation and poverty alleviation goals (Roe,
2008) and navigate trade-offs between these two objectives
(McShane et al., 2010). Dominant discourses include viewing local
poverty as a threat to conservation that must be addressed, for
example leading to over-exploitation of threatened species, or
emphasise a rights-based approach that conservation activities
should not compromise local poverty reduction (Adams et al.,
2004). Direct payments for biodiversity conservation – a type of
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336600.
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payment for environmental services (PES) – have been proposed
by Ferraro (2001; Ferraro and Kiss, 2002) as a more effective mechanism for encouraging local actors to deliver conservation outcomes in a way that also provides local development beneﬁts, in
comparison with indirect interventions such as integrated conservation and development programs. Based upon Ferraro (2001;
Ferraro and Kiss, 2002) a direct payment scheme involves a negotiated payment provided to a seller conditional upon a particular
conservation outcome being achieved. The approach assumes that
the seller has partial or total control over the conservation outcome. This deﬁnition is consistent with the broad framework for
analysing all types of PES proposed by Sommerville et al. (2009),
which is less restrictive than the original PES deﬁnition of Wunder
(2007). Direct payments, and PES approaches in general, have received a signiﬁcant level of interest since they were ﬁrst proposed,
and a relatively large number of both government- and userﬁnanced programs have been identiﬁed (for reviews see Ferraro
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and Gjertsen, 2009; Milne and Niesten, 2009; Pattanayak et al.,
2010). However, very few studies have analysed the extent to which
payments are effective at conserving biodiversity (Pattanayak
et al., 2010); the majority of evaluations that have been completed
are focused mainly on habitat conservation and forest protection
(Pattanayak et al., 2010). Similarly, very few studies report the extent to which payments contribute to local livelihoods. Evaluating
existing direct payment programs is particularly relevant given the
rapid expansion of proposed PES programs, both nationally and
internationally (such as Reducing Emissions from Deforestation
and forest Degradation, REDD; Clements, 2010).
The effectiveness of direct payments at conserving biodiversity
depends upon the extent to which they adequately address the
principal threats to biodiversity, as with any conservation intervention (Salafsky et al., 2002). Proponents of direct payments have
argued that a key advantage is that payments are targeted (Ferraro,
2001), however this is only appropriate when the activities targeted are appropriate to reduce biodiversity loss. This implies the
importance of having a sound understanding of the underlying
dynamics of the complex social-ecological system within which
the direct payments interventions are implemented (Ostrom,
2007). The underlying causes of biodiversity loss are complex
and operate at multiple scales – from local to national to global –
and payments, due to their targeted nature, may only be effective
at addressing some of these.
Payments also inﬂuence the social system, through the provision of economic incentives to people involved in the program.
Although economic considerations certainly inﬂuence individuals’
decisions to engage in behaviours (Persky, 1995), additional factors
including social norms (Bowles, 2008) and procedural and distributive fairness are known to impact individuals’ motivation (Fehr
and Falk, 2002). Perceptions of unfairness can undermine the effectiveness of incentives, even if they provide apparent net beneﬁts
(Proctor et al., 2009; Sommerville et al. 2010). In addition to providing economic incentives, developing positive local attitudes is
therefore key to any direct payment scheme. Local perceptions of
a direct payment program may be particularly important when local property rights are unclear, and therefore the decision over who
beneﬁts is not straightforward. In many countries, land ownership
and resource tenure are poorly deﬁned, with land and resources
technically still owned and managed by the state (Agrawal et al.,
2008), and institutions are weak (Barrett et al., 2001). Unclear
property rights and weak institutions are thought to make implementation of any payment program considerably more difﬁcult
(Wunder, 2007; Engel et al., 2008).
This paper evaluates the effectiveness of a direct payments program for protection of globally threatened nesting birds in the
Northern Plains of Cambodia. The Northern Plains was considered
an ideal landscape to trial a direct payments program; the area
supports a large number of bird species of high conservation concern that are heavily threatened by annual collection of eggs and
chicks for consumption and trade. The effectiveness of the program
in conserving biodiversity was determined using impact evaluation
methods; comparing the success rate of nests protected by the program with those from matched controls without an intervention
(Ferraro and Pattanayak, 2006). Its effectiveness in providing
development beneﬁts was determined by investigating the distribution of payments and local perceptions of the scheme. We address four research questions: (1) how have payments affected
the threats to nesting birds?; (2) have payments for nest protection
led to increases in species’ populations?; (3) was the distribution of
the protection payments fair and equitable?; and (4) to what extent have payments changed local attitudes towards bird conservation? Based upon the answers to these questions, we consider the
extent to which the payments were achieving their goals in the
context of the threats to the target species and the mechanism
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by which the social and economic incentives generated by the payments led to effective biodiversity conservation.
2. Methods
2.1. Study area
The Northern Plains of Cambodia is one of the largest remaining
areas of deciduous dipterocarp forest, a critically important ecosystem for biodiversity that once spread across much of Indochina and
Thailand and supported the greatest aggregation of large mammals
that existed outside the African savannahs (Wharton, 1966). The
landscape is located along the border with Thailand and Laos,
and contains two conservation areas: the 4025 km2 Kulen Promtep
Wildlife Sanctuary, established in 1993 and managed by the Ministry of Environment, and the 1900 km2 Preah Vihear Protected
Forest, declared in 2002 and managed by the Forestry Administration of the Ministry of Agriculture, Forestry and Fisheries (Fig. S1).
Both conservation areas contain or are used by local villages that
practice paddy rice cultivation or upland shifting cultivation for
rice and other crops (McKenney et al., 2004). Forest resources are
a crucial livelihood safety net, essential for families that lack sufﬁcient agricultural capacity, providing cash income particularly
from the sale of liquid resins from dipterocarp trees (McKenney
et al., 2004).
The Northern Plains landscape supports some of the most
important populations in the region of at least 15 globally threatened bird species, including ﬁve listed as Critically Endangered
on the IUCN Red List (WCS, 2009). These include resident populations of some of the rarest birds in the world (Hirschfeld, 2009):
Giant Ibis Pseudibis gigantea, White-shouldered Ibis Pseudibis davisoni and Asian vultures (Clements et al., 2012), in addition to
Greater Adjutant Leptoptilus dubius, Lesser Adjutant Leptoptilus
javanicus, Oriental Darter Anhinga melanogaster and Sarus Crane
Grus antigone. Strategies for bird conservation in the Northern
Plains had little room for error, because populations of each of
these globally threatened species numbered from tens to a hundred when they were ﬁrst discovered in the early 2000s. Hunting,
disturbance of breeding sites and egg and chick collection by local
people were considered the principal threats. Egg and chick collection was generally undertaken opportunistically, often during trips
to collect forest resources. More recently, habitat clearance has
emerged as an important additional threat: national deforestation
rates in Cambodia are 0.85%/year (Forestry Administration, 2011)
driven by a variety of processes, including large-scale development
projects such as agro-industrial concessions, improved road access,
population growth, and encroachment both by landless in-migrants and local villages (Cambodia R-PP, 2011).
2.2. Bird Nest Protection Program
The Bird Nest Protection Program was initiated in 2003 by the
Wildlife Conservation Society (WCS) in collaboration with the Ministry of Environment and the Forestry Administration of the Ministry of Agriculture, Forestry and Fisheries. The program was
designed to rapidly locate, monitor and protect the remnant bird
populations across the landscape as complement to longer-term
activities to strengthen institutions for environmental protection,
such as protected areas, and to clarify land tenure and resource
management rights of local people. Originally initiated on a pilot
basis, by 2009 the program was operating in 24 villages across both
conservation areas. The same approach has subsequently been replicated at other sites in Cambodia by several other organisations.
Under the program, nests were located by local people (usually
resin-tappers or local farmers), or community rangers contracted
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by WCS seasonally to undertake research. The rangers were often
well-known hunters, hired speciﬁcally to reduce hunting pressure
and for their knowledge of species’ ecology. Local people received a
reward of US$5 for reporting a nesting site. For all species except
Giant Ibises a permanent protection team of two people was established for each nest, or colony of adjutants or darters. The people
who found the nest were invited to form the protection team,
otherwise nest protectors were sought from local forest product
collectors or the nearest village. Giant Ibises were not thought to
be valued for trade or consumption and hence were not given
intensive protection, but predator-exclusion belts were placed
around the base of nesting trees from 2006 because these had been
shown to increase nesting success (Keo et al., 2009). Prior to 2008
protectors received a payment of $1 per day for their work and an
extra $1 per day upon completion if chicks successfully ﬂedged.
The total payment of $2/day was judged an acceptable daily wage
based on village consultations. From 2008 payments were increased to $2.50/day total due to rising food prices based upon requests from local nest protectors. Community rangers received a
monthly salary ($50–$70) plus the same daily payment. Protection
teams remained in place until the last chick ﬂedged, or until the
eggs hatched in the case of Sarus Cranes (which are precocial).
All of the costs of the program were recorded, including the payments made to protectors, and other costs such as monitoring visits, travel and surveys.
Protection teams were visited every 1–2 weeks by the community rangers, and monthly by WCS monitoring staff to collect data
on the location of each active nest, dates of laying, hatching and
ﬂedging, habitat type, nest characteristics, and the number of birds,
eggs, and chicks present for each species on each visit. Nests were
deemed to have failed if they became unoccupied prior to ﬂedging.
Monitoring staff investigated all cases of nest failure to determine
the cause, and payments were not made if nests failed due to human disturbance or collection.
2.3. Evaluating the conservation impact of the program
In order to evaluate the impact of the program on nesting success, from 2009 to 2011 nests of the same species were monitored,
but not protected, by community rangers around seven control villages in the same landscape. Controls were selected using covariate
matching, a technique used to select sites that share similar characteristics to intervention sites (Abadie and Imbens, 2006). Matching used four variables – the village population size in 2005, forest
extent in 2006, and distances to nearest all-day market and allweather roads. These variables were chosen because villages involved in the program tended to be smaller and located in remote
areas that had high forest cover. Covariate matching was carried
out in R 2.13.0 using the package ‘matching’ (R Development Core
Team, 2011) to select controls that were statistically indistinguishable with respect to the matching variables from villages where the
bird nest program was being trialled. Balancing tests were used to
show that there were no signiﬁcant statistical differences between
the ﬁnal matched sample and the villages engaged in the program,
for the variables used (see Supplemental Materials for details). All
nests found around the control villages were monitored using the
same data collection techniques as used for the nests engaged in
the protection program, and cases of nest failure were investigated
by monitoring staff to determine the cause.
Nest success rates during 2009–2011 were calculated for the 65
control nests of Lesser Adjutant and Sarus Crane, 527 protected
nests of Lesser Adjutant and Sarus Crane, 22 protected nests of
Greater Adjutant and 60 unprotected Giant Ibis nests. Daily nest
survival rates were calculated in program MARK, assuming a constant rate for each species (Rotella, 2011). Post-hoc tests were done
using CONTRAST (Hines and Sauer 1989) comparing nest survival

between controls and protected nests of Lesser Adjutant and Sarus
Crane, between protected nests of Greater and Lesser Adjutant, and
between the unprotected Giant Ibis and protected nests of Lesser
Adjutant and Sarus Crane.
Population estimates for each species in each year were calculated based on the number of occupied nests observed, as a measure of the number of breeding pairs. Such population estimates
can be problematic because the detectability (the proportion of
nests present in the area but not seen) might vary over time and
could not be calculated accurately. Detectability could ﬂuctuate
between years for a range of reasons, including changes in survey
coverage or observers, or in nesting behaviour; it could also trend
over time, for example if observers became more efﬁcient at ﬁnding nests. Changes in survey coverage could be accounted for by
estimating the area visited in each year, but changes in observer
efﬁciency could not, and could be a source of bias in this dataset
leading to trends appearing more positive than they really are.
From 2005, all rangers and survey staff were ask to maintain tracks
of their trips using Global Positioning System (GPS) devices, by
recording one point every 30 min. Survey coverage was then estimated as the number of kilometre squares visited during these surveys from July–December each year, corresponding to the period in
which nests were located. Population data were analysed using
generalised linear models with quasi-poisson errors and a log-link
function in R 2.12.2 (R Core Development Team, 2011) to investigate differences in trends over time for each species.
2.4. Evaluating the social impact of the program
The distribution of payments to local people between and within villages was investigated during four seasons, from 2005 until
2009. For each village participating in the program, data were recorded on the total number of households, the number of households with nest protectors, the identity and occupation of nest
protectors and all payments made. These data were used to determine the percentage of households engaged in the program, the
distribution of the payments made between villages, and the distribution of payments made to individual nest protectors. The payments received by protectors were compared to standard
estimates of household consumption in rural forested regions of
Cambodia, available from the 2007 Cambodia Socio-Economic Survey (World Bank, 2009).
Local attitudes to the program were investigated by conducting
semi-structured interviews with 467 households from 8 villages
where the program operated between December 2009 and January
2010. The questionnaire design was informed by focus group discussions conducted during 2007–2009. Questions focused on
respondents’ knowledge of the program, how they thought it operated and who beneﬁted, and whether they considered the rules
fair. Interviews lasted about 50 min, and were conducted by
trained Cambodian social researchers. Anecdotal information on
local conﬂicts over the program were collected from WCS staff
and discussions with other organisations that had replicated the
program in Cambodia.
3. Results
3.1. Bird Nest Protection Program: species protected and costs
Over 2700 nests of 11 globally threatened or Near-threatened
species were located and protected during 2003–2012 (Supplemental Materials, Table S2). Some of the species’ populations are of high
conservation signiﬁcance. Minimum population sizes in 2011 in the
Northern Plains are estimated at 40 breeding pairs of Giant Ibis
(15% of the global population), 5 pairs of White-shouldered Ibis
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Table 1
Bird Nest Protection Program: Costs, 2005–2009. The program cost $26–31,000 annually, of which 71–78% were payments made to local people, with monitoring costing 22–29%.
2005–2006

2006–2007

2007–2008

2008–2009

Local payments
(%)
Nest protection payments
Community rangers

$20,350
(78%)
$10,425
$9925

$19,289
(74%)
$10,786
$8503

$19,508
(72%)
$10,933
$8575

$22,556
(71%)
$11,890
$10,666

WCS monitoring
(%)
Expenses
Salaries

$5603
(22%)
$2506
$3098

$6630
(26%)
$3470
$3160

$7474
(28%)
$3914
$3560

$9375
(29%)
$5195
$4180

Total
Nests protected
Average cost/nest

$25953
217
$120

$25,918
342
$77

$26,986
416
$66

$31,930
360
$89

Table 2
Nesting Success Rates during 2009–2011 for unprotected control nests, Giant Ibises (which were not protected by the program) and for three species that were protected by the
program: Greater Adjutant, Lesser Adjutant and Sarus Crane. Daily nest survival rates were calculated using the program MARK (Rotella, 2011).
Treatment

Species

Success (%)

Daily survival rate

Controls

All
Lesser adjutants
Sarus cranes

28
26
2

66
64
2

36.4
37.5
0.0

98.81% ± 0.19%
92.47% ± 6.01%

All
Lesser adjutant
Sarus crane
Greater adjutant

256
64
96
9

746
431
96
22

88.5
94.4
87.5
68.2

99.94% ± 0.01%
99.64% ± 0.10%
99.71% ± 0.11%

60

60

86.7

99.80% ± 0.07%

Protected

Not protected

Giant Ibis

Locations/colonies

(one of four known nesting sites in mainland Southeast Asia), 50
pairs of Sarus Crane, 250–280 pairs of Lesser Adjutant (equal to
the largest known population in Indochina), and 10 pairs of Greater
Adjutant (one of two known nesting sites in Southeast Asia). Tables
S3 and S4 in the Supplemental Materials provide details of species’
differences in the nesting season and choice of nesting site.
The total cost of the program was around $26,000 per year in
2005–2008, increasing to $32,000 from 2008 to 2009 as a consequence of rising prices, particularly for food and transport (Table 1).
The average cost per nest protected was $65–$120. The average
cost declined as the number of nests increased, partly because
monitoring costs were shared between adjacent sites and because
a greater number of nests were found per colony. 71–78% of the total cost went directly to local people, either protectors or community rangers. 22–29% was spent on external oversight of the
program by trained WCS monitoring staff, including nest veriﬁcation visits and administration of nest protection payments, but
excluding higher-level oversight of the program.

3.2. Impact of payments on nesting success and species’ populations
The success rate of protected nests was 88.5% during the 2009–
2011, in comparison with a success rate of 36.9% for unprotected
controls of the same species during the same period (Table 2,
Fig. 1). The difference in the success rates between the protected
and control nests of Lesser Adjutant and Sarus Crane are highly signiﬁcant (v2 = 26.3, d.f. = 1, P < 0.001). Giant Ibises, which were not
protected but did have predator exclusion belts installed (Keo
et al., 2009), had a success rate of 86.7%, similar to the rate observed in another study in the same area (Keo et al., 2009), and
not signiﬁcantly different from protected nests of Lesser Adjutant
and Sarus Crane (v2 = 0.01, d.f. = 1, P = 0.914). Of all the protected
species, only Greater Adjutant had a moderate nest success rate
(68.2%), and this was signiﬁcantly lower than that for protected
nests of Lesser Adjutant (v2 = 4.35, d.f. = 1, P < 0.05).

Nests

For protected nests the most signiﬁcant cause of nest failure
was natural predation by crows, civets and other carnivores, and
birds of prey, accounting for 6–8% of incidences over ﬁve years
and over 120 nests in total. A further 6–8% of nests or nesting colonies were accidentally lost due to wind, rain, ﬂooding of Sarus
Crane breeding sites, or chicks falling from trees. It is possible that
some of these nests may have been collected. Human disturbance,
land clearance or tree cutting accounted for up to 3% of nest or colony failures, and eggs or chicks were collected from a further 3%
whilst the protectors were absent. Similar causes of nesting failure
were recorded for Giant Ibis, which was not protected, with the
exception of natural predation, which was signiﬁcantly reduced
through the use of predator exclusion belts (Keo et al., 2009). By
contrast, 77% of 22 unprotected (control) nests or colonies were
harvested for eggs and chicks, and the trees used by one Adjutant
colony were logged. Of the protected species, only Greater Adjutant colonies had high rates of failure due to human causes (14–
25%). Table S5 in the Supplemental Materials provides a full breakdown of the causes of nest failure.
The numbers of nests recorded by observers changed considerably between 2004–2005 and 2011–2012 for most species (Fig. 2).
During this period survey effort declined by about 20% from
approximately 2400 km2 to 1900 km2, suggesting that the recorded changes in nest numbers were not due to increased survey
effort, although it is possible they were caused by changes in
detectability. However, the fact the same group of observers recorded some species increasing signiﬁcantly, whilst observing static or declining trends for other species breeding at the same time
in the same habitats, suggests that the results indicate relative
trends rather than simply observer bias. Survey coverage was lowest in the 2008–2009 season, when surveys started a month later
than usual and after some Giant Ibises had ﬁnished nesting. Data
for the 2010–2011 season were omitted because the onset of the
wet season was considerably delayed, so most species started nesting 1–2 months later than normal, and numbers of all early nesting
species (Giant Ibis, Lesser Adjutant and Sarus Crane) were low. A
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Fig. 1. Estimated nest survival over the entire nesting period during 2009–2011 for unprotected controls and protected nests of Sarus Crane and Lesser Adjutant, protected
nests of Greater Adjutant, and Giant Ibises (which were not protected by the program). Estimates were calculated using the program MARK (Rotella, 2011), and standard error
bars are given.
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Fig. 2. Breeding bird populations in the Northern Plains, for (a) Lesser Adjutant; (b) Sarus Crane; (c) Greater Adjutant, and (d) Oriental Darter, all of which were targeted by
the payment program; and (e) Giant Ibis, the only species which was not protected. The predicted values and 95% conﬁdence intervals for the best ﬁtting generalised linear
model of nest numbers are also shown (see Table S6 for details). Survey coverage (ﬁnal panel) was constant or declined slightly during the study period, suggesting that
observed increases in species populations were not due to greater survey effort.

full breakdown of the generalised linear model of trends in species’
populations is given in the Supplemental Materials (Table S6).
Breeding populations, calculated as the number of nests observed,
of Lesser Adjutant and Oriental Darter increased signiﬁcantly

through the study period (P < 0.001 in both cases), and there was
some evidence for increases in Sarus Cranes (P = 0.088). The observed population increases for Lesser Adjutants, Oriental Darters
and Sarus Cranes are consistent with internal recruitment, based
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Number of Villages

(a) Percentage of Households in each Village engaged in the Program
15
10
5
0
0

10
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Number of Villages

% of Households in the Village engaged in the Program
(b) Distribution of payments between villages
20
15
10
5
0
0

1000

2000

3000

4000

Number of People paid

Total annual payments made to people in the village in USD
(c) Distribution of payments between protectors
80
60
40
20
0
0

100

200

400

500

Annual payments made to people in the village in USD
Fig. 3. Who beneﬁted from nest protection payments between 2005 and 2009? The histograms show (a) the percentage of households in each village receiving payments; (b)
distribution of the total annual ayments received by people in each village; and (c) distribution of annual payments to individual nest protectors. Histogram (c) has peaks at
$80, for nest protectors that were employed protecting a single species over two months or less, $160 for protecting Lesser Adjutants (3–4 months) and $300 for protecting
Greater Adjutants (up to 6 months).

upon what is known about the age at which birds reach sexual
maturity (del Hoyo et al., 1996). Successful breeding by Sarus
Cranes in the Northern Plains may account for the growing number
of birds seen since 2007 at dry season feeding sites elsewhere
(Evans et al., 2008). By contrast, there is no evidence for changes
in the numbers of Giant Ibis, which was not impacted by nest collection (P = 0.644), implying that other factors, such as natural predation and conversion of feeding habitats to agriculture, are the
primary threats to this species (An, 2008; Keo, 2008). There was
some evidence for population decreases in Greater Adjutants
(P = 0.059), probably due to a combination of disturbance of feeding sites, poisoning, and cutting of nesting trees. On several occasions the main colony at Antil village was deliberately disturbed,
before the nest protectors arrived, by land grabbers who did not
want the presence of a breeding colony to draw attention to their
activities. The birds moved to another site but in diminished
numbers.
3.3. Social impacts of the program
The program beneﬁts about 100 households each year, of the
approximately 4000 households across the 24 villages where the
program operates. In the majority of villages, <5% of households
were engaged in the program (Fig. 3a), although in a few villages
up to 33% of households were involved. The majority of villages received <$750 per year, but with some villages earning >$2000 per
year (Fig. 3b). Total payments varied depending upon the number
of key species present, or species with particularly long breeding
periods. Antil village received the greatest amount, with

>$14,000 of payments over the four years, mainly due to the presence of the Greater Adjutant colony, which requires at least
6 months of protection each year. The average payment per nest
protector was $80–$160, but there was considerable variation in
the payments made, depending upon the species protected (as different species needed protecting for different periods of time,
Fig. 3c). Some individuals were specialist protectors, switching
species depending on the season and receiving continual employment for several months. Community rangers received signiﬁcantly more, averaging $500–$800 per year with a maximum of
>$1200. The distribution of payments is therefore quite uneven
both between and within the villages, with only a small number
of people generating high incomes from nest protection. The average payment per protector is signiﬁcant in comparison with the
2009 estimate of household consumption in rural forested regions
from the 2007 Cambodia Socio-Economic-Survey of $329 ± 16
(World Bank, 2009).
Despite the uneven distribution of beneﬁts and the small number of people involved, 67% of 467 households interviewed were
familiar with the program and could accurately describe how it
worked. Of these, the vast majority thought that the distribution
of beneﬁts was fair (95%, Table 3), and understood that the primary
beneﬁciaries were individual households (93%). There was no suggestion that traditional rules existed regarding the management of
birds, or that these might have been crowded out by the initiation
of the program. In villages where a moderate percentage of people
(c.10%) were engaged in the program, respondents thought that it
beneﬁted the village as a whole (67%), whereas in villages with
limited involvement in the program fewer respondents thought
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Table 3
Attitudes of local people towards the bird nests protection program, based on a sample of 467 households interviewed across 8 villages, 5 of which were regularly involved in the program, and 3 of which had only limited involvement.
67% of respondents (315 households) were aware of the program and could describe broadly how it worked, data are based on responses from these interviews.

Variable

Question

For the 315 households that are aware of the program:
Existence of prior rules?
Knowledge of the program
Household beneﬁciaries

Can describe traditional rules regarding birds?
Can describe the conditions (to protect birds)?
Beneﬁt directly from the program?
Female-headed households? (divorced, widowed or single)
Average Age of household head (years)

Perceptions?

Who manages the program?

Who beneﬁts?

Who can participate?
Is the program fair?
Village Authority?
WCS or WCS’s friends?
Individual households?
Village?

Response

Yes (%)
$/village/year
Yes (%)

3
116
1
$87
76

Yes (%)
Yes (%)
Yes (%)
Beneﬁciaries (%)
Non-Beneﬁciaries (%)
Beneﬁciaries
Non-Beneﬁciaries
Village Authority? (%)
Villagers? (%)
WCS? (%)
Anyone? (%)
Yes (%)
Yes (%)
Yes (%)
Yes (%)
Beneﬁt a lot (%)
No beneﬁt (%)
Lose out (%)

0
70
6
0
2
36
41
0
15
47
76
73
0
0
71
21
54
1

(1%)
(47%)
(0%)
(92%)
(8%)
(0%)
(3%)

(0%)
(20%)
(62%)
(100%)
(96%)
(0%)
(0%)
(93%)
(28%)
(71%)
(1%)

5
146
13
$2103
239
0
221
62
1
13
41
41
0
54
169
239
225
0
12
222
160
71
8

%

146
(10%)
(78%)
(0%)
(92%)
(26%)
(2%)
(7%)

(0%)
(23%)
(71%)
(100%)
(94%)
(0%)
(6%)
(93%)
(67%)
(30%)
(3%)
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Villages interviewed
Number of Villages
Average Village Population (2008, Households)
Average number of Households engaged in the Program/village/year
Annual average value of payments made per village/year
Aware of the program (n = 467)

Involvement in Bird Nests Program
Limited
Regular
Result
%
Result
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the village beneﬁted (28%). Most people correctly saw the program
as being directly managed by WCS, especially in those villages with
high involvement in the program (71%), rather than by local people. Even so, it was universally understood that anyone could participate (100%). Participating households were similar to nonparticipants in most characteristics, with the exception of a slight
bias towards male-headed households (Table 3). Despite this overall positive assessment of the program, conﬂicts over who should
receive payments and jealousy regarding the amounts paid were
observed, particularly in Antil village (where people were paid
for up to six months to protect Greater Adjutants). This type of
resentment was also observed by other organisations piloting the
same approach at other sites in Cambodia (WWF, pers. comm.).
Antil differed from the other villages, because non-participants
overwhelmingly saw the program as providing no beneﬁts to the
village (76%), suggesting a substantial level of local disquiet.

4. Discussion
4.1. The effectiveness of direct payments as a conservation
intervention
Direct payments for conservation, and results-based incentive
mechanisms in general, such as PES and REDD, have received considerable attention over the past decade, and a large number of
such programs exist in both marine and terrestrial environments
in both developed and developing countries (Milne and Niesten,
2009; Pattanayak et al., 2010), including widespread use of payments for nesting turtles (Ferraro and Gjertsen, 2009) and birds
(Verhulst et al., 2007). The Bird Nests protection program analysed
in this paper is consistent with Ferraro’s deﬁnition of a direct payment program, and Wunder’s (2007) strict deﬁnition of PES. Proponents have argued that direct payments may provide an effective
mechanism to deliver biodiversity conservation outcomes, in a
way that also provides potentially signiﬁcant contributions to local
livelihoods (Ferraro and Kiss, 2002). The Bird Nests Protection program meets many of these claims concerning the effectiveness,
costs, and development beneﬁts of payment programs.
The evidence suggests that nest protection payments were an
effective way to ensure that large numbers of globally threatened
birds that were threatened by nest collection successfully bred in
the Northern Plains. Leakage (displacement of bird harvesting
activity to other sites) is unlikely to have occurred due to the large
distances involved: villagers would have had to move signiﬁcant
distances (>10 km) to ﬁnd unprotected bird populations. As a consequence of the program, populations of some of these species may
have increased considerably based upon the population data presented. However, the success of a targeted results-based payments
program depends upon the extent to which the outcome that is rewarded (nest protection) accurately reﬂects biodiversity conservation needs (Redford and Adams, 2009; Gibbons et al., 2011).
Payments had limited impact on species such as the ibises and
Greater Adjutants, for which the main threats to nesting birds were
natural predation and habitat clearance by villagers or outsiders
(An, 2008; Keo, 2008; Keo et al., 2009; Wright, 2012; Wright
et al., 2012). Protectors were unable to prevent any of these
threats. This emphasises the importance of designing conservation
interventions based on clear conceptual models of threats to biodiversity, how interventions affect these threats, and the resulting
impacts of interventions on conservation targets (Salafsky et al.,
2002; Margoluis et al., 2009). When the program was designed in
2003, nest collection was the greatest threat to breeding bird populations. Since 2006, deforestation rates have increased considerably in Cambodia and in the study area (Forestry Administration,
2011), and the failure of the payment program to incentivise hab-
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itat protection raises considerable concerns about its long-term
effectiveness.
The nest protection program was relatively inexpensive, in
comparison with other types of conservation interventions such
as protected area management (James et al., 2001) or integrated
conservation and development projects (Wells et al., 1999). The
majority of funds went to local people. This substantiates theoretical claims that direct payment programs would have low administrative costs, and would provide signiﬁcant beneﬁts at the local
level (Ferraro and Kiss, 2002). The payments provided a legal income from the birds instead of illegal hunting and trade. Payment
amounts were highly signiﬁcant in poor remote rural villages relative to other sources of income, suggesting that they made a contribution to local livelihoods.
In conclusion, the bird nests protection program was a highly
effective conservation intervention to protect highly threatened
globally signiﬁcant biodiversity, in a way that was rapid to establish, cost-efﬁcient and delivered signiﬁcant beneﬁts to local people.
The sustainability of user-ﬁnanced direct payments programs, such
as this one, are however a concern since they are reliant upon continual funding (Swart, 2003). If the payments ceased it is possible
that some of the nest protectors and local rangers (many of whom
had previously been well-known hunters) would return to nest
collection.
4.2. Social acceptance of external payments: equity and fairness
The extent to which payments are socially-appropriate, equitable, fair, or designed to build local support for conservation is often
not an explicit consideration in the design of PES programs (Jack
et al., 2008; Pascual et al., 2010). Critics have raised concerns that
payments may ‘crowd-out’ local social norms, monetising behaviours and outcomes that may previously have had non-monetary
local values (Bowles, 2008; Redford and Adams, 2009; Clements,
2010). There was no evidence in the bird nests case that prior social rules existed regarding management of breeding bird populations, or that these were crowded out by introduction of the
payments.
Brown and Corbera (2003) distinguish between three elements
of equity in PES programs: equity in access, equity in decisionmaking and equity in beneﬁts. The bird nests protection program
scores highly against only one of these three criteria. The program
was designed to be, and recognised by local people as, open to participation by anyone from the local villages. Local people were not,
however, involved in any aspects of decision-making, as the program was administered externally by WCS staff. Externally-imposed rules and incentives may lead to perceptions that
incentives are unfair (Fehr and Falk, 2002). Finally, the distribution
of beneﬁts was highly inequitable both between and within villages: only a small number of households in the villages beneﬁted,
and even fewer received high payments.
Researchers have suggested that there is a trade-off in program
design between efﬁciency, in terms of the cost for protecting biodiversity, and equity in the distribution of beneﬁts (Proctor et al.,
2009; Pascual et al., 2010). Payment programs could be designed
to be more egalitarian but that this would be less cost-efﬁcient
as the payments are likely to be less precisely targeted to those
able to deliver conservation outcomes. Pascual et al. (2010) propose a range of fairness criteria for distribution of beneﬁts from
PES programs, from simple compensation based on the costs of
providing the ecosystem service, to pro-poor payments that aim
to maximise net beneﬁts to the poor, even at a cost of efﬁciency
loss. The distribution of beneﬁts under the Bird Nest Protection
Program was at the compensation end of this spectrum, rewarding
protectors based upon the opportunity cost of their labour to protect the nests (their minimum willingness to accept).
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Despite the uneven distribution of payments, however, the program had broad support across all the villages, was generally seen
to beneﬁt the village as a whole, and was overwhelmingly viewed
as fair. This is probably explained by three observations. Firstly,
protectors were generally chosen from local forest users or farmers, who had the strongest claims to ownership of the area in the
absence of property rights. Secondly, the payment levels were
based on the number of days worked, with the daily rate based
on an acceptable local wage. Differential payments are seen as fair
so long as the payment level is commensurate with effort (Konow,
2003). Thirdly, in Cambodia international non-government organisations, such as WCS, commonly provide services usually provided
by the state and tend to be viewed positively as service providers
(Malena and Chhim, 2009). The evidence suggests that the bird
nests protection program was administered correctly: there was
very little evidence for elite capture, or the program being seen
to disproportionately beneﬁt ‘friends’ of WCS.
Nevertheless, interview reports suggested that a small minority
of local people did not support payments, perhaps due to the uneven distribution of beneﬁts. The level of local disquiet was greatest in the village where payments were made for Greater
Adjutants, which were the most valuable species in the program
(due to their long nesting time), but where few people beneﬁted
to a great degree due to the small number of nesting sites. As a consequence, the Greater Adjutant colonies were not effectively protected by the program and have continued to decline.
4.3. Design, implementation and evaluation of payment programs
The last two decades have seen a rapid expansion of policy approaches that provide conditional incentives for provision of social
and environmental services in developing countries, such as Conditional Cash Transfers (Fiszbein and Schady, 2009), Direct Payments
for Biodiversity Conservation, and Payments for Environmental
Services (PES), including REDD, with billions of dollars spent on
such programs globally (Fiszbein and Schady, 2009; Diaz et al.,
2011). Whereas Conditional Cash Transfer programs have incorporated and facilitated rigorous impact evaluations as part of their
implementation, most PES or direct payment programs have not
been subjected to the same standards (Pattanayak et al., 2010).
Consequently, a recent PES review concluded ‘‘we do not yet fully
understand either the conditions under which PES has positive
environmental and socioeconomic impacts or its cost effectiveness’’ (Pattanayak et al., 2010).
This study has shown that it is possible to incorporate rigorous
impact evaluation into the implementation of a direct payment for
biodiversity conservation program. To be effective, evaluation
needs to consider at least three aspects: (1) the details of program
implementation, including the cost and distribution of payments
made, (2) the impact of payments on the conservation threats they
were designed to address; and (3) the impact of the payment program on conservation targets, such as increases in species populations (Wilkie, 2004). Such comprehensive evaluation at multiple
levels is important in the context of complex socio-ecological systems, where it is challenging to separate out the impact of a single
intervention. Experimental or quasi-experimental techniques are
necessary in order to assign causation to conservation interventions in the context of other processes (Ferraro and Pattanayak,
2006).
Implementation of payment programs in the context of weak
institutional frameworks and unclear property rights creates signiﬁcant challenges (Muradian et al., 2010). This study has shown
how a simple direct payments program implemented by an external agency, targeting only a single metric (nest success), without
explicit consideration of the distribution of beneﬁts or other social
issues, can be extremely successful in conservation terms and also

deliver signiﬁcant local beneﬁts. It has also demonstrated two potential pitfalls with such a program design: (1) targeting a single
conservation metric is risky when there are multiple changing
threats to species’ populations; and (2) compensating individuals
directly for species protection, ignoring issues of equitability,
may lead to unintended consequences. Most signiﬁcantly, in the
context of rapid land-use change, weak institutions and unclear
property rights over land and natural resources, this type of program is best viewed as a complement, not a substitute, to other
types of interventions, including protected area management, local
management of natural resources, and development of sustainable
ﬁnancing (Clements et al., 2010).
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