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Abstract

The use of incatives to encourage sustainable natural resource use is widespread in
consevation. Yet, the relative or combined effectscoinservation interventionsn
resource use can be difficult to predict. This is particularly so in contexts with weak
institutionsor poorly defined property rights, conditions that typify forest commons.

In this study, | investigate the effeof different policy options, currently being
implemented or under consideration in a protected area in Cambadiae resource
appropriationof indigenous smallholder farmeirs order to develop a framework for

predicting the effectiveness of conservation interventions

| begin by evaluating thprogressmadetowardstwo projecttargetsrelating to the
security of natural resources importdot local livelihoods, showing that, whilst
security issues exist, the project has so far been successful in protecting key resources.
| also evaluate an existing programme of indigenous land titling, which is shown to be

consistent with conservation godéist vulnerable to interference from land grabs.

Using two approaches for predicting behavioural response to planned interventions,
experimental games and scenario analysiemonstrate thatollective performance
paymentsare more effective than indiwglly contracted payments or increased law
enforcement effort.Previous research has shown that externally imposed rule
enforcement can undermine existing norms for cooperation, particularly in contexts
where social cohesion is high. | build upon this aesle by demonstrating that
exogenous rule enforcement, when coupled with revpargmentsthat have been
found to encourage high levels of cooperation, c@mreaseresourceextraction

compared to whepaymentsareofferedin isolation.

The research presented highlights thificulty of predictingthe effect of policies
designed to reduce resource use, particularly when interventions iriteiactease
the institutional complexity in which resource use decisiaking takes placebut

offersanovelframewaorkfor the investigation of intervention effectiveness
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Chapter 1

Introduction

1.1. Problem satement

Following growing recognition, from the 1980s onwards, tlm& tonservation of
biodiversity is intrinsically linked to the welleing of people living in areas of
biological wealth (MilnetGullandet al, 2014), a number of policy paradigms have
emerged in which the dominant logic rests on resolving iodide between the
interests of local people and those pursuing an agenda of conservation (Adams &
Hulme, 2001; Brown, 2002; Adanes al., 2004; Wells & McShane, 2004; Sunderland

et al., 2007 Chhatre & Agrawal, 2009McShaneet al, 2011; Pershaet al, 201).
Cental to all of these approaches has been the desire to orealier the level of
incentives to reduce the impact of thgeople whose actions threaten biodiversity,
whether through the enforcement of rules restricting resource use (@ibsigr2005;
Keane et al, 2008), facilitation of alternative, lesamaging sources of income
(Brandon, 1996; Salafsky & Wollenberg, 2000), strengthening of property, access or
management rightéSingleton, 2000; Carlsson & Berkes, 2D@#, more recently,
direct payments opaymens for the provision of environmental servicd=e(raro &

Kiss, 2002;Pagiolaet al, 2004; Wunder, 2007; Ferraro, 2011). Whilst all of these
approaches seek thange the incentives governing behavjdeir success is reliant
uponthe institutional context in which they are applied (Bare¢tal, 2001; Brown,
2003; Clementst al, 2010).There is howevercurrently a paucity of researelimed
towards increasing understanding of how to facilitate the establishment of effective
conservation institutions, the Arules of
(North, 1990), particularly in the face of social, Bemic and environmental change,

or towards influencing behavioural charigeorder to achiev@ositive outcomes for

congrvation (Cowling, 2014).

In recent yeargncreasing attention has been giveretadencebased approaches to
improving conservation decisiemaking and to evaluating whether or not
conservation policiebave been successful in achieving their statedsd®allin &

Knight, 2003 Sutherlancet al.,2004;Stemet al.,2005; Ferraro & Pattanayak, 2006
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Pulin & Knight, 2009. Yet the success of conservation policieslif§icult to define

or measur@and may be highly dependent on the local social, political, economic and
institutional contek which can lead to significant uncertair{damset al., 2003;
McShaneet al., 2010. Despite recent advances, such as the application of-quasi
experimental miahing approachese(g. Andam et al., 2008; Andam et al., 2010;
Arriagadaet al.,2012;Ferraro& Hannauey2014 Clementset al, in pressClements

& Milner-Gulland in pres3, impact assessments are difficult to do welre
expensive (Agrawal, 2014nd are conducted after policies have been implemented.
As such, even if approaches, such as adaptive managéfatatskyet al., 2002;
Stemet al., 2005, have been put in place, opportunitfes improvementstime or
goodwill may be lostin the interim Consequently, the ability to estimate the
effectiveness of policies prido implementatior(either in absolute terms or relative

to alternative policy options through approaches such as management strategy
evaluation (Bunnefelet al, 2011; Milner-Gulland, 2012; Nuno, 2013@ffers the
potential to get things right first timend guide policy decisionmaking tominimise

the risk of unnecessary policy failures

These concerns are patrticularly relevant for the conservation of tropical folests
current international policy developments are poised to provide substantial additional
funding in the next few years through initiatives to reduce emissions from
deforestation and forest degradation (REDBbling & Yasué, 2008Miles & Kapos,

2008). Hitherto, theclearanceof tropical forests hagproved challenging to address
(Geist & Lambin, 2002; Chomitet al, 2007) Between 1990 and 2010 alone global
forest resources were lost at a net rate of approximately 6.8 million hectares per year
(FAO, 2010). With the advent of REDD+ initiatives, there is renewed optimism in
some circles that efforts to protect forests can be successfully supported. Yet in order
for this to happen, it will be necessary to channel potential carbon revenue effectively
to delver actual behavioural change by those responsible for deforedfatmmn et

al., 2008. This is especially difficult in the context of weak institutiRarrettet al,

2001) and unclear property rightslardin, 1968),conditions that typifyforest

commons and for which resource extraction is most likely to be unsustainable.

The proximate causes of deforestation are highly complex and governed by wide

ranging factors, such as rising human populations, immigration, property rights,

12



commodity prices, nmrétet access, as well as the development and integration of new
technologies (Laurance, 199%ambinet al, 2001;Geist & Lambin, 2002; Chomitz

et al, 2007 DeFrieset al, 201Q. Due to the complex nature of many of these drivers

it is consequenthdifficult to draw conclusions on the wider importance of different
determinants of forest depletio8drieciy 2007) and hence sgitolicy. Theevidence

with regard to the association between syaadlle, rural householdscreased market
accesand defoestation is particularly contradictory. As rural households often have
little access to capital or alternative livelihood activitiegpansion into marginal
openaccess forestlland is an dtactive option (Barbier, 1997)ncreased access to
capital des not, however, necessarily reduce the rate of deforestation, as it frequently
leads to investment requiring or facilitating land cleargiw¢ander, 2001 Pendleton

& Howe, 2003. In other caseghe creation of new market opportunities can leaa to
trarsition away from agriculture as a primary source of income and reduce pressure
on forest resources. As such, it is doubtful that a direct causal link between poverty
and deforestan exists in the general case bbe tfact remains that poor rural
househals arefrequently direct agents of deforestation (Sundeeinal, 2005).
Giventhis, it is important for policy initiatives, such &EDD+, to consider not only

the role of smailkcale resource users in forest clearance but also the impact of forest
protection measures on rural livelihoods dehaviour (Browret al, 2008).In areas
principally under threatrdbm smaliscale deforestationgedisiormakersmustdevelop
appropriate policy interventionsyhich seek to maximise the incentives for local

peopleto reduce clearance whilst adhering to the principle of doing no harm.

This study seeks to contribute dar understanding of these issues by concentrating
on the complex interelationships between human livelihoods, fusgé management,

and the proteain of forests for the purposes of climate change mitigation and
biodiversity conservationThis research is focussed on a single protected area,
managed for the protection of biodiversity and the enhancement of local livelihoods,
in Cambodia, a country ¥i one of thehighestrates of percentage forest cover loss
globally (Hansenet al, 2013). The study site is currently in the final stages of
accreditation as a voluntary REDD+ project and has been identified as one of two
national REDD+ demonstration e#. Hence, the findings of this study will contribute
directly to management decisions at the study Big¥enue generated by the REDD+

project will be used to fund site management interventions, including benefit sharing

13



with 20 villages located withinrcadjacent to the site that have signed agreements to
participate in the project. As one of the principal causes of deforestation within site
boundaries is the expansion of agricultural land by smallholder farmers from
participating villages (WCS, 2013)d success of the project hinges on the ability of
site managers to incentivise these farmers to halt forest clearance. As such, the site
provides a significant opportunity to study the potential impact of alternative policy

options for the prevention ofrellholder forest clearance.
1.2. Aims and dpjectives

The overall aim of this studyasto investigate the effectiveness of different forest
conservation policy interventions currently implemented or planned for Seima
Protection Forest in terms of delivering behavioural change amongst-sala|

resource users.

The objectives of the studyere as follows:

1. Characterise household livelihood strategies asdnomic weHbeing and
assess progress towards project livelihood tafgetbie period 2007 to 2012.

2. Investigate household land use and rule compliance under existing
conservation managemieinterventions for the period 2004 to 2012.

3. Elucidate individual expectations of changes in land use strategies under a
range of future scenarios of conservation interventions and market conditions.

4. ldentify implications for incentivdased conservatiopolicy making, and

make recommendations for intervention design at the study site.
1.3. Thesis atline
In addition to the introduction, the thesis is split into six further chapters:

Chapter 2 provides an overview of the project study site, Seima Protectiogsto
and the livelihood strategies and practices of the people who live there, as well as

summarising the history and proposed future of conservation management at the site.

Chapter 3 focuses onassessingthe livelihoods and economic wdiking of
househtds living within the study site anelvaluateghe progress made towards two

site management goalensuring household resource security and access to sufficient

14



agricultural land)uring the period 2007 to 2012. Household economic-bestigis

shown to laveimproved over this period, even among vulnerable groups, except in
the most remote villages which still have limited access to emerging markets. Partial
progress has been made in relatto the two management goals: ensuring household
resource secukitand sufficient access to agricultural lamdth household resource
security and access to agricultural land largely stabhe. theory of changbased
approach, as applied here, is found to be vulnerable to data and indicator selection

issues.

The resuks presented in this chapter appear in:

Travers, H. & Evans, T. (2013)evelopment of a social impacts monitoring system
for the Seima Core Protection Forest REDD+ Demonstration . Sitéldlife
Conservation Society, Phnom Penh.

Chapter 4 investigatediousehold land use and rule compliance in two villages under
one of the principal interventions implemented at the study site, a programme of
participatory land use planning and tenure reform. | show that participatory tenure
reform can be consistent wilositive outcomes for conservation, but that this process
is vulnerable to disruption from external interests in the form of immigrant

households and powerful land speculators.

This chapters under revision dtand Use Policyas:
Travers, H., Winney, K.Clements, T., Evans, D., Milner-Gulland, E.J. A tale of
two villages: an investigation of conservatidniven land tenure reform in a

Cambodian Protection Forest.

Chapter 5 applies a behavioural games approach to the investigation of resource user
behavour in a commons dilemmander a series of experimental treatments designed
to mimic policy optionsunder consideration fothe study site.The interaction

between rewards and penalties is examined, showing the potential for weakly

enf orced pemwmaldt ioaud 0t s elucti ons in resource

are offered in isolation.
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This chapters under second review Btological Economicas:
Travers, H., Clements, T., Miln&ulland, E.J. Applying the carrot and stick in a
Cambodian commons: aaxperimental games approach to the investigation of

conservation incentives.

Chapter 6 uses a scenaroased apprch to investigate future smiadllder land
clearance within the study site under a series of potential policy omrahsnarket
conditions Collective payments or payments into a communal fund in return for
households choosing to halt clearance were found to be most effective at reducing
clearance relative to the business as usual baseline scenario, provided that other

members of the village cgrocated.

Chapter 7 provides a discussion of the main findings described in preceding chapters
and identifies opportunities for further study.
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Chapter 2

Seima Protection Forest

2.1. Introduction

The study was conducted 8eima Protection Forest (SPR)protected area located in

the Eastern Plains LandscapeQaEmbodiawhich covers an area of 2,927 kandis
located in nortkeastern Cambodia, at the southern end of the end&hidnnamite
Mountains (Figure 2.1)The site is managed by the Forestry Adistration (FA)

with technical and financiassistanc@rovided bythe Wildlife Conservation Society
(WCS) as part of a longerm conservation programm8PFis located in part of a
large former logging concession held by the Malaysian company, Samling
International Ltd. Commercial logging operations in this concession were halted in
1999, due to increasing royalties for felled timber, and a nationwide maraton
logging was introduced in 2002. Since 2002, the site has been managed for
biodiversity conservation and local livelihoods enhancement. In September 2009, the
area was gazetted as a formal Protection Forest by Prime Ministerial Subdecree #143,
which separated the site into a core protection zone (1885 4&m buffer zone (1042
km?).

. . Mondulkiri Province
Kratie Province

(e 4

Phnom Seima Protection Forest
Penh

° (Core Zone shaded)

Other Eastern Plains reserves

1. Snoul Wildlife Sanctuary

2. Phnom Prich Wildlife Sanctuary

3. Mondulkiri Protected Forest

4. Lomphat Wildlife Sanctuary

5. Phnom Nam Lyr Wildlife Sanctuary
0 50 100 150 200 Kilometers

Ministry of Environment
Ministry of Agriculture,
Forestry and Fisheries

Figure 2.1: Location of Seima Protection Forest in Cambodia (from Evansgt al, 2012).

17



2.2, Biophysical haracteristics

The site contains a complex mosaic of habitats types, ranging from sparse deciduous
dipterocarp forest in the lowland northwest to dense tropical evergreen forest in the
eastern region along the Vietnamese border (Wakstah, 2001, Evangt al, 2003).

The terrain is largely hilly and elevations range from 100m in flatter lowland areas up
to 700m on the Sen Monorom Plateau. The Et®f significant importance for
biodiversity conservation, containing at least @&iimal species listed as globally
threateed (Evanset al, 2012a).

2.3. Human geography

History

Cambodia is home to several minority indigenous peoples, the majority of whom live
in remote forested upland areas (ADB, 2002), often in and around gazetted protected
areas such as the study site. Although little is known aboutthete forested areas

of Cambodiaprior to French colonial rule, it is thought that the study area was
sparsely settled by several indigenous groups, who maintained trading links with
lowland areas (McAndrevet al, 2003). During French rule, aside from a small
number of rubber lpntations, the area remained largely autonomous (Evtas,
2003) . However, foll owing i ndepainatg nc e
indigenous peoples came under increasing pressure sigroessiveregimes to
integrate into Khmer society, culndting in mass forced resettlements during the
Khmer Rouge period (197B9). At this time, villages within SPF were cleared and
the majority of people moved to Khao Gniek District in the lowland north of
Mondulkiri Province (McAndrewet al, 2003). While eme households began to
return to their villages after the fall of the Khmer Rouge, the majority of returnees did
not do so until the 1980s and 1990s.

The study sitenow supportsa rapidly increasing human population. In 2008,
population densityhad reachd 5.4 people/kry with the significant majorityof
householdbelongng to the indigenous Bunong peoftbe original inhabitants prior
to the Khmer Rouge periodRollard & Evans 20(B). The remainingpopulation is
comprised chiefly of Khmer immigrants, h@ have moved to the area from
neighbouring lowland provinces in search of landwbio belong to former Khmer

18

r



Rouge cadres that have been demobilised in the area. In addition to migrants who
have settled permanently in the project area, there is alsgndicgint transitory
migrant labour force that travels to the uplands from neighbouring provinces as a
means of extending the agricultural season. These temporary workers rarely feature in
official statistics but are thought to be an important componenhenpattern of
agricultural expansion seen in the project area because of the extra labour they

provide.

Bunong culture and nstitutions

A typical Bunonghousehold is made up ofaarriedcouple, their children (including
those who have married but not yeoved out) and any surviving parents who are too
frail to live alone.Householdmembers jointly farm their land and mostly shired
and income. Many of the householdsarypical settlement arelosely related by
blood or marriage anchére are strong traditions of sharing and inteirest loans
between family and close neighbours, providing a keglihood coping strategy
(Evanset al, 2003) Most louseholddave two residences permanentiousein the
main settlement and a smaltampclose tother fields, which may be some distance

away.

The Bunong have a deep connection with the natural environment. As withoimost
the minorityindigenous peoples in Cambodia, the Bunong have a strong animalistic
belief system (Kuoy, 2013), whicis linked to many rituals and ceremonies
throughout the year in worship of the spirits that they believe inhabit the hills, forest
and streams around each settlement (Evansal, 2003. These beliefs are
incorporated into customary laws, which prohitdgarance of forest in the immediate

vicinity of settlements, in burial forests or in-ealled spirit forests (Fo&t al, 2008).

Traditionally, the governance structure svavillagebased, with no highdevel
institutions (Scott, 2009) Today, traditimal village level institutions survive
alongside state administrative roles (e.g. village chief), protected area authorities (e.g.
FA, police and military police) and NGOs (e.g. WCS and local development partners),
such that institutional controls on belaw are both formal and informaVillage

elders purahn ban play important roles resolving disputes, presiding over
ceremonies and advising other villagers about the harvest of natural resources or

clearance of forest (UNDP, 2010). The spokesman fowiltege elders dntreahr)
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also performs a key mediation role, brokering resolutions to disputeavearding
sanctions for those considered to have broken rules. Sanctions typically take the form
of gifts, such as chickens or rice wine, to aggrieved gmudr to the whole villge if

the offene is judged to be serious. In several villages, these institutions have merged
such that the traditional role of mediator often falls to the village chief, a political
appointment. Internally within the village, namstitutions are emerging through the
creation of resource management committees associated with various NGO
interventions. While these committees are ostensibly based on traditional institutional
structures, with village elders making up the majority ommittee members, the
roles and responsibilities of the committees are more formalised and larger in scope

than would traditionally have been the case.

Livelihoods

Although livelihood strategies throughout the project area depend on the terrain, the
majority of indigenous households would traditionally have cultivated hill rice and a
diverse range of vegetable and fruit crops to meet their subsistence needs,
supplemented by the consumption and sale of forest products (most notably liquid
resin collected frm tapped dipterocarp trees). In a survey of resapers, Evanet al

(2003) found that the sale of liquid resin on average contributed $338 to total
household incomeannually In upland areas, rice is traditionally grown in réed

sloped fields, whic are cultivated for a period of two to three years before being
allowed to return to fallow. This type of farming is carried out in a rotational system
with new fields cleared on a regular basis from land previously set to fallow. However,
these rotatiorgeriods were severely disrupted by the forced evictions carried out by
the Khmer Rouge, with the result that many areas that would previously have been
part of the rotational cycle now hold 40 years or more of forest growth. In lowland
parts of the proj area, there is some rotational farming but the majority of
households practice more productive, but sedentary, paddy rice cultivation. As
traditional livelihood systems relied heavily on sreadlle swidden agriculture, only

a modest proportion of commal lands were cultivated at any one time. While
swidden land use has often been considered to have a negative impact on forest
ecosystems and subjected to efforts to
land reforms; Ducourtieugt al, 2005; Leselin, 2010, there is evidence to suggest

that such systems can be sustainable @@k, 2000).
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Although the majority of indigenous households in project villages maintain
traditional livelihood strategies, there has been an increasing trend tothards
adoption of commercial agriculture observed throughout the uplands regioret(Fox
al., 2008; Milne,2013. This is bringing more and more families into the market
economy, although it should be noted that the Bunong have a long history of trading
(McAndrew, 2009). The introduction of cashew, and more recently cassava, is
thought to have contributed to signdnt expansion in the area of land farmed per
household (T. Evans, pers. comm.). This expansion is also thought to have affected
fallow cycles, with many plots now being planted with cashew rather than being

allowed to return to fallow.
2.4, Sitemanagement

The majority ofCa mbodi ads pr ot e c treated darmgthe 18988, wor k w
and is managed by the Ministry of Environment (MoE). However, little was
understood about the areas gazetted due 4goorg conflict during this period. As

such, PAs created ¢his time were little more than paper parks (Wilkteal, 2001)

and many continue to be .sbrom 2002, a series of Protected Forests have been

created by Prime Ministerial sudecree andgre managed by the FEonsequently,

the Cambodian protected areetwork is made up of sites managed either by the MoE

or FA. Most of theses site are located in remote forested areas, with lower population
densities and higher poverty levels than more accessible parts of the country (World

Bank, 2009).Under the 20053-orestry Law and 2008 Protected area Law, livestock
grazingand he extraction of Atraditional subsi s
local communitiesare permitted. Commercial logging and clearance of forest are,

however, illegal.

The main threatsotwildlife at the study siteome from the illegal clearance of forest

and both commercial and subsistence hunting (Watstah, 2001, Evanst al, 2003
Evanset al, 2012). Until 2012, the majority of forest losses were thought to be
caused by smalcale agricultural expansion and clearance by immigrant households.
In addition to these smadicale land grabs, there has been a significant increase in the
area of forest cleared by economic land concessions (ELCs). The granting of these
large scaleago-industrial plantations has increased dramatically across the country,
with ELCs covering 381,121 ha granted in 2012 alone (of which over 70% were
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within existing protected areas; ADHOC, 2018).response to growing unrest, a
moratorium on the grantingf new ELCs was introduced in 2012, although
applications that are c¢claimed to have been
(ADHOC, 2013).In addition to land grabs, another threat to wildlife and local
livelihoods is illegal logging. Loggers commgniarget high value timber species,
including those tapped by local villagers for the collection of liquid resin, and hunt
while camped in the forest. Recent discussions with villagers throughout the protected
area have highlighted the loss of resin t@®& growing concern, particularly in areas
located close to those granted as El(@spublished data)Conservation activities to
mitigate these threats have focused on law enforcement, community engagement,
biological monitoring and pécipatory land useplanning. Consequently, there are
many more controls on resource use than in the past, with timber, land and certain
wildlife species subject to legal protectidtowever, the collection of liquid resin is
permitted throughout the site and the trees fnohich the resin is collected are
protected under lawSanctions for those individuals caught extracting resources
illegally are minimal and typically comprise the confiscation of tools and whatever

harvest the individuals have been caught with.

Proposalsfor carbon financing of forest conservation in the area are well advanced,
and are being led by WCS at the request of the Cambodian government. These
proposals focus on thmre protectionzone, with participating villages located within

or in close proxinty to this zone (Figure 2.2Yhesevillagesare divided into 1'key
villages (thosewith farmlard or residential landn the project area) anithree other

user villageqthosedocumented to haveegular, significant forest use in the project
area but naoagricultural or residential land insiden the key villages, the whole
village is involved in most aspects of the projecdmost or all families ar@atural
resourceusers; in the other user villages project activities are focused only on those
families identified as being regular users of the project area (which in certain cases is
only a small minority of all families). The majority of villages within the site are
comprised of a number of discrete settlements, which can often be located several
kilometres from each other but still belong to the same administrative villagdrunit.
many cases similar conditions are found in each of the settlements but in one or two
cases livelihood opportunities may be significantly different (for instance if one

settlenent is more inaccessible than others).
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Under theSeima Protection Forest REBIDemonstration Projec¥WCSis providing
technical assistance to the FA to develop alsiiged carbon offset project under the
REDD+ framework. Cedits will be generated in the core protectioraaof SPF,
which is a designated national REBRIemonstration site (FA, 2010)h&projectis
currently undergoingalidation against the two leading voluntary market standards,
the Verified Carbon Standard (VCS), which focuses on quantifying emission
reductions, and the Climate, Community and Biodiversity (CCB) Standard, which
focuses on a&uring social and environmental-benefits. Conservative projections
suggest the site can generate emissions reductions of 300,080pE&r@ear beyond
baseline level{WCS, 2013) Revenues from the sale of credits generated by the
REDD+ project are exmted to expand opportunities for conservation activities,
including greater emphasis on incentive based approaches (btilrad, 2012).
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Chapter 3

Assessment of progress towards social targets of the Seima

Protection Forest conservation programme

3.1. Introduction

There is increasealwareness of the need for more effective monitoring and evaluation
of conservation outcomes and impactSsnhanced monitoringwould enable
conservation practitioners to assess the effectiveness of conservation policies, add
transparacy and accountability to decisionaking, detect potential issues and
identify possible remedial actions (Margoubs$ al, 1998; Ferraro & Pattanayak,
2006; Stemet al, 2005). Where commitments have been made to minimise or
eliminate negative impacts dacal people or to deliver positive benefits, effective
social monitoring and assessment of impacts is essential (Brockington & Schmidt
Soltau, 2004). To be effective, social impact assessments must be able to differentiate
between different groups and aseire changes in wdlleing across groups,
particularly those considered to be most vulnerable to environmental change (Adger,
2006 Daw et al, 201)). Such assessments can also bring practical benefits to the
implementation of conservation policies, pautarly in early stages, by improving
understanding of the social context in which conservation operates and identifying

existing social and economic trends under current conditions (Bretzlin 2002).

One of the key challenges surrounding any impgessment is the concept of
attribution, defined here as the ability to ascribe particular observed social changes,
such as household wdiking, directly to project activities and not other drivers of
change (Richards & Panfil, 2011). As conservatiorjguts typically operate within

highly complex and dynamic social environments (Berkes, 2004), the concept of
attribution becomes particularly important. Without it, social changes (both positive
and negative) may be attributed to project activities, eiviirese changes would have
occurred if no project activities had taken place at all. Such issues can be addressed by
using quastexperimental matched methodologies, in which control areas are
identified that resemble the project site but where no progutitees are conducted

(e.g. NaughtosTreveset al, 2011; Clement& Milner-Gulland, in press; Clemengs
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al., in presy However, these approaches are costly and it can be difficult to identify
conditions that closely match project sites or that are subject to alternative
interventions. Matched approaches have also been subject to criticism regarding the
ethics of repeatedly surveying people who are not benefiting from project activities
(Richards & Panfil, 2011)n development economics, where oiahg techniques are

also applied, there are concerns that matching compares poorly with the results of
randomised controlled trials (Duflet al, 2008).An alternative approacto impact
assessment, which is recommended for use in guidance issued I&firtieee,
Community and Biodiversity Association (CCBAlitilises thetheory of change
(ToC; Richards & Panfil, 2011)This approachs claimedto overcome the issue of
attribution by testinga priori hypotheses regarding causedeffect relationships
between project activities and social outcomes, and relies upon the careful selection of
monitoring indicators that reflect attributable social changes. This has the advantage
over quastexperimentabpproaches that there are no requirements to identify tontro
areas or survey households not directly affected by the projetcattribution is less

robust in the absence of a counterfactual

Although the framework of reduced emissions from deforestation and forest
degradation (REDD+) brings little new to thable in terms of how conservation is
implemented on the groun@lom et al, 2010;Clements, 2010)its emergence has

been greeted enthusiastically lspme conservation organisations and national
governments, who perceive its potential to secure fundinthé longterm protection

of forested areas. Whether or not this potentiadé@ised remains to be seeretdue

to its regulated nature and significant investment in readiness activities, REDD+ has
been well placed to incorporate and develop requinsntr the assessment of the
social impacts associated with its implementation. At the national scale, a set of seven
safeguards for REDD+ implementation was agreed at the Conference of the Parties
for the United Nations Framework Convention on Climatar@e (UNFCCC) in
Cancun in 2010. Included in these safeguards, was the commitment to incentivise the
fprotection and conservation of natural forests and their ecosystem services, and to
enhance ot her soci al and envi Masnwae nt a l b e
supported a year later Wyecision 12/CP.17 of the UNFCCC Durban Outconne

which party states agreed to implement a national level safeguards information system
to systematically monitor how REDD+ safeguards are being addressed (UNFCCC,
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2011) and réerated by the Warsaw Framework for REDD+ in 2013 (UNFCCC,
2013) These developments have been matched at the project level, where voluntary
projects certified as meeting the Climate, Community and Biodiversity (CCB)
standards, must demonstrate that thleas been a net positive impact on local
communities as a result of project activities (CCBX)13. As such, REDD+
activities implemented at both national and project scales should benefit local people

and include a component to assess the social imgsst€iated with those activities.

In order to satisfyhe requirements for social impact assessment for projects applying

for certification under the€CCB standards PA authorities at SPF designed a social

monitoring framework for the study site (WCS, 2Q1Bhis framework $ based on

the ToGCbased approach to social impact assessment of REDD#jepts

recommended by the CCBA (Richards & Panfil, 2011). Under this methodology,
Afcausal chainsodo ar e us edprdjectgaale and &clits.u al | s e
To do this project proponents made use of a conceptual model previously created in

2006, and updated in 2011 as part of the development of the REDD+ project at the

site, which linked project targets tmnservatioractivities and to direct and indirect

threats (Figure 3.1; WCS, 2013). Indicators were selected to measure progress

towards each target.

In this chapter, | investigate social trends in the 20 villages participating in the
REDD+ demonstration project ateigha Protection Forest for the period between
2007 and 20212utilising the indicators selectefdr the social monitoring framework

described above'he aim of this analysis threefold

1. to provide a baseline picture of trends in site demography, houkehol
economic welbeing and resource securityinform the analyses presented in
Chapters 4, 5 and 6.

2. to evaluate the social impacts of activities implemented at the studjnsite
advance of REDBinked social programmem relation to two key stated
targds of conservation management of the site:

1 increase security and productivity of natural resources to support local
livelihoods

1 ensure gfficient farmland to suport the livelihoods of current
residents
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Figure 3.1: Conceptual model developed by PA authorities for Seima Protection Forest REDD+ Demonstration Project (from WCS, 2013)
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3. to investigatethe appropriateness of the indicators seledwdthese two
targetsas part of thenonitoring frameworkor social impact assessment at the

site.

For this analysis| designeda household surveyhich was undertaken in 201,
supplement existing monitoring activities at the study site and to build upon the
results of a complementary survey undertakemsacthe same landscape in 2007.
Where data were previously lackinthe 2012 surveyreats a baseline forthe
indicatorsselectedoy project proponent®r the assessment of sociaklgenefits and
impactsexpected to ariskom the REDD+ project under delopment at the sité&or

data collected in both 2007 and 20p&ygress towards project targets is evaluated by
assessing thé&ends in selected indicators such, the2012 surveyforms a key
component of the social monitoring system developgdPA authoritiesfor the
REDD+ project. In addition to the analysis of social trends and impacts of
conservation activities at the study site, | present a discussion of lessons learned from
the implementation of this survey and associated implicatiorfsitiare social impact
assessment at the site.

3.2. Methods

Indicator selection

For each indicatoiselected to measure progress towards the two project targets
concerning local livelihoodd identified the expected trend that would indicate that
progress had lem made towards the respective project taffable 3.1) In all cases,

the business as usual trend (i.e. in the absence of project activities) was thought to be
negative,and soa positive trend was not necessarily required to indicate a positive
impact, as a stable trend could indicate that the project was having at least some
positive effect. In these cases, however, an observed negative trend would be

inconclusive in lighof a lack of a counterfactual.
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Table 3.1: Selected indicators for the two social management targets identified for Seima
Protection Forest. The expected trend that would indicate progress towards project targets is
given for each indicator.

Project target I ndicator With -project expected tend
(2007-2012)

1. increase security 1. resin tree ownership:  increased or stable security,

and productivity of ! 1a.no. of households abundance and productivity o

natural resourcesto  q 1b.no. of trees per harvested natural resources

support local household

livelihoods

1c. reported number of
meat meals in a week

1d. reportechousehold
resource security

2. ensure wficient 2. land ownership increased average area of
farmland to support measures: household land holdings, stab
the livelihoods of 1 2a.average holdings or reduced proportion of
current residents 1 2b. % lardless landlesshouseholds

Target 1: increase security and productivity of natural resources to support local
livelihoods

Security of natural resources can be understood in a number of different ways, which
may reflect aspects of tenure (i.e. the legal rights of resource users to access, use or
claim ownership of resources) or the sustainability of resource use. In thetaantex

the project target evaluated in this chapter, resource security is taken to mean the
long-term supply of théorestderivednatural resources upon which local livelihoods
depend. The project target is, therefore, interpreted as a stated intentiamatgenthe

study site in such a way as to ensure the-tengn protection and sustainable supply

of key natural resources withB8PF This is a difficult quantity to measure, as changes

in the use of different forest products may be caused by a numbextarfkfessuch as
varying demand or changes in stock levels. For this reason, three separate indicators
were selected to measure progress towards the target in addition to a poverty score
derived for each household. These included two variables focussed wselmld
access or use of resources (household resin tree ownership and the number of wild
meat meals eaten by a household in a week) and a third variable looking at reported

perceptions of household resource security as defined above.
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Resin tree ownership

As liquid resin has previously been shown to provide a significant proportion of
household income at the project site (Evanal, 2003), the trees from which resin is
collected are considered to be an important household resource. These trees are
subject to customary tenure rules, which give ownership rights to individual
households. As such, tree ownership is an important imdiazt the security of
natural resources that support local livelihoods. The total number of trees that can be
tapped is finite anadonsideredto be saturated (i.e. all trees mature enough to be
tapped are already owned by a househ@Gldments, 2012 Thetransfer of ownership

is largely through inheritancaVhen children reach marrying age and form new
families, they are typically given a small number of treeshieyr tparents. &w trees

are reported to be sold. The biggest threat to resin trees comeslégahlogging,
particularly in areas close to economic land concessions (H. Tragwns, obg.
Although local communities respect customary ownership of resin trees, illegal
logging teams target resin tree species because of the high value oftérecdip

timber. Consequently, the loss of trees to illegal loggers has the potential to reduce
total resin tree stocks and, hence, undermine local livelih@balsility in the number

of households that own trees and the number of trees owned by regingtap
households would indicate that resin trees la@ing successfully protectedls resin

tree species are some of the most valuable timber species in the project area, resin tree

numbers also provide an indication of the success of wider forest protectio

Meat meals

Wild protein sources are important for rural households, particularly the poor (Milner
Gulland & Bennett, 2003). As such, the number of meals eaten that contain wild meat
(including fish)could bean indicator of natural resource securiyableconsumption

would indicate that wild meat resources are sufficiently stocked to be able to continue
to support extraction, although this would not necessarily indicate that extraction
levels were sustainablmto the longer termHowever, as houselis within the
project area become better aff more farmingdependentsome households may
switch to alternative meat sources, such as farmed livestock or imported fish, as has
been noted in other contexts (Brashatal, 2004; Wilkieet al, 2005). Adecline in

the average number of wild meat meals eaten under such circumstances would not

necessarily indicate a decline in wild stocks. However, a decline in the number of
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wild meat meals concurrent with a decline in the total nurolb@neat meals eaten
(from both wild and farmed sourcexjuld beexpected to be indicative of a reduction

in wild stock levelsHence this ratio was chosen as the indicator.

Perceivedesource security

The final indicator selected to measure household resource securitynwdg the
reported perceptions of those households interviewed for the 2012 livelihood survey.
Each respondent was asked whether they felt secure abouttkess to natural
resources, including agricultural land, resin trees and other forest res@ndebe

reasons why they felt this way.
Target 2: sufficient farmland to support thedlihoodsof current residents

The second target identified in the conceptual model for the project is to ensure that
sufficient farmland is available to support curreltelihoods. Limited land
productivity is a direct threat to sustainable livelihoods in the project area, as low
yields and extensive land use practices increase the demand for smallholder farmers to
clear more forest in order to meet their productiondee@&wo indicators were
selectedby WCS to monitor this target: average household land holdings and the

proportion of households withoahy landat all

Household land holdings

Household land use patterns have changed dramatically in the period bétevega t
surveys in 2007 and 2012. In part this is due to the emergence of cassava, which was
introduced in 2005/6 by Vietnamese traders. This crop has changeuetraling
agricultural system practicedn the project area, with a wave of cassava adoption
spreading throughout SPF as access to villages improves and the prices offered by
traders increase. The emergence of cassava, and to a lesser degree other cash crops,
has increased the incentive forrfears to claim extra land by clearing more forest. It

is expected that increased land tenure security amongst many of the project agllages

a result of project activitiewill encouragdarming households to make the most of

this opportunity whilst resticting encroachment into conserved areas (see Chapter 4)

Of the 20 project villages, 15 villages have received or are in the process of applying
for communal land tenure in recognition of customary land rightdDiment, pers.

comm). Land designated tmommunal title is managed by a village committee, which
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then grants plots to individual households. For many households, this process is
expected to give them access to greater areas of agricultural land and, hence, the
average area of household land hodgi is an important indicator of the success of
this programmeHowever, unrestricted expansion of agricultural lands remains a
threat As such, it is important also to monitor the number of households that hold 5
ha or more landThe threshold of 5 ha waglectedas this is the area that households

are limited to by community regulations governing communally titled areas or legally

in the case of individual land titles

Land alienation

As commercialisation of agriculture spreads throughout the projeat household
livelihoods are increasingly dependent upon access to land. Aslswdeholdsare
becoming progressively more vulnerable to land alienation. At the same time,
pressure from immigrant households and influential external interests is styving
increase the price of land and draw in additional land speculation. More widely, land
disputes between local communities and large companies have increased dramatically
throughout Cambodia (ADHOC, 2013). Whilst SPF has largely been unaffected by
the inpacts of the widespread granting of ELCs, threbBber concessions have
recently been granted in the buffer zone, illustrating the increasing threat of
dispossession and land alienation to local livelilsoodMinority indigenous
communities, such as thoseuhd in the project area, are particularly vulnerable to
dispossession as a result of debt, misinformation, weak political voice or extortion. In
order for the project to achieve its target of sufficient land for local communities, it
will be necessary tsimultaneously protect communities from the threat of land
alienation. As such, the extent of landlessness within the project area is an important

indicator against which to measure success.

Vulnerable goups

One of the key requirements of any social impssessment is to be able to detect
project impacts on different soeeconomic groups within target communities,
particularly those considered most vulnerable to change or adverse impacts. To this

end,| identified several potential vulnerabtgoups (Tale 32).
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Table 3.2: Hypothesised vulnerable and special interest groups identified for the impact
assessmentThese groups are not exclusivand soit was possible for households to be classified
as belongirg to more than one group.

Potential vulnerable Reason for testing

households

widow-headed widow-headed households are likely to be more vulner
to shocks and have fewer livelihood opportunities.

dependent households that consist entirely of an elderly couple |
possibly grandchildren) may be more vulnerable to shc
These households amdso likely to have fewerphysical
resourcesas theseare oftengiven to their children upor
marriage.

landless landless households lack the means to grow their own

and may be dependent on daily wage labour opportun
Landlessness can also be a sign that the household has
into debt and has sold their land as a consequé&ateall
landless householdare poor, as some households m
consciously choose to focus on other livelihood activities

non timber forest NTFP collectors have been classified here as-tmober,

product (NTFP) nontliquid resin collectors.Commonly collected NTFP

collectors includerattan, bamboohoneyand wild fruit and vegetable:
Although there is a degree of overlap between the
groups, many NTFP collectors do not have resin tree
support them. NTFPs are thought to offer a safety ne
households that experience harddsnpand those househol
that collect them may be particularly vulnerable to losse
forest resources.

labour sellers households that are dependent on daily wage opportur
which are low in some villages, are more likely to have
access to imptaint resources, such as land and resin tree

indigenous as the majority of households in the project araa
indigenous there is little evidence to suggest that they
more vulnerable than any other group. It is possible that
may change in thduture, however, as therbave been
increasingnumbersof migrant households and indigenc
householdgsan bevulnerable to land alienation

resin tappers resin tree owners are not necessarily a vulnerable g
having access to a resource that is sedggect to fluctuating
yields than some crops. Tappers with few trees are 1
vulnerable to losses, however, and this group is of sp
interest to the project as it seeks to protect forest reso
with the project area.

Once vulnerable groups were selected, trends for these groups could be investigated

in addition to those for the overall population. In some instances, certain groups were
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identified for monitoring despite not proving vulnerable overall because of their

special interest to the project (e.g. resin tappers, indigenous households).

Household livelihood srvey

Twenty targetvillages were identified through initial consultations between PA
authorities and potential forestsers in the REDD+ project area. duantitative
household livelihood survey was conducted in all of these villagegeen April and

July 2012. Thisurveywas designed to complemenlivaelihood survey conducted in
2007 tocreatea socialbaselineagainst which impacts of the REDIptojectcould be
assessedAs such, the survey was designed for repeated iterations over the period of
the REDD+ project, which influenced some aspects of the deSige. survey
interviews were conducted by a Cambodian organisati@nntre for Development
OrientatedResearch in Agriculture and Livelihood Systems (CENTDOR), which
specialises in independent monitoring and evaluation of rural development projects.
The survey was carried out in this way in order to minimise the risk that interview
respondents taked their responses to what they thought PA authorities wanted to

hear.

In all bar three villages, at least 30 households were randomly selected for inclusion
in the survey, with 622 households interviewed overall. In the remaining three
villages, theravere insufficient households in the village at the time of the survey to
be able to sample at least 30, and so all available households were sdropled.
villages that are separated into discrete settlements, the sample was proportionally
stratified by sdtement. For example, if a village comprised two settlements of 200
and 100 households, the team would survey 20 households in the larger settlement
and 10 in the smaller. Within each settlement, households were randomly selected
from a list of householdkept by the village chief. Where possible, interviews were
conducted with those individuals identified as the household head. In cases where the
household head was unavailable for extended periods, their spouse was interviewed
instead. Interviewers follovee a structured questionnaire with a final qualitative
section focusing on perceptions of livelihood changes. All interviews lasted for

approximately one hour, with respondents compensated for their time.

The 2007 survey was conductedthg monitoring anevaluation unit of Cambodian

Centre for Development and Study in Agriculture (CEDAC), which was subsequently
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established as CENTDOR in 2008r this survey, 400 households from 14 villages
were interviewed, with sampling approximately proportionally iedt by village,

such that the majority of interviews were conducted in more populous villages. As in
2012, households were randomly sampled in each village and interviews were

conducted with the household head.
The basic necessityrwey

Although the 202 survey was designed to produce compatible results with those
produced by the 2007 survey, there were methodological differences between the two
surveys, so that improvements could be made to the protocol used and to the content
of the questionnaire. Thaost significant of these differences was in the handling of
household economic welleing. The 2007 survey focused heavily on the collection of
income data but as livelihood strategies within project villages are vulnerable to
stochastic events, such asop weather or flooding, income data can be highly
variable both spatially and temporally. This can make comparisons between different
parts of the landscape or different years difficult. For example, the rice harvest of
2006 was particularly poor and mahguseholds who were interviewed during the
2007 survey had been badly affected. Conversely, the rice harvest of 2012 was
generally good. Hence, any comparison of incomes between the two years would be
biased and likely to suggest a greater improvemeatamomic weHbeing than was
actually the case.

In order to overcome this issue, an alternative metric of household economic well

being was selected: the household poverty score derived from following the basic
necessity survey method (Davies, 1997). Titia survey instrument that provides a
participatory poverty index of sampled households, which is derived from ownership

and access data for a list of household assets and services. For the 2012 survey, a list

of 40 different assets and serviceswasdorhped at a wor kshop hel d ¢
headquarters in April 2012 (see CENTDOR (2012) for a more detailed description of

the workshop). This workshop was attended by 24 participants from villages located

in the three different livelihood zones, who wesdected to represent different sacio

economic groups with each village by project staff with a good knowledge of each

community. Followinghe adapted definition used by Clemesitsl. (in press) basic
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necessities were defined e fiminimum requirema for living that all households

of the community should have andarte should not have

Each household sampled was asked whether they had access to or owned each item on
the list. For each item the respondent was also asked whether they believeshthat i

to conform to the definition of a basic
calculated by adding the weighting for each item (calculated from the proportion of
respondents who agreed that an item was a basic necessity) that that household had
access to or owned, provided that at least 50% of respondents thought that those items
were basic necessities. For example, if a household owned four items, which were
thought to be basic necessities by 41%, 22%, 86% and 79% of respondents
respectively, lteir poverty score would be 0.86 + 0.79 = 1.65. These scores were then
converted to a proportion of the total possible score. In 2012, 32 of the original 40 list
items were thought to be basic necessities by over 50% of households sampled. Items
that lesghan 50% of people would think were basic necessities were included in the
list to make respondents think carefully about whether each item conformed to the

definitionand to future proof it against potential increases in wealth
Comparison of 2007 an2D12 household povertycsres

A basic necessity survey component was not included as part of the landstape
livelihood survey in 2007, but dataere collected on 11 assets and services that
appeared as items in the 2012 list. Two methods were testedive da adjusted

poverty score for 2007, using ownership data for just these 11 items.

The first method simply found a reduced poverty score for the 11 items for which data
was collected in 2007 by summing the 2012 weightings for each item owned. This
gawe a reduced score based on 2012 perceptions of whether or not those items met the
definition of a basic necessity. In the second method, a new score for households in
2012 was calculated using the 21 items for which no data was collected in 2007. This
adjusted score was then regressed against dummy ownership variables for the 11
items using the linear mixed modelling method described below, which provided
linear coefficients for each item plus a best linear unbiased predictor for each village.
A predicted pverty score for the 21 items not covered by the 2007 survey was then

calculated from these coefficients and added to the score for the 11 items included in
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both surveys. This gave an estimate for both time periods of the poverty score derived
for all 32 tems, as opposed to the score for only the 11 items common to both surveys

given by the first method.

Before comparisons could be made between the two time periods, it was necessary to
test the extent to which the adjusted poverty scores calculated hsihga methods

were representative of the score calculated for the full 32 items used to calculate the
overall poverty score for each household in 20P2arson's produchoment
correlatiors comparing the adjusted scores with the full poverty score wenel fior
households sampled in 2012. These showed that the reducedisdeeelusing the

first method provided a closer correlation (correlation coefficient = 0.90) with the
original full score and so this method was preferred as the basis for making
comparisons between the two time periods.

In order to compare the reduced poverty scores from the two surveys in greater detail,
a linear mixed model was constructed following the approach described below, with
reduced poverty score as the response varidiie. final model included some
explanatory variables that were different ttiose used to investigate the overall
poverty score in 2012. Two changes were necessary because the survey data collected
in 2007 did not allow for the calculation of household adwle equivalence and no

data were collected regarding labour constraints. Consequently, total household size
was used as a substitute for adult male equivalence and whether a household was
labour constrained was omitted from the model. A third change meade to
substitute a dummy variable for landlessness for the reported area of land claimed per
household, as landless households are one of the vulnerable groups identified above.
Finally, a survey year dummy variable was added to test for changes in pooeeety sc
between the two surveys aaal interaction term between this dummy variable and the

distance to the nearest market was also included.

Data analysis and statistical adelling

One of the main issues that had to be addressed before making comparisees betw
the results of the 2007 and 2012 surveys was the difference in sampling density
between the two surveys and the difference in the villages included in each survey. In
2007, samplingn each villagevas done on an approximately proportional basis, with

the consequence that very few interviews were conducted in some of the smaller
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villages. In 2012, the sampling design was modified to make it easier to monitor
variations in indicator trends between villages over time. Consequently, different
sampling densies were used for the two surveys. For each time period, weighted
means and standard errors were calculated for each indicator using sampling weights
for each village equal to the number of households in a village at the time of the
survey divided by theaumber of households sampled during that survey. As the
number of villages included in the survey was increased in 2012 to ensure that all 20
project villages were monitored, comparisons are made solely on the basis of those
villages that were sampled both surveysut excludingkKmom and Sre Andaol, as

land use data for these two villages wewasidered unreliable for t12907survey

Due tothe sampling design of the two surveysd the overall aim of the monitoring
programmeanalyses of longitudinal trendgere based ocomparing the results of
crosssectional anakes of each time periddather than a panel analysiggit was

felt that this approach offeredhultiple advantagesver the length of the REDD+
project Crosssectional sampling does not carry the risk of participant attrition to
which repeat surveys are vulnerable, nor does it put so much of a burden on
respondent households. Furthermore, newly arrived or formed households would
continually need to be added taoepeated survey. Finally, it can be very difficult to
match households between surveys, particularly if the household head dies, members

move away or the children marry and form new households.

Statistical modelling was conducted to give a greater uratetstg of indicator
trends and the socieconomic groups associated with different activities. Continuous
variables were analysed using linear mixed models (LMMs) and binomial or
Bernoulli variables were analysed using generalised linear mixed models (§LMM
For each analysis& number of household demographic and livelihood variables were
investigatel as explanatory variables (seppendixA; Table A.2for a description of

the household variables investigatde)r analyses in which the data from all séexdp
households were included, the area of land reported by each household was
transformed by taking the natural logarithm of reported area plus the square of the
first quantile divided by the third quantile. This constant was added to account for

zero vales.
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Backwards stepwismodel selection wasarried outon the basig\kaike information
criterion values(AIC; Akaike, 1974) If candidate models hadggAIC value of less

than two then the most parsimonious model was selectbdrwise the model with
thelowest AIC was selected (Burnham & Andersen, 200rginal and conditional

R? statistics were calculated for LMMs following the method proposed by Nakagawa
& Schielzeth (2013). These can be interpreted as the variance explained by the fixed
effects and whole model respectivelyelected models were checked for residual
normality, heteroskedasticity and correlations between fixed effects and the residuals.
Overdispersion in binomial logistic regression models was checked by comparing the
sum of squared Pearson residuals with the approximate residual degrees of freedom.

No issues were found.
3.3. Results

Population andimmigration

In 2006 the total number of housdds in the project villages and settlements for
which dataareavailable for both time periods (17 villages plus two settlements) was
1838 (Evans, 2007). In 2012, the household population for the same villages and
settlements had grown to 2768, represgnén overall annual growth rate in the total
number of households of 7.1%. However, this growth was not distributed equally
between the project villages. Three villages (O Am, O Rona and Sre Preah) alone
account for 75.3% of the increase in the total numdfehouseholds and if these
villages are excluded from the calculations, the resultant annual growth rate in the
total number of households ieduced significantly to 3.8%. As these three villages
are located closest to the district capital of Keo Sdins#rict (Figure 2.2),his result
suggests that much of the overall increase in the number of households is due to
immigrant Khmer households from other provinces moving into the project area in
search of land. This is further evidenced by the resultaifttia the proportion of
indigenous households in the project area. In 2006, the percentage of indigenous
households in comparable project villages (i.e. those with sufficient data in both time
periods to be able to make a comparison) was 67.2% butatisifopped to 54.6%

by 2012, a reduction of over 10% in just 6 years. Until a recent drive to title
household claims to land in 2012/13, the vast majority of land claims from migrant

households were illegalHowever, land claimed by immigrant householdsswa
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excluded from negotiations over indigenous land titidich reducedthe legal
entittement of the native Bunong communitieghe natural resources on which their
livelihoods depend. As of yet, this wave of immigration has been restricted to the
southen lowlandpart of the protected area but recent improved road access to other
parts of the project area has already increased the level of immigration (H. Travers,
pers. obs.)As such, any conservation activities planned for the project site must take

acount of the effect that migrating households may have.

Household povertysore

The main metric used for assessing the economicheatly of households from the

20 participant villages was the score derived from the basic necessity,swhiely
ranges fran 0 to 1 (with higher scores indicating better off householtis¢ poverty
scores for households sampled in 2012 range from 0.10 toferB&dightings used

to calculatehouseholdpoverty score see AppendixA; Table A.). This clearly
illustrates the etent of the difference in economic wéléing between the poorest and
best off households in the project area. The distribution of scores is approximately
normal with a mean sce of 0.44 (SE = 0.13; FigureZ3. Once differences in the
number of househosdin each of the villages across the project area were accounted
for, the adjusted average household poverty score fdatiiscape increased to 0.47
(SE*=0.04).
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Figure 3.2: Distribution of full household poverty scores from the 2012 quantitative household
livelihood survey.

A linear mixed model was constructed order to investigate the demographic and

livelihood factors that were most strongly correlated with household economic well
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being, withhousehold poverty scores as the response variable #mgevas a random
effect (Table 3). Included in the final selected model were nine explanatory
variables: three related to household demographics and six related to livelihood
strategy or opportuties. This correlates very closely with a similar analysis of basic
necessity poverty scores for households in northern Cambodia (Cleeteaitsin

press.

Table 3.3: Coefficient estimates for the LMM with the full household poverty score for 2012 as

the response variable. Standard errors are given in parenthese{sm = 0.363=| 1= 0.416 Resin
tree ownership at the intercept was taken to be-80 trees.

Variable Estimate t value
intercept 0.487(0.018) 27.148
adult male equivalence +0.005(0.002) 2.203
widow -0.038(0.012) -3.127
In(area of land + 0.3738) +0.050(0.006) 8.073
owns 51150 resin trees +0.031(0.011) 2.943
owns > 150 resin trees +0.055(0.017) 3.164
shopowner +0.080(0.014) 5.585
labourseller -0.064(0.009) -7.355
employed +0.034(0.012) 2.892
serviceprovider +0.034(0.015) 2.268
labour constrained -0.025(0.008) -3.036

distance to nearest market [kr -0.002(0.000) -5.850

The resultant linear coefficients estimated by the model provide a useful guide to
understanding which soceconomic groups are most economically vulnerable. The
results suggest that the most disadvantaged households with respect to poverty scores
were haiseholds with little or no productive land, households with few or no resin
trees, households in which the husband had died, households that were part of the
wage labour market and households that reported being labour constrained. Of the
seven hypothesidevulnerable groups presented in TaBl& only widowheaded,
landless and labour selling households were found to have reduced poverty scores.
Ethnicity was not a significant explanatory factor of household poverty score. This is
likely to be due in parto other variables associated with being an indigenous
household that were included in the model (e.qg. resin tree ownership) but also the fact
that indigenous households are the majority ethnic group within the project area.
Interestingly, no effect waodind from being an NTFP user despite the collection of
NTFPs commonly being associated with poorer households (Wunder, 2001), although
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this is possibly because households with many resin trees (and hence wealthy) spend

longer in the foest and will collecbther NTFPsat the same time.

The strongest effean household poverty scod# all those identified was for the
reported area of productive land claimed by each household. As reported areas were
log transformed and a constant added to account for slssnand the presence of
zero values respectively, interpretation of the resulting coefficient estimate is not
straight forward. Plotting the estimated relationship between household poverty score
and reported productive areas overcomes this problem amds ghat the reported

area under cultivation is strongly associated with economichwegtig for the range

of areageported in the survey (Figure3p. It is also clear that households with little

or no land were strongly disadvantaged.
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Figure 3.3: Estimated relationship between the full household poverty score and the total
reported area claimed per household. The vertical dashed line is drawn at the mean area of
productive land claimed per household.

In addition to the effects of household explanatory variables, much of the variation in
household poverty scores was accounted for by the inclusion of the village that each
household was resident in as a random effect in the model and the distance of the
village from the nearest all day market. The effect of distance to the nearest market,
which is a good proxy for the remoteness of each village, is such that for the most
remote village, Sre Khtong, household poverty scores decrease by 0.16. This is
strongly indcative of the reduced livelihood opportunities in more remote villages, as
fewer traders come to those villages and the cost of transporting goods is higher. The
residual effect associated with each village can be seen through estimating best linear

unbiased predictor¢BLUPS)for the village random effect, which for the purposes of
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this analysis can be conceptualised as the equivalent of the linear coefficients found
for the explanatty variables. Plotting the BLUHsr each village shows that, despite
quite large 95% confidence intervals, there is significant difference in the effect that
the conditions in different villages (excluding remoteness) have asehold poverty

scores (Figure.3).
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Figure 3.4: BLUPs for the village random effect. The xaxis shows the effect of living in a
particular village in terms of the difference to the full household poverty score from the intercept.
Error bars show the 95% confidence interval for each village.

Adjusted poverty scores were used to compare household economiebeumi
between 2007 and 2012. For the 11 items used to creasljistedpoverty scores,
these scores ranged from 0.08 to 0.83 in 20@Vfeom O to 1 in 2012 (Figure. 5.
Correcting for the dierent numbers of households in each of the villages surveyed in
both 2007 and 2012 gives averamustedpoverty scores of 0.42 (SE* = 0.07) for
2007 and 0.50 (SE* = 0.07) in 2012espite similar means for the two surveys, there
is a righthand skew fohouseholds in 2012.

A linear mixed model was constructed to investigate changesljirstedpoverty

score in greater detail (Table 3.4). The effect of the survey year dummy variable
shows that there was a significant increase of 0.15 iadhestedchoushold poverty

score between the two surveys in 2007 and 2012. This showed that, on average,

households have access to or own more of those items classified by their peers as
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basic necessities. As such, these results confirm that household econonfieivgell

has improved over the period between the two surveys. However, with the exception
of distance to the nearest market, no interaction terms were included in the model.
This suggests that there have been no significant improvements in equity, despite
overdl improvementsin economic welbeing as some sociceconomic groups

maintain their advantage while others remain more economically vulnerable.
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Figure 3.5: Comparison of the distribution of adjusted houséhold poverty scores between the
2007 and 2012 quantitative household livelihood surveys.

Table 3.4: Coefficient estimates for the LMMs with the adjusted household poverty score as the
response variables. Standard errors are given in parenthese=|5‘3 = 0.330=| +=0.335

Variable Estimate t value
intercept 0.38 (0.023) 15.542
household size +0.020(0.003) 7.145
widow +0.04 (0.018) -3.289
landless -0.064 (0.019) 2.726
owns 51150 resin trees +0.033 (0.015) 2.218
owns > 150 resin trees +0.069(0.025) 4.644
shopowner +0.112(0.024) -8.804
labourseller -0.116(0.013) 3.377
employed +0.071(0.021) 7.306
serviceprovider +0.059(0.022) -2.927
survey year (2012) +0.146 (0.020) 2.672

distance to nearest market:survey year (20 -0.001(0.000) -2.218
distance to nearest market:survey year (20 -0.0 (0.000) -6.200
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One exception to this can be found by comparing the effect of the interaction terms
between the distance to the nearest market and the survey year dummy variable on
household poverty scores. In 2012, the effect of living further from the nearest market
was three times stronger than for 2007. For some of the most remote villages, this
increased disadvantage due to distance from market centres is sufficient to offset the
gains suggested by theurvey year As such, households in these villages have
effectively experienced no improvement in household poverty scores. These results
suggest that, whilst overall levels of household economic-lvestig are improving
across the project area, development is occurring at different rates. Households in the
most remote Mages have yet to experienaauch or any benefit, while those

households living in villages close to market centres are developing more rapidly.

Resource scurity

Resin tree wnership

In 2007, 216 out of 398 households (54.3%) reported owning resis, tree
approximately the same proportion as in 2012, when 301 of the 622 households
sampled (48.4%) reported owning resin trees. Applying population weightings for
each of the villages sampled in both surveys gives an adjusted proportion of 0.45
(SE* = 0.11) 6 households owning trees in 2007 and 0.34 (SE* = 0.15) in 2012.
Given population growth between the two surveys, this result suggests that, whilst the
proportion of households that own resin trees has decreased, the absolute number of
resin tree owners nyghave increased slightly (741 in 2007 to 864 in 2012). Of those
households that reported owning trees, the average number owned in villages
surveyed in both years was 93 trees in 2007 and 99 trees in 2012 respectively. This
suggests that, as both the dbs®m number of households with resin trees and the
average number of resin trees owned has increased between 2007 and 2012, the total
number of resin trees being tapped may also have increased. However, the differences
found between the two years are witlionfidence intervals and so it is not possible

to say this with any certainty. Similarly, though, there is no evidence of a significant

decrease in resin tree numbers.

In order to assess the trends in resin tree ownership in more detail, a genenalzsed |
mixed model, with a resin tree owner dummy variable as #sponse was

constructed (Table 3)5Five explanatory variables were included in the final model:
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household size, indigeneity, landlessness, whether the village sampled was situated in
the @re zone and a dummy variable for the year of the suiMey.variable with the
greatest effect was whether a household lived in the core zone, sgichcantly

raised the probability that households would own resin .ttedgenous households

were al® significantly more likely to own resin trees. Household size pesstively
correlatedwith the probability of owning resin treemd Bndless households were
found to have a reduced probability of tree ownersdlippough the effects of both of
these vaables were marginalA small effect was also found for the survey year
dummy, whichshows that households experienced a marginal drop in the probability
of owning resin trees between the two survey years. This drop does not necessarily
indicate a declinén the security of this important resource. The number of resin trees
suitable for tapping within a certain area is limited and it is thought that all available
trees are tapped (Evams al, 2003). Hence, as the population grows, it is to be
expected tht the proportion of households with trees might fall. Provided that the
decline in the proportion of resin tree owners was not coupled with a fall in the
number of resin trees owned per household, it is considered likely that tree numbers
were relativelystable.

Table 3.5: Coefficient estimates for the GLMM with the probability of owning resin trees. The
difference in probability was found by a reverse transformation of the logit link function used in

the GLMM for households of sample average size. Standard errors are given in parentheses.
Significance values: * = P < 0.01; *** = P< 0.001.

Variable Estimate P
intercept 0.013 (0.06p  ***
household size +0.007(0.002  ***
indigenous +0.118(0.0449  ***
landless -0.023(0.005  **
in core zone +0.418(0.260  **

survey year (2012) -0.020(0.004)  ***

To check this, a linear mixed model was constructed to estimate the number of trees
owned by each resin tree owning household, correcting for householeesociomic
factors. The only variable that was found to be correlated with the number of resin
treesownedwasthe adjustedhousehold poverty score (Tablégg a relationship that

has already been observed (Tablg)3 The dummy survey year variable was not
included in the final selected model, suggesting that there was no significant change
in the numier of resin trees owned per household between the two surveys. This

stability in the number of trees per household suggests that the observed decline in the
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proportion of resin tree owning households is likely to be due to the increase in the
number of hogeholds in the study area rather than a decline in the absolute number of
households involved in tappin@ne caveat to this result is that both the marginal and
conditional R statigics for the modelare low, whichmay suggesthat reporting of

resin tre& numberss unreliable

Table 3.6: Coefficient estimates for LMMs, with the natural logarithm of trees owned by resin

tree owning households as the response variable. Standard errors are given in parenthed%s.:
0.03444=0.149

Variable Estimate t value
intercept 3.848(0.129) 29.753
adjustedpoverty score| +0.080 (0.020) 3.914

In 2012, respondents were also asked if they had been affected by companies or
outsiders logging their resin trees Iretpast five years. In total, 23 households%g.7

from 10 different villagesesponded that they had lost trees, at an average of 115 each.
It is possible that the number of trees reported as lost has been inflated in individual
cases, and in some villages it is surprising #wamany trees were reportéost by

one housebld but no other households hagéemingly been affectedVhile the
number of losses does not appear to be high enough to have significantly affected the
average number of trees owned by resin tapping househblelsreportedosses
represent a significant loss of potential income for those households affected and

indicate that somiegging ofresintreesis occurring within the landscape.
Wild MeatMeals

In 2007, the average number of meals that contained meat from any sourceavas 14.
(68% of meals), of which 4.4 meals (21% of meals) contained wild meat. In 2012, the
average number of meat meals was 11.3 (53.7% of meals), of which 3.6 meals (17%
of meals) contained wild meat. There are very strong spatial effects associated with
the rumber of wild meat meals consumed. As such it is difficult to explain the
differences in consumption patterns without taking account the variation between
villages. Correcting for variation between villages, by applying population weights to
calculate a wighted averag, gives an adjusted populatiande average number of
meat meals 12.9 per household (of which 2.9 meals contained wild meat) in 2012.
Comparing adjusted values for households in villages sampled by both the 2007 and

2012 surveys shows thatettaverage number of meat meals decreased from 15.8
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meals per week in 2007 to 13.5 meals per week in 2012 and wild meat meals eaten

decreased from 5.2 to 3.1.

A generalised linear mixed model was constructed in order to understand which
sociceconomic vaables were correlated with the number of wild mestals
consumed in 2012 (Table 3.7he results of this model reveal a significant effect of
household opportunity to hunt or fish on the number of wild meat meals eaten: resin
and NTFP collectors spend neatime in the forest, service providers spend longer in
the village and widows and labour constrained households have less time available to
hunt or fish than larger households or those with available labour. The effect of
householdpoverty score also sggsts thatonsumption ofwild meat declines with
increasing household economic wiedling, although households that are in debt eat
fewer wild meat meals a week (possibly because they sell any meat that they catch).

Table 3.7: Coefficient estimates for the GLMM with the number of wild meat meals consumed
per household in one week in 2012 as the response variable. The difference in the number of wild
meals eaten was found by a reverse transformation of the libdink function used in the GLMM

for an average household (i.e. assuming sample averaggjusted poverty score, household size,
education level and distance to nearest market). The difference in number of wild meat meals
consumed provides an estimate ohe effect of belonging to each of the different socieconomic
groups included in the model. Standard errors are given in parentheseSignificance values: ** =

P <0.01; ** =P <0.001.

Variable Estimate P
intercept 1.605 (0.530) ***
adjustedpoverty score -0.665 (0.014) ***
household size +0.055(0.018) **
number of years education +0.093(0.014) ***
resin tree owner +0.422(0.113) ***
service provider -0.391(0.131) **
NTFP collector +0.997(0.128) ***
widow -0.311(0.111)  **
in debt -0.430(0.070)  ***
household labour constraine -0.398(0.065)  ***
feels resources secure +0.217(0.095) *
distance to nearest market +0.040(0.011) ***
in core zone +1.561(0.861) **

The estimates for village level explanatory effects (distance to nearest market and
whether the village is inside the core zone) reveal a similar picture, with households
in those villages close to allay markets eating markedly fewer wild meat meals than
more remote villages were alternative meat sources are less available. Households

living in villages located inside the core zone were found to eat significantly more
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meat meals per week than those living outside the core zone, suggesting that
conservatia activities may be having a positive effect on household protein intake or
that there idower availability of alternative protein sources, such as mabketght

fish. Alternatively, this result may be an artefact of lower enforcement effort in more
remot villages.Together, these results demonstrate the relative importance of spatial
effects on the number of meat meals consumed per household as opposed to those
associated with belonging to different seelmonomic groups. Overall, a complex
pattern emerngs, with the number of wild meat meals consumed determined by
availability (living within the forest, the time available to households to spend
hunting or fishing, the resources available to each household and opportunity to
choose alternative meat sowsc€onsequently, whilst the number of wild meals eaten
appears to have declined, it is difficult to attribute this decline to a reduction in stock
levels. However, as the total number of meat meals eaten from any source has also
decreased slightly, it isggsible that there has been a decline in stocks that households

have not been able to replace.
Perceived busehold resourcessurity

The results to the question evhether survey respondents felt secure regarding the
resources upon which they rely showldtle variation between villages, with the
exception of O Chrar, O Rona and Sre Khtangathich lower than average levels of
resource security were reported and whichd all been recently affected by
concessions or illegal logging) and Pu Tram Which higher than average security
was reported andrhich has an elephant sanctuary located close by with strong links
to the local community and tiés the conservation project). In total, 271 households
(44.9% of those that responded to this question) &gtre about their resources.
Correcting for population differences between villages gives a marginally different
adjusted figure for the whole project area of 47.6%. Of those households that felt
secure about their resources, the presence of conservatibe area was citedyb
59.8% of respondents (Figure B.6-or those that did not feel secure about their
resources, concessions (56.9%) and illegal logging (33.1%) were cited as the two

biggest threats.

A GLMM was constructed to understand whicbuseholds felt most secure about
their resources, with the probability of feeling secwsdhee response variable (Table
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3.8). All of the explanatory variables included in the final model were found to be
associated with feeling insecure (i.e. havingwadoprobability of feeling secure) and

were related to those households who rely on natural resources the most. Households
who collect NTFPs, have many resin trees or live in the core zone were found to feel
the least secure, all of whom are most relianthatural resources. In many respects

this is unsurprising, as those with the most to lose could be expected to be most
concerned about the security of the resources upon which they rely, but it does show
that there is progress to be made with regard ¢ceasing the security of natural

resources at the site.

Conservation project and authoribes profect our resources

Has never had a problem

Has littla or no land to worry about

Land closa to the house

Has land title

Live far from province or district town

There is plenty of forest and land

T T
50 100 150

-:-—_,_=.=|:|[:|_...,_...

Mumber of households that feel secure about their resources

Figure 3.6: Reasons given for why respondent households felt secure about their resources

Table 3.8: Coefficient estimates for the GLMM with the probability of feeling secure about
natural resources important for livelihoods. The difference in probability was found by a reverse
transformation of the logit link function used in the GLMM for an average houséold (i.e.
assuming sample average number of resin trees per household). Standard errors are given in
parenthesesSignificance values: * = P < 0.05** = P < 0.0L, ** = P <0.001.

Variable Estimate P
intercept 0.618 (0.054) **
NTFP collector -0.210(0.045) ***
no. resin trees  -0.001(0.000) *
in core zone -0.145(0.068) *
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Sufficient farmland to supportilvelihoods

Household land se

In 2007, the weighted average area of productive land claimed per houkehibilel
villages sampled in both periods was 1.8 ha, with 70 households (20.2%) rdported

be landless. In 2012, the weighted average area of productive land for the same
villages had increased to 2.3 ha per household, with only 32 households (7.2%)
landless. Across the full 20 project villages, the weighted average land holding was
found to be 2.4 ha per household. Amongst those households with land, the average
reported area of land held increased from 2.2 ha to 2.6 ha per household between
2007 and 2012However, it is likely that these figures do not reflect the true extent of
increases in land use (see Chagjer

A linear mixed model of the leggansformed area of land claimed per household was
constructed fotand owning households (Table B.9heresults of this model show

the variable with the greatest explanatory power in both time periods #ljinsted
household poverty score, with an increas@.afin householdooverty scoe found to

be associated with a 19.1%crease in household landt is likely that this
relationship acts in both directions. Better off households are more able to acquire
additional land and have the resources to cultivate it, while acquiring more land is
likely to bring in greater earnings and, therefore, increase holsgseconomic well
being. A dummy survey year variable was not included in the final model, which
suggests that in real terms, despite increaseBousehold economic weltleing
between the two surveys, there has been no significant increase acrossisbapan

in the area of land held by households.with the model of the number of resin trees
owned, both the marginal and condition&l $Ratistics are low. Given that no other
correlation was foundhis supports the argument that reporting of areasisliable

Table 3.9: Coefficient estimates for LMM with the log transformed reported area of land claimed

per household as the response variable. Standard errors are given in parenthesh@.: 0.175
=| 1=0.216
s

Variable Estimate t value
intercept -0.439(0.095) -4.608
adjustedpoverty score| +1.908 (0162) 11.767
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The proportion of households that reported owning more than 5 halseasrtually
unchanged between the two surveys, with 5.5% of households with more than 5 ha in
2007 and 4.8% in 2012. This suggests thatnumber of households complying with
community regulations or legal restrictions on land ownership may be relatively
stable, although it is difficult to give too much credence to these figures given that

interview respondents are unlikely to admit to rule breaking.
Land alienation

The results of the two household livelihood surveys show that the percentage of
landless buseholds decreased between 2007 and 2012 (20.2% and 7.2% respectively).
Correcting for variation between villages by applying population weights gives
slightly revised figures of 19.8% landless households in 2007 and 8.3% in 2012.
These figures suggestatttompleteland alienation is less of a problem than before. A
generalised linear mixed mod&las constructed to investigatthe probability of
households being landless in the two surveyed tiergogs in more detail (Table

3.10. Household poverty scaravhether the household owned resin trees and a
dummy survey year variable were all included in the final selected model. The
relationship between landlessness and poverty score has already been shown, and the
model confirms that households with lower pdyescores have a higher probability

of being landless than those with higher scores. Resin tree owning households were
also considerably less likely to be landless. This is unsurprising, as owning resin trees
is closely associated with household wmding. For a household of average poverty
score, the probability of being landless fell by 0.15 between the two surveys,
suggesting that progress has been made towards reducing the extent of land alienation
in the study site. This is particularly hearteningzegi that a programme of
participatory land use planning has been the one of the major conservation activities
implemented over this period.

Table 3.10: Coefficient estimates for the GLMM with the probability of a household being

landless as the response variable. The difference in probability was found by a reverse
transformation of the logit link function used in the GLMM for an average household (i.e.

assuming sample average household poverty score). Standagrrors are given in parentheses.
Significance values: ns = P > 0.05** = P < 0.001.

Variable Estimate P

intercept 0.214 (0.083) ns
adjustedpboverty score -0.03 (0.001) ***
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resin tree owner -0.143(0.024) ***
year (2012) -0.1%4 (0.019) ***

In 2012, interview respondents were also asked if they had lost any land to companies
in the last 5 yeard.enhouseholds (1.6%yom seven villageseported losing land, at

an average of 3.3 ha each. As with resin tree losses, the magnitude of theses losse
unsubstantiated but suggests that households remain at risk of losing land to

companies granted economic land concessions.
3.4. Discussion

In general, the overall status of the indicators considered in this chapter is largely
encouraging, particularly thémprovements in household economic wading
observed generally and for all vulnerable groups. Whilst some groups continue to be
at a disadvantage relative to other households, this has not prevented them from
experiencing an overall improvement in econo wellbeing as has been reported
elsewhere in Cambodia (Clememtsal, in press) The only cavat to this picture of
landscapevide development is for households located in the most remote parts of the
project area, where distance to market centffisgtothe gains in economic wdiking
observed elsewhere. It is expected, however, that the economibeirall of these
households will be found to have improved at the next iteration of the quantitative

livelihood survey, as access to this part of thagqet area is improving year by year.

Of the two social targets examined, progress has been made in relation to aspects of
both of them. For the target to increase natural resource security, the results relating to
the three of the main indicators consibk suggest, ohalance, that the key resources
upon whi ch p e opleadcontinliei tv dd prdtextodd SVhilstl ehe
probability of a household owning resin trees has fallen marginally, this can largely be
attributed to the increasing number of heluslds living in the study site and the
number of resin trees owned by those households that have trees appears to be stable.
The number of wild meat meals per week has fallen but it is not clear whether this is
associated with increased availability ofeahative protein sources or a decline in
stock levels. Perceptions of resource security were not recorded in 2007 so a
comparison between the two years was not possible. However, nearly half of all
households feel secure about their resources, of whehmifjority attribute this

feeling to conservation activities.
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For the second target of ensuring sufficient farmland to support household livelihoods,
progress was more cleant. Most positive was the significant reduction in the
percentage of landless useholds, a group shown to have lower household economic
well-being than those with at least some productive land. As one of the main
interventions undertaken by the project in this period has been a programme of
participatory land use planning and indigas land titling, in which the indigenous
communities of six villages have now been granted communal land title, this trend
demonstrates encouraging progress towards the project (Bigets et al., 2012b)

This is particularly encouraging given the hightes of landlessness across the
country (UNDP, 2011)The average land held per household was less encouraging, as
this does not appear to have changed. However, there are issues with using reported
areas (as discussed below) and it is thought likelyttigatrea of household land has

in fact increased (see Chapter 4).

Of the indicators investigatl, most concerning are projaecide population trends

and the percentage of households that feel insecure with regard to key natural
resources: land, resin tse@nd forest products. Whilst the majority of the rise in
household numbers has been centred on the lowland area close to the Keo Seima
district town of O Am, other parts of the project area are experiencing higher than
average growth. Immigration is a peular concernas itis often cited as a reason

why households feel insecure regarding their natural resoarwkss a significant

driver of forest lossnationwide (Chan, 2008; McMahon, 2008; Biddulph, 2011)
Efforts to curb immigration (mostly centrezh the enforcement of protected area
boundaries and community land use planning) argaang but current trends remain

a concern. So too does the percentage of households worried about their resources. In
this case, the majority of households cited ecdndand concessions and illegal
loggers as the main threats. It is expected that project efforts to protect resources from
both of these threats will improve as a result of accreditation of the SPF REDD+
demonstration project and, hence, the percentagmwudeholds concerned for their
resources is expected to fall. However, the level of perceived insecurity in relation to
key natural resources is a congeas it is throughout the country (Chan, 2008;
Grimsditch & Henderson, 2009; Biddulph, 2011)
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Data issues

Whilst the picture presented by the results is generally positive, the quality of the data
used must be taken into account. Many of the indicators considered were selected in
such a way to minimise issues that can arise in areas where educatioteraay li
rates are low and responses highly variable. For instance, one aspect of household
livelihoods that is of particular interest is the income households receive from
different livelihood activities. Whist data for this was collected in both the 2087 a
2012 surveys, collection of income data can be subject to multiple issues, particularly
if long recall periods are used (Bernaetl al, 1984). Consequenthyhousehold
poverty score was preferred for making comparisons in household economic well
being letween the two time periods. However, it was not possible to completely
eliminate some of these sources of uncertainty, such as area estimatsbroterm

recall.

Area reporting is particularly difficult. The majority of plots are irregularly shaped

and are often located on steeply sloping ground that makes estimation problematic,
even for experienced individuals and despite efforts to improve the quality of area
data collection. During the implementation of the 2012 quantitative livelihood survey,
trained CENTDOR enumerators paid particular attention towards assisting
respondents in answering area questions as accurately as possible. In some cases, area
estimation may also have been improved by the manner in which househlddsisel
cassava. Oftenassava iglds are now sold on the basis fiéld area and an
assessment of quality, not on actual yield, with cassava traders supplying the labour to
harvest whatever the field yieldS. Milne, pers. comn). Fields are measured as part

of this processwhich may aid some farmers in becoming more aware of their field
sizes. These cases are the exception, however, and so area estimation remains an issue.
In addition to the difficulties in estimation, there are also concerns that farmers may
choose to delierately misreport areas, particularly if they have cleared forest illegally
outside of agreed community boundar@s have exceeded area limitAnalysis
presentedn Chapter 4 for which household plots were measured with GPS units,
found significantly hjher householdand areas than those reported during the 2012
livelihoods survey in the two villagesampled as part of this analysibhis is a

concern, and it shows that more rigorous methods are required to collect data relating

to the area under culéwion for each household.
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Possibly the largest source of error in the data presented does not come from
misreported values but from activities that were cmtered by the 2012 survégr
reasons of cultural sensitivitgnd because the CCB manudal REDD+ impact
assessmentsgates that illegal activities do not need to be considered when assessing
the social impacts of projec{Richards & Panfil, 2011)Iin landscapes such &PF

where involvement in smaéicale illegal activity is high, this can leadgmblems in
interpreting the data. For example, if the project is successful in reducing illegal
logging or forest clearancfoth important targets with respect to REDDit)is
conceivable that household economic waing indicators will reveal a neecline
Certain vulnerable groups, who may become involved in illegal activities for lack of
alternative options, are likely to lagsproportionatelyaffected.In this situationthere

are potentially complextradeoffs and synergies between conservataijectives.
Effective action towards one project target (reduced deforestation or degradation) may
seem to penalise progress towards another (increased econorrdiemg)ifor some
groups (e.g. households involved in illegal logging) but benefit othegs K(@sin
tappers) These trad®ffs may even occur within the same househ@ld. a
household may benefit from improved protection of resin trees but lose out if they are
involved in illegal loggingor land clearance)under CCBA guidancehowever,
negatve impactsfrom illegal activitiescan beignored but it is difficult to attribute
reductions in household economic wed#ling to successful project activitiesthout
monitoring involvement in illegal activitiesComplementary qualitative mooiting
appoaches, whichcan significantly improve understanding of research contexts
(Drury et al, 2011),may serve to minimise the confounding effect of economic gains
from illegal activitiesbut it cannot be assumed to be eliminated entirely.

Indicator selectim

One of the principal objectives of the 2012 quantitative livelihood survey was to test
the appropriateness of the indicators selected as part of the social monitoring
framework. The monitoring of social impacts resulting from project activities in a
contex such asSPF where livelihood strategies are going through a period of
significant change as a result of improved access and greater integration with the
maiket economy, is highly complex, whichakes it difficult to select indicators that
reflect change that are directly attributable to project activities or thrgats

evidenced,for example, by the difficulties in interpreting trends in wild meat
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consumption) However identifying suitable alternative indicators asso difficult.

For example, in ordeto assess progress towards the target of ensuring sufficient
farmland to support household livelihoods, an understanding of how much land is
needed to be sufficient is first requiréthis is problematicsince both agricultural
productivity and livelihad strategies varyA household that grows cash crops may
require less land than one that grows rice. In this instance, it may be sufficient to ask
each household if they are able to feed themselves without difficulty all year round,
but subjective questis such as this are vulnerable to bias or strategic responses.
Consequently, one of the key pieces of information required to assess progress

towards this project goal remains illusive.

This difficulty in selecting alternative indicators or indicators ahhprovide clear
evidence of positive or negative trends undermines the suitability of applying the
theory of changdasedapproach to impact assessmetommended by the CCBA
Although this approach has advantages in comparison to other more robust
appraches, such as the use of matched saniplgsArriagadaet al.,2012; Clements

& Milner-Gulland in press)or randomised trials, it can be difficult to accurately
assess impacts in contexts that are subject aagtexternal drivers of change in the
abence of a counterfactudEmploying complementary qualitative methods, which
would allow the project team to discuss the causes of observed trends with local
communities may reduce the challenge of interpretation addition, further
refinement of somefahe indicators included in the monitoring framework may be
required. It is recommended that the causal chains presented within the conceptual
model (Figure 3.1) are refined following the completiorthed proposed qualitative
discussions. In this way, e¢hinterpretation of changes in the status of different
individual indicators can be improved and placed within the framework of each causal
chain. For example, the interpretation of indicators related to the target of improved
resource security should berssidered in the context of changes to indicators for both
the relevant direct and indirect threats identified in the causal chain for this target.
indicators change in the expected direction at each stage along the causal chain,

greater confidence cdre given to the resulting conclusions.
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Chapter 4

A tale of two villages: an investigation of conservation

driven land tenure reform in a Cambodian Protection Forest

4.1. Introduction

Sparsely populated, resource rich forest habitats have frequentlyshbegrct to
exclusionist policies by former colonial or national governments, repeatedly failing to
recognise the rights of the people living inside such areas (Colchester, 2004).
Biodiversity conservation has a particularly chequered past in this regndthe
protectionist 6fences and fines6é approach
much of its history (Adams, 2004%iven the high biodiversity value of many forest

habitats and often weak political representation of forest peoples, it isprese that

this approach has brought conservation practitioners and forest inhabitants into
conflict (Brockington & Igoe, 2006). More recently, Government efforts to meet
commitments made under the Convention of Biological Diversity (CBD) to set aside
aras for the protection of bi odiversity he
grabbi ng@tal, 82).r head

From the 1980s onwards, however, there has been increased recognition of the
customary rights of indigenous peoples (IPs), with both international and national
legislation slowly moving to reflect this. This has been reflected within conservation,
with article 8(j) of the CBD, decision 7.23 of the 2005 CBD Conference of the Parties
and the CBD's 2010 Aichi target 18 all requiring signatories to respect the rights and
practices of indigenous and local communitiBgeyond international agreements,
there has &en increasing acceptance within conservation organisations that the rights
of local communities must be considered, which has resulted in a movement towards

the principle of 6doing no hehal,@®4).as a mini |

This change of gpoach is well reflected in the increasing trend towards the adoption
and recognition of various forms of indigenous or community conserved areas
(ICCAs). As of 2008, it was estimated that ICCAs encompassed over 400 million ha

in 28 of t he fovested dafes, a 3ignificamb imcrease on similar
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calculations from 2002 (Sunderliet al, 2008). This represents a significant step
forward in the recognition of customary tenure rights, although rigiased issues

are often not the primary impetushind the adoption of ICCAs (Berkes, 2009). One
argument in support of ICCAs lies in their perceived effectiveness in providing
greater protection benefits in comparison with more traditional forms of conservation
management. Whilst there is no guarantest tCCAs result in positive biodiversity
outcomes, there is some evidence that points in this direction (for a review see
Shahabuddin & Rao, 2010). Furthermore, as payments for environmental services
schemes become increasingly widespread, clarificafiaiisputed or informal tenure
arrangements becomes ever more necessary to ensure that payments are effective and
customary rights holders do not lose out (Ergedl, 2008; Milne & Niesten, 2009;
Larson, 2011).

In part, the success of rightesed appradones is dependent on the manner in which
they are implemented. The rise of ICCAs was preceded by greater interest in
participatory approaches to conservation (Agrawal & Gibson, 1999; Berkes, 2004)
and in this regard participatory land use planning appessachave gained
considerable support. Such approaches are thought to be an improvemert on top
down land use planning methods, ensuring that the process is more inclusive, makes
greater use of local knowledge, reduces the risk of future disputes and sigogadrts

level institutional development (McCall & Minang, 2005; Cronkletnal, 2010).
Concerns have been raised, however, regarding the effect of participatory land use
planning approaches on local land use and the degree to which land access ultimately
reflects power arrangements within a village. In an investigation of pilot participatory
land use planning projects in Laos, Lestredtral (2011) found evidence to suggest

that, despite village participation, the process resulted in maintenance sththe
guo, with the extent of i ndi vidual househ
power to negotiate with village elites. Despite participatory land use planning
approaches being widely applied in multiple contexts and for different purposes,
published case studies are rare and outcomes are often left unevaluated (Bourgoin,
2012). Where case studies have been published, there is a distinct lack of analyses
looking at how different groups within villages have been affected by and comply
with the instititional changes brought about by participatory tenure reform

instruments.
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In this chapter | seek to redress this gdpevaluate the implementation of indigenous
land titling, a product of a participatory land use planning process, in two villages in
the Cambodian uplands, investigating at the household level how land use has
evolved following the initiation of this procedsdo this in the context of a dynamic

but varying socieeconomic landscape that is driving significant land use and
demographic chamg In this wayijt is possibleto compare the performance of tenure
reform in two villages that have been exposed to different levels of social and

economic change.

An analysis of household land use change and compliance with both the legally
binding zonabn of community lands and communiggreed rules governing land use
within  community titled areasis presented The land holdings of individual
households had been measured at the beginning aflihg process in each village.
Thesewere remeasuredor a sample of households in each village and compared
with the size, location and use of the holdings to that recorded as part of the process.
These datavere usedo evaluate the extent to which the indigenous customary lands
and the agreed conservatioreas of the two communities have been successfully
protected from land conversion from forest to agricultdiee extent ofindividual
household land use change since the start of the land tenure reform prvasess
analysedin the context of rapidly chamg social and economic circumstances (in
particular, immigration of poor landless households). Within this analysis,
investigate the effects of different so@oonomic characteristics thought to affect
land use decisiemaking, including ethnicity, avlable household labour, livelihood
options, wealth and residency, on the behavioural response of households to land
tenure reformHouseholdunderstanding of the tenure reform process and perception
of tenure security in each of the study villagesre abo examinedThis provides a
valuable case study from which to draw lessons, not only for the implementation of

|l and tenure reform for Cambodiads minority

land use planning more widely.
4.2. Indigenousland tenure reform in Cambodia

Cambodia is home to several minority indigenous peo@ékough customs and
practices vary bet wanery IPg haveutppically ofesateth o di a 6 s

under a traditional system of collective customary land tenure with a strong spiritual
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connection to the surrounding landscape, particularly forests (Baird, 2000; ADB,
2002; Baird & Dearden, 2003; Foat al, 2008; Simbolon, 2009)Traditional
livelihood systemsvere largely basedn smaliscale swidden agriculturejith only a
small proportion of communal lands cultivated at amygle point intime. In recent
years, however, there has been a shift in many communities away fraitrona
agricultural practices, with increasing reliance on the production of commercial and

treecrops (Foxet al, 2008).

Largely unaffected by the private property regime of French colonial rule,
Cambodi abs | Ps came und ateinto Khmer soaietyiafteg pr es s
independence, culminating in forced integration and mass resettlements during the
Khmer Rouge period (1%£1979). Following Vietnamese invasion in 1979,
Cambodi ads mwenealtowed yo regum dcouheisancestral laralthough

many did not return until the 1990s. After the 1991 peace accord, a series of laws
aimed at reforming land ownership was enacted, most notably the 2001 Land Law.
From the perspective of indigenous communities, the 2001 Land law is particularly
important as it provides the legal basis to secure customary land rights as well as
safeguarding these rights until such a time as the legal title is granted. Once title is
granted, these lands are classified as state private lands, meaning that theyheemain
property of the state but have no public interest (Oberndorf, 2005). As such,
communities do not hold the right to dispose of their land. In order to apply for
indigenous communal tenure (ICT), a community must first register as an indigenous
communiy (IC) and be recognised as such by the Ministry of the Interior. Progress
towards ICT has been slow, with only eight villages having received title at the time
of writing (a further 190 are planned; Milne, 2013).

Despite legal reform recognising the riglof IPs and rural smallholder framers, land
disputes, alienation and largeale land grabbing are frequent and widespread. While
largescale land acquisitions are by no means a recent phenomenon in Cambodia, the
situation has been greatly exacerbatedreénent years. The human rights NGO
ADHOC reports that 2,657,470 ha (approximately 17% of the total land area of the
country) had been granted as economic land concessions (ELCs; areas of up to 10,000
ha granted to industrial companies for intensive atitice), as of December 2012
(ADHOC, 2013). Not only has this had extreme implications for Cambodian
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smallholder farmers but also for conservation. In 2012 alone, ELCs covering 381,121

ha were granted, of which over 70% are within existing protected d&&zmn the

high degree of overl ap between Cambodi ads
protected area network, efforts to secure the customary rights of IPs may also serve as

added protection from ELCs for protected areas.
4.3, Land tenurereformin the twovillages

The researchpresented in this chaptevas undertaken in two villages, Andong
Kraloeng and O Rona, in Mondulkiri Province, northeastern Cambodia (Fdire

Both villages are located withi®Seima Protection Forest (SPF; Chapter The
predominat minority indigenous group in the area are the Bunong, who belong the
Mon-Khmer language family (Bourdier, 2009). During thenkdr Rouge period, the

area was almost totally abandoned, as households livingwieseeforcibly resettled

in the lowland noh of Mondulkiri Province with the majority of families returning

in the 1990s and early 2000s. The resulting loss of knowledge regarding customary
land use led PA authorities to initiate a programme of working with indigenous
communities to map their cushary use areas and to plan future land use. This
programme, which was piloted in Andong Kraloeng in 2003 and later expanded to
include other villages, involved a series of consultations with local communities,
foll owing procedur ess nmausldod paicipataryhasd ugeo v e r n me
planning (Rock, 2001).

Andong Kraloeng is a Bunong village, consisting of six smaller-véildge
settlements, located within the densely forested core zone of SPF on the main road
between Phnom Penh and the provina@apital, Sen Monorom. Despite being
situated along the main road, it has been little affected by immigration from other
provinces. In 2011, a stdecree was passed recognising the rights of the Andong
Kraloeng IC, making them the third IC nationally to geanted rights over their
customary land (UNOHCHR, 2011). The second study village, O Rona, is located at
the edge of SPF and the adjac8noul Wildlife Sanctuarymanaged by the Ministry

of Environment (MoE) and consists of five smaller sublage settements
Historically, the village was an indigenous Bunong community but in recent years it
has been heavily affected by an influx of immigrant Khmer families seeking land. As

the village is situated close to both the district capital and the bordeVigitham, it
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is considerably more integrated into the market economy than Andong Kraloeng. This
has affected traditional livelihoods, with a greater reliance on commercial agriculture
readily apparent amongst Bunong households. It also presents a gresdertdh
community lands from speculators and immigraatsthe time that théand tenure
reform process was initiated in 2005, there were 35 claims to land inside the

traditional village boundary from households living in other villages.

Cambodia

Andoung Kraloeng

Vietnam

Legend
A Study Village
@ Market Town
Tarmac Road
] SPF Core Zone
20 km [ SPF Buffer Zone
[Z] Snoul Wildlife Sanctuary

Figure 4.1: Map of Seima Protection Forest(2,927 km?), showing the location of the two study
villages

At the start of the ICprocess in both villages, a provisional Indigenous Community
was set up. Under Cambodikw, formal recognition by the Ministry of the Interior

of a communitybés status as arequisiediorgenous
applications for ICT. For each ICRA authorities facilitated theselection ofa
managementommittee, with committee embersdrawn mainly from traditional
village eldersEvery indigenous household living in the village at that time elected to
join. Following this, the former extent of customary use was investigated using a
variety of sources (including historical topoghécal maps, aerial surveys, forest
inventories and local knowledgahd all land holdings within the provisional village
area were mappeoy PA authorities On completion, a series afeaswas created
delineating different land use(Table 4.1). These inluded areasdesignated for

current and future agriculture, as well as community forest in which the only form of
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resource use permitted is the collection of-tiorber forest products (NTFPs). These
zones are managed by thed@mmittee.
Table 4.1: Details of the participatory land use planning process in the two study villagetand

inside areasdesignated for agriculture is a mix of cultivated land and forest that, as yet, has not
been cleared.

Andong Kraloeng O Rona

land use designations

residential/agriculture 1,323 ha 1,477 ha
NTFP forest 23,584 ha 2,274 ha
spirit forest 43 ha 44 ha
burial forest 27 ha -

total village area 25,003 ha 3,795 ha
IC formed/land mapped 2003 2005
ICT application 2008 2009
ICT zones redrawn 2010 Dec 2012
ICT granted 2011 2013
Population (heads):

start of PLUP process 390 (2004) 573 (2006)
June/July 2012 563 1041
number of households:

start of PLUP process 89 (2003) 121 (2006)
June/July 2012 124 229

In addition to the creation of the different land aseas the ICT process supported

the agreement of a series of rules governing household land use, made enforceable by
traditional village sanctions, to assist in the management of village land. These
regulations, which were largely drawn up from informal tiad#l practices, were
designed to allow the IC to plan for future growth but also to protect traditional
livelihoods. As such, limits were put on the area of paddy landraadrops allowed

for each household. A village constitutiomhich details the fanal composition of

the committee, the goals of the IC and criteria for IC membership, was also drawn up.

The main difference between the procedure followed in O Rona and that of Andong
Kraloeng was the number of Khmer migrant families living in the gdlat the time

of the ICT process. Under the 2001 Land Law, households are entitled to claim
ownership obccupiedandprovided theirclaim hadbeen uncontested for at least five
years prior to th@romulgation of the law. Land claimed after 2001 is rigiitde for
private ownership and under law remains state property. Although the ICT process in

O Rona included every household living in the village, Khmer families were only
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permitted to retain the land they already occupied. Any expansion of theivitguial

those areas identified for future agricultural use would be illegal under the 2001 Land
Law. This created a twbtered system within the village, with Khmer immigrant
households granted fewer rights than their returnee Bunong neighbours. Thiswas no
an issue in Andong Kraloeng as there were no Khmer households in the village at the
time of the ICT process. In both villages, the rules governing land use within the
village area apply only to Bunong households and to the Khmer households present
duringthe ICT process, as recent settlers are not permitted to claim any land within
communitytitled area. Newly formed households of married children of IC members
automatically become members of the IC, with the accompanying land use rights and

responsibiliy to abide bycommunityregulations
4.4. Methods

Fieldwork for theresearchwas carried out in both villages between May and July
2012, and consisted of a series of focus group discussions, household structured

interviews and land use mapping.

Focusgroup dscussions

The aim of the focus group discussions was to gain a better understanding of land use
practices and to investigate local perceptions regarding land issues. Each focus group
consisted of 85 participants and lasted approximately two hours. th edllage,

one focus group was held with members of the IC committee responsible for the
management of communirea In O Rona, three additional focus group discussions
were held, which separated participants who had been present at the time oialhe init
planning exercise and those who had not, as there is a strong distinction in rights
between newly arrived and resident households. In Andong Kraloeng, immigration
rates are low and the population relatively homogeneous, so this was not deemed

necessary

Householdinterviewsand land use rapping

Structured household interviews and land use mapping were conducted for 114
households, with 44 sampled in Andong Kraloeng and 70 in O Rona (approximately
one third of the households in each of the stutlgges), stratifying proportionally by

subvillage settlement and randomly sampling within each stratum. No households
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living outside either of the villages were sampled. This approach provided a cross
sectional sample and was selected to ensure thiatnestly arrived immigrants and
newly formed households (e.g. through marriage) were included in the stsidlye
original land use mapping process included every plot of landmaidch community
zone,a crosssectional survey design provided sufficianatches between the two

time periods to allovior simplepanel analyses.

The purpose of the structured interviews was to collect ssmoaomic and land use

data for each household, as well as gathering information on perceptions of land
issues and knowlg@ of the ICT process. Where possible, all interviews were
conducted with the head of each household and lasted for approximately 45 minutes.
Following the completion of each interview, all land parcels held by the respondent
household were measured by kiaf) the parcel edge and recording the path taken on
GPS. Observations were made regarding the crops grown, the likely age of those
crops and adjoining land uses and owners to triangulate information given during

interviews.
Land use mappingheck

A set d 100 random points was sampled across each village area, and the owner of
the land at each point identifieid, order to check whether information about sensitive
plots was being withheld during the interviews. Given that a significant proportion of
housdolds hold land illegally, it was considered likely that participants might opt to
withhold sensitive plots. As sampling within each village was incomplete and did not
cover land claimed by outside interesiacertainties existed regarding whether the
tean had been shown all plots used by the households sanfpdednt land cover
analysis (WCS,2013 and satellite imagery were used to identify areas under
cultivation. Random points were generated withiavigited areas of cultivated land

for each settlemme using ArcMap version 10.0. Local guides or members of the
village ICT committees assisted in identifying the landowner at each point. The
names collated were then cradwecked against the list of households already
interviewed to ascertain whether apjots had been withheld. This provided a
measure of the number of withheld plots for each village. In cases where plots had
been withheld,the household e was ranterviewed and the plot mapped.

Interviewers were careful at this stage to stress thgtwheee clarifying the details
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given during the original interview and to avoid anferencethat the respondent had

deliberately misled the research team.

Spatialcomplianceanalysis

Land use compliance was measured against two sets of criteria: widlwthad with

IC regulations governing land use within community boundaries. Plots measured in
2012 as part of thisesearchwere compared with those of each household as
measured during the previous ICT process and with the various boundaries created
through the ICT process. In certain cases, records were incomplete, which had the
effect of reducing the overall sample size for the compliance analyses to 105
households. These spatial comparisons were carried out using Quantum GIS version
1.8.0. A margin okrror of 0.05 ha or 5%, depending on which was greater, was used

to allow for differences in digital and physical boundaries.

For Andong Kraloeng, these analyses were made more complicated as boundaries
were changed in 2010. This created a situation where plots that had previously been
compliant were made nesompliant and vice versa. In the former case, plots were
considered tdoe compliant for the purposes of this analysis, despite the boundary
changesin the latter case, plots were considered-compliant if they were outside
community agriculturaareasvhen initially cleared, but compliant if they were within
community agmultural areaswhen clearedFor both cases, it was necessary to use
reported plot age, triangulated against observations made during plot measurement, to
check whether the plot had been cleared at the time the boundaries were changed. For
O Rona, the bowdaries had not been changed at the time of the survey so this was not
an issue. In both villages, however, it was necessary to correct for whether or not each
household was a member of the IC. In Andong Kraloeng, alnmembers of the IC

were excluded frm holding land within the communitgrea but at the beginning of

the ICT process all households were members of the IC. In O RonadCnon
households that were present in the village at the beginning of the ICT process were
allowed to keep the land they oed at that time but any further expansion was
prohibited, while households that had moved to the village afterwards were excluded

from claiminganyland.

In addition to analysing land use compliance with the law, compliance with five

regulations governig land use within IC manageteaswas also checkedrhese
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were regulations banning: 1) buying, selling or renting land, 2) clearance of spirit or
burial forest, 3) exceeding 2 ha of land for tree crops (such as cashew or rubber) per
household, 4) exceedinl ha of land for cultivation of paddy rice per household and

5) exceeding 5 ha of land under any form of cultivation per houseinodééch case, if

these regulations had been broken prior to the rules being drawn up, then the
household was considerednapliant provided that there were no new infractions. For
example, if a household cultivated 7 ha of land prior to the start of the ICT process,
they were allowed to keep all 7 ha. If, however, they subsequently cleared more land
within the communityarea they were judged to be namompliant with the 5 ha area

limit. For the purposes of this analysis, only land within the commuitiég areas

was considered, as the IC regulations only govern land use withinaifesse

Statistical nodelling

Linear and gneralised linear mixed models (LMMs; GLMMs) were selected using
backwards steise selection methods based on the small sample size corrected
Akaike Information Criterion (AlCc; Akaike, 1974; Burnham & Anderson, 2802)
Models with the lowest AICc wereekected except in cases where a more
parsimonious model was found withYAICc value of less than twdlhe variable
settlement, which referred to each siillage settlement surveyed, was included as
the only random effect in all mode{seeAppendix B Table B.2for a list of the

explanatory variables considered for each model).

In order to model the area of household land claimed illegally, a hurdle modelling
approachwas usedo account for the high number of zero valukkil{ahy, 1986).
Compliance wih the 2001 Land Law was modelldnist using a simple binary
variable. Subsequent modelling afrrelates ofllegal land area claimed was carried

out only for those households with some illegal laAdl. area variableswere
transformed using natural loghms In cases where area variables contained zero
values, a constant equal to half the lowest-neno value was first added to all data
points. The exception to this was for the model of total area claimed per household.
For this model, three zero valdata points were removed and the sensitivity of the

L All statistical analysis was carried out using R version 2.15.1, on RStudio version 0.97.314. Within R,
the Ime4 package version 0.99933% was used to analyse all maglel
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coefficients tested. Removing these data points did not have a significant effect on the

model estimates and greatly aided interpretation of the results.

In each case, once the final model had bebsctes, visual validation was conducted

to check for residual normality, heteroskedasticity and possible correlations between
fixed effects and the residuals. Oxdespersion in binomial logistic regression models
was checked by comparing the sum of sgdiaRearson residuals with the
approximate residual degrees of freedom. No issues were found in any checks.
Marginal and conditional Rstatisticsfor LMMs were calculated following Nakagawa

& Schielzeth (2013).

4.5. Results

Land Use Change irthe Two Villages

Andong Kraloeng

In Andong Kraloeng, 44 households were interviewed, of which 43 currently claim
land (for plan of mapped fieldseeAppendix B;Figure B.1). The area claimedy

these households totalled 133 ha, with 119 ha in cultivation. This represents a
significant expansion in the average area of land under cultivation per household,
from 1.0 ha in 2004 to 2.7 ha in 2012 (Tabl2). Extrapolating this land use for the
entire village population gives a total area under cultivation of 334 ha, which eemain
a small fraction of the 1398 ha granted to the IC for agricultural and residential

purposes, and shows that there remains considerable scope for agricultural expansion.

A shift away from traditional indigenous land use systems was observed. Such
systemstend to be highly diverse, with many different crops commonly grown in
small amounts around the edge of the same parcel of land (Baird & Dearden, 2003),
but the discussion here is limited éthhangesn the dominant crop in each field. The
most dramatic dinge observed is the transition to commercial agriculture. In 2004,
the average area under some form of cash crop cultivation (principally cashew) was
0.6 ha per household, or 60% of the land under cultivation. Much of this land,
however, was also usedgoow nonrcash crop upland rice intercropped with the main
cash crop. For instance, 0.5 ha per household, equivalent to half of all land use within

the village, was used for cashew plantations with rice grown underneath or between
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young trees. On averagep% of cultivated land had rice as the dominant or
intercropped cropBy 2012, the average area of cash crops had risen to 2.5 ha per
household, or 93% of the area cultivated, making the increase in cash crops greater
than the observed increase in overalhd use. The majority of this increase is
accounted for by the emergence of cassava, a crop that was unrecorded in 2004. In
2012, the average cultivated area of cassava was 1.8 ha per household (67% of the
cultivated area), with 1.4 ha per household imtggped with cashew. In contrast, the
importance of rice had dropped, with only 0.2 ha (7% of the cultivated area) per
household cultivated with rice as the dominant or intercropped crop.

Table 4.2: Mean area[ha] given to different land uses per household for the two villages at the

time fields were mapped by PA authorities as part of the ICT process and in 2012. The

percentage of average household area given to each land use is shown in parentheses. As
intercropping is common practice, percentages do not sum to 100.

Land use Andong Kraloeng O Rona

2004 2012 2006 2004
all cultivation 1.0 2.7 3.1 4.8
cash crop (cassava,
cashew and rubber) 0.6 (62) 2.5 (93) 2.9 (94) 4.2 (88)
tree crop 0.7 (68) 1.4 (50) 2.8 (90) 1.9 (40)
rice 0.9 (85) 0.2 (7) 0.8 (26) 0.6 (13)
cassava 0.0 (0) 1.8 (67) 0.1 (3) 3.0 (63)

Not only does this show an increasing reliance on producing cash crops, but it also
shows a breakdown of traditional rotatt&d farming. As of 2012;ashew (a tree crop)

was present in approximately 50% of cultivatadd, much of which was formerly
used for growing rice. As cashew is considered to have a 20 year productive life span,
land that would formerly be returned to fallow, and therefore doleeownership, is

now being retained as individually held land (albeit within communal title) through

the planting of cashew.
O Rona

The average land holdings in 2012 for the 70 households sampled in O Rona was 4.8
ha(for plan of mapped fieldseeApperdix B; FigureB.?2), significantlymore than in
Andong Kraloeng. This represents an increase of 1.7 ha (or 55%) per household from
2006, when fields were mapped as part of the ICT process. As with Andong Kraloeng,
these figures demonstrate a rapid expansidhe land being cultivated. There was a
significant difference observed in the area of land claimed between households that
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were part of the IC and those that were not. For households that were sampled in both
2006 and 2012, members of the IC claimediearage 6.3 ha in 2012 (up from 4.2 ha
in 2006), whereas nel€ members claimed only 3.5 ha in 2012 (up from 2.5 ha in

2006). This, however, represents a similar rate of growth for both types of household.

Commercial agriculture was already widely praatign 2006 in O Rona, with some
form of cash crops grown on 94% of agricultural land. In 2012, the proportion of
agricultural land involved in commercial cropping was essentially unchanged (88% of
cultivated lands), although the absolute area was mucbased. The main observed
difference between the two time periods was the change in intercropping practices
between commercial and subsistence crops. In 2006, 59% of agricultural land (1.8 ha
per household) had a commercial crop as the dominant crop bunhtsegopped

with rice. This had fallen to just 5% of cultivated land (0.2 ha per household) by 2012.
Overall, the area per household on which rice was grown had contracted slightly from
0.8 to 0.6 ha per household. In contrast, though, the area on itwviat grown as the
dominant or sole crop had increased from 0.2 to 0.6 ha per household, largely through
new areas suitable for paddy farming being cleared. This shows an increasing
delineation between areas assigned to growing cash crops and to scbsigten

cultivation.

As with Andong Kraloeng, the most dramatic shift in O Rona has been the uptake of
cassava, which was first introduced in 2005. Less than 0.1 ha per household was
being grown in 2006 but this had increased to over 3 ha per house20d dyThis,

in part, is driving the changes observed in rice growing practices, as cassava is often
sold to traders by the field. Households, often those short of labour, agree a sale price
set by the area of their field and quality of the cassava, asseggo harvesting and
processing the cassava themselves. Consequently, it makes sense for households to

have separate plots for different crops, even within the same field.

The emergence of cassava has also changed the area dinemctops. In 2006the
average household had 2.8 hatm@e crops, largely intercropped with rice, but by
2012 this had dropped to 1.9 ha and was intercropped with cassava instead. This
demonstrates a trend reported during household interviews that some farmers have
chosen ¢ replace areas previously planted withe crops with cassava. Overall,
however, the reduction in area planted wirte crops does not indicate a return to
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traditional rotational cultivation as cassava is being grown year after year, despite

fears of delining yields.
Household land holdings

The selected model for the total log transformed area of land claimed by each
household in 2012 included three significant explanatory variables (#d)tethe

age of the head of the household, whether or not bzl arrived after the ICT
process was initiated and an adjusted poverty score based on the basic necessity
survey methodology (Davies, 1997; s&gpendix Bfor an explanation of how this

score was calculated). This meant that neither the householdsdoaloptions nor
available labour had a significant effect on land holdings.

Table 4.3: Parameter estimates for thehousehold land holdingsLMM, with In(area) as the

response variable. One random effect was included in the modedettiement The full list of

variables modelled, plus their explanations, are gen in Appendix B; Table B.2.Standard errors
are given in parentheses{, = 0.3824 1= 0.410.

Variable Estimate t value
intercept -2.365(0.528 -4.478
age +0.016 (0.00p 2.459

povertyscore +4.166 (0.66Y 6.828
immigrant -1.025 (0.19% -3.132

There was a positive effect of age on household land holdinegicting an increase

of 1.6% in the area claimed for every year increase in the age of the household head.
A much stronger correlation was found for the adjusted poverty score. In this case, a
0.lincrease in adjusted poverty score was found to result in an increz®¥ @i the

total area claimedThis results in a predicted 2% difference in the total area of land
claimed between the best off and poorest families. Immigrant households, however,
were found to have smaller land holdings, with the model estimates predicting that
households that arrived after the ICT process had startedl@3 less landon

average.

Householdcompliance

Compliance with the 2001 Land Law

Overall, there were high levels of nreompliance in both study villages, although
distinct differences in behawo between the two were observed. In Andong Kraloeng,
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26% of cultivated land had been cleared outside agreed boundaries, whereas the
figure for O Rona was 47%. Similarly, while 52% of sampled households in Andong
Kraloeng were found to have some illegahda this figure was 79% in O Rona.
Comparing the performance of the indigenous communities within each village
reduces this difference slightly, with 49% of IC member householdsoimpliant in
Andong Kraloeng and 67% in O Rona.

In order to investigate atnpliance further, a GLMM, with a binary household
compliance variable as the response, was constructed toatoakether or not a
household claimed any illegal lar{fbor a model summary tablsee Appendix B;

Table B.3. Only two explanatory variables csidered for selection were included in

the final model; whether the household was part of the village IC and the natural log
transformed area claimed by each household. The difference in compliance between
the two villages was accounted for by the inclansid the settlement lived in by each

household as a random effect in this model.

As the interpretation of logistic regression coefficients is not intuitive ldgr
transformed variables with constants added to account for zero values, the effect of
the aea claimed by each household on the probability of compliance with the 2001
Land Law is plotted for both IC and nd@ member household§igure4.2). Among
nonIC member households, only those with very little land are likely to comply with
the law. This result is, perhaps, unsurprising, asli@omembers have little right to

land within either village. As the majority of sampled A@member houd®lds live

in O Rona, this result strongly reflects the ttered system that was created there. In
fact, the three neamember households that have not claimed land illegally hold no
land at all and provide labour for other households. None of the 20eshmmIC
member households that were present in the village in 2006 was found to be

compliant with the law in 2012.

Comparing the curves for IC and nrtd households reveals a strong positive effect of
being an IC member on compliance. This effect dishies rapidly, however, as the
area of household land holdings increases. The predicted probability of being
compliant with the law for an IC member claiming the average area of land is just
over 0.2, illustrating the very low levels of compliance for fesiwith average or

greater land holdings (Figu#e2).
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Figure 4.2: Predicted probabilities of compliance with the 2001 Land Lawfor non-IC and IC
households The vertical dashed line shows the average @a claimed per household for the whole
sample.

The second part of the compliance hurdle analysis comprised a linear model with the
log-transformed area of illegal land held by razmpliant households as the response.
Three explanatoryvariableswere inclded in the final model (Table.4): the total

land holdings of each household, whether households were members of the IC and
whether the household head was Bunong. This final variable was possible because
several Khmer men had married Bunong women and chové nt o t hei r wi ve:¢
villages. Under the rules drawn up by each IC, these households automatically
became IC members even though the head of the household was Khmer. The results
of this model again show a strong correlation between compliance armtaharea

of land claimed by each household. In this case, an increase in the total area of 1%
resulted in a 1.1% increase in the area of illegal land held per household, suggesting
that households hold legal and illegal land in roughly equal proportions.

Table 4.4: Parameter estimates for thdllegal household land holdingswith In(illegal area) as the

response variableP values significant at the 95% confidence level are shown in bol@he full list

of variables modelled, plus their explanations, are given if\ppendix B; Table B.2 Standard
errors are given in parenthesesR? = 0.613.Significance values: * = P < 0.05** = P < 0.001.

Variable Estimate P
intercept -0.359(0.156)  *
In(area) 1.084(0.107) ***

IC member  -0.500(0.246) *
indigenous -0.521(0.245) *
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More informative, from the perspective of evaluating the outcomes of the ICT process,
are the effect estimates for being an IC member at the time the ICT process was
initiated and for théousehold head identifying themselves as indigenous. The effects
of these two variables are mparable, with an approximate %5reduction in the
predicted area of illegal land held in both cases. This suggests that, even among those
households that had ldeland illegally, there is a positive effect on compliance from
being a member of an IC. The second of these two results suggests that, holding the
effect of being an IC member constant, households with indigenous heads hold less

illegal land than those i heads from neindigenous backgrounds.
Compliance with Community Regulations

The second aspect of household compliance considered was whether households
complied with the set of five regulations that were drawn up as part of the original
agreements ieach village and which govern land use within commutitigd areas
Overall, IC regulations experienced a higher rate of compliance than observed for the
2001 Land Law. In Andong Kraloeng, 77% of households were found to be compliant
with all five IC regulations considered. In O Rona, the figure was lower, with 52% of

households compliant.

In Andong Kraloeng, three of the rules were obeyed by every household sampled:
those prohibiting the buying and selling of land, clearing land in spirit and burial
forest and exceeding 1 ha of paddy land (T&#¢. The regulation with the lowest
level of compliance was the limit dreecrop area, with all households who were not
totally compliant breaking this rule. This reflects the changes in the traditional
rotational cultivation system observed earlier. In O Rona, only the ban on clearance of
burial or spirit forest was completely observed (TabE). In contrast to Andong
Kraloeng, nearly 50% of households were found to be breaking total area restrictions
within the communitytitled area In part, this was due to nd6& member households
claiming land that they had not possessed in 2006. At 68%, the compliance rate for IC
members was still lower than in Andong Kraloeng, but higher than for the village

overall.

A mixed model approach to analysing IC regulation compliance was deemed

unnecessaryn this case, as no difference in compliance was attributed to different
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settlements. Instead, a generalised linear model (GLM) was produced, with three
explanatory variabke included in the final selected model: the-teansformed total
household land holdings, whether the household was an IC member and whether the
household held some illegal larjdligure 4.3; for coefficient estimateseeAppendix

B; Table B.4.

Table 4.5: Percentage of respondent households that were found to have complied with the five

community land use regulations. Only land inside the community agriculturalareas was
considered.

Regulation Andong Kraloeng O Rona
max 5 ha total area 92 56
max 1 ha paddy land 100 94
max 2 haree cropcultivation 77 81
spirit/burial forest 100 100
no buying/selling land 100 92
all regulations 77 52
1.0 o i — IC household with illegal land
] | == IC household with no illegal land
_é | Non-IC household with illegal land
TE’- 0.8 I Non-IC household with no illegal land
S :
S 06 - %
2 )
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Figure 4.3 Predicted probabilities of compliance withIC regulations. The vertical dashed line
shows the average area claimed per household for the whole sample.

Increased household land holdings are associated with a significant reduction in the
probability of complnce with the set of five IC regulations. This effect is most
striking for norlC members (Figurd.3). It is also clear from comparing the curves
for nonIC and IC member households that once again there is a strong positive effect
on compliance assocet with a household belonging to the village IC. Again, this is

expected given the twiier system in place in O Rona, in which Al@ members
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were afforded little right to land. Crucially, nonember households are not
represented on the committee thatnages community land. It is unsurprising,
therefore, that households do not comply with regulations on which they have no say.
Interestingly, the correlation between compliance with IC rules and compliance with
the 2001 Land Law was negative. Comparingdbevesin Figure 3for households

with and without illegal landior both IC members and nd@ members separateli

IS evident that households with illegal land have a greater probability of being
compliant with the regulations governing land use in womity areasover the full

range of total land holdingg his implies that households may seekitcumvent IC
regulations by clearing land outside of commuratgas rather than breaking the

regulations within théitled area

Perceptionsof ICT

In addition to differences in land use, understanding and perceptions of the ICT
process differed significantly between the two villages. In Andong Kraloeng, 90% of
IC respondents displayed some understanding of the land use plan (this figure was
only 46% of IC respondents in O Rona). There was also a much greater level of
understanding in Andong Kraloeng that the responsibility for monitoring and
sanctioning households who were rmompliant with the land use plans was split
between the committee and the paied area authorities. Whilst 44% of IC
respondents in Andong Kraloeng mentioned the committee when asked who enforced

the land use plans, the figure in O Rona was only 17%.

With respect to how the land use plans were perceived, community members in
Andorg Kraloeng were more likely to view the land use plans positively and to feel
secure about their land tenure. In O Rona, IC members frequently queried the validity
of IC regulations and restrictions on area, citing the failure of committee members (i.e.
those charged with managing community resources) and other community leaders to
observe them. The average land holdings for such leaders in O Rona was 8.6 ha, well
above the limit of 5 ha set down in IC rules. Conversely, community leaders in
Andong Kraloengclaimed an average of just 2.9 ha, which is below the village
average. IC members in O Rona also felt less secure regarding their land tenure. Only
6% of respondent reported that they felt secure in their tenure, with most respondents
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worried about econoim land concessions or powerful immigrants taking their land

(in comparison 72% of IC respondents in Andong Kraloeng felt secure).
4.6. Discussion

Thisresearchreveals households in two villages responding to land tenure reform and
drivers of land use change in different ways. In Andong Kraloeng, compliance with
both the legal land use plans that were created as part of the tenure reform process and
the communityregulations that govern land use in commuritgaswas relatively

high. In O Rona, a village that has been strongly exposed to market forces and
immigration, compliance rates were much lower, with extensive illegal land clearance
within conservation arsaand illegal settlement of Khmer migrants observed. The
reasons behind these differences are complex and-facdtied, yet they provide
valuable lessons for further implementation of ICT in Cambodia, and participatory

land use planning approaches mordedy.

The most significant difference between the two villages is the degree to which they
have been exposed to outside interests.
ranging from smallholder farmers to influential politicians, claim landdmghe
provisional communityareain O Rona. This is in addition to the families that have
moved into the village unopposed. As a direct result of losing land to these outside
interests, the boundaries of the O Rona ICT have been substantially redrawn from
those that were included in the original I@pplication. That application contained
plans for 1477 ha to be granted for communal agriculture and residential use, while
only 648 ha has been included within the redrawn boundaries. The remaining 829 ha
has been lost to outside interests or A@nhhouseholds in the period between the
original application and receipt of ICT. Furthermore, the entire proposed western
NTFP forestarea which initially covered an area of 446 ha, has either already been
deforestedor has been included as part of the 648 ha designated for community

agricultural use to compensate for the losses iratieia

It is debatable how much individual households have been involved in the sale of
community land to outsiders. Private accessland designated for indigenous
community title claims is often achieved through the use of intimidation,
misinformation and stealth (Feet al, 2008; Milne, 2013). Under the 2001 Land Law,
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communities are not granted disposal rights, which makes itlilegell land within

ICTs, but this has not stopped sales. Although little evidence of direct sales of land
parcelswas found a recent study of tenure policy changes introduced to O Rona after
theresearch presented hevas completed reports frequenltliisg of plots by Bunong

to migrant Khmer families or outside land speculators (Milne, 2013). Such sales are
considered shameful and, hence, frequently carried out in privatee{Fadx 2008).

As such, reported compliance with the ban on buying aneshgééind in O Rona may
underestimate actual sales. However, a comparison of land mapped for IC
households matched between the two time periods (and for whom the head of the
household has remained the same) shows that 74% of the land mapped in 2006 has
beenretained. Given that households are expected to have given some of this land as
wedding gifts when their children married, it is possible that the selling of land that is
in use by IC households has been overstated (although this does not preclude the

seling of previously unclaimed community land).

Whilst the extent to which IC households have been involved in the sale of land to

outside interests is unclear, it is evident that the influx of external claims on
community land has had a negative impactI@Gnhouseholds. In interviews, IC

members frequently expressed frustration at their inability to exclude outsiders and

the loss of community land. For example, one wosaidt hat fdAbef ore peopl e
try to stop the immigrants, but now we fear outsideesause they are rich and
powerful .o It is clear to them that their
law, is insecure, thereby eroding one of the main benefits of the provision of tenure.

This in turn was used as a justification for clearingsme of designated community

areas ASsS one man put it Afwe have to clear o
there is no more | and availabl eo. Despite
appears to have been partially successful in conservations, as IC members were

less likely to claim illegal land and when they didirlallegal land, they claimed

65% less land than nel€ members.

In Andong Kraloeng, the IC has made a concerted effort to prevent large scale
migration into the village, nkdng access to land for outside interests significantly

more difficult (albeit the village is under less pressure than O Rona). In part, this can
be attributed to the village situation at the time land use planning was initiated. Unlike
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in O Rona, where thtwotier system was necessitated in response to already high
levels of irmigration from norindigenous households, Andong Kraloeng had very
few migrant households settle in the village prior to ICT. Of the 44 households
sampled in thisesearchonly five were nofiC households. This has contributed to a
stronger sense of community identity and ownership of customary lands, as well as
greater belief in their right to exclude outside interests from their land. Consequently,
villagers report having turnedway numerous migrant households since receiving
ICT. As such, those conditions most commonly associated with positive outcomes for
tenure reform have been achieved and compliance (particularly in regard to IC rules)
has benefited (Ostrom, 1990).

Despie the generally positive situation for Andong Kraloeng, there appears to have
been a breakdown of the traditional rotational cultivation system in response to the
emergence of cash crops over the past decade. This does not necessarily represent a
failing of the ICT process as no system can be expected to remain static over time,
particularly in the face of rapidly changing sceiconomic conditions. It does,
however, underscore the importance of allowing for possible changes as part of the
planning proces@and of ensuring that the institutions that are created to manage
community areashave the capacity to be able to respond to those changes. As
agriculture becomes more commercialised in Andong Kraloeng, it remains to be seen
whether social institutions with the village can adapt, particularly if it brings
influential households into conflict with IC regulations. The results of the household
analyses support this, with those households with greater land holdings (i.e. older,
more affluent and more estableghhouseholds) more likely to be rRoampliant with
community boundaries and regulations and also found to hold more illegal land if

norrcompliant.

The results regarding the perceptions of IC members of the IC committees in each
village suggest that theesial processes and institutions that support the management
of community land may play an important role in maintaining compliance with the
defined community boundaries and regulations. In Andong Kraloeng, committee
leadership is strong, with committee migers seen to be compliant with community
regulations and legal boundaries, and ordinary community members display a greater

awareness of the committeeds role i n manag
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the overall perception the IC committee is poor,I@E process is largely considered

to be an externally imposed intervention, and not supported.

This has important implications for how ICT and participatory land use planning
approaches are implemented elsewhere. In other villages in SPF, for example,
improved road access to more remote villages, and the increasing threat of land
alienation caused by economic land concessions, has led to the acceleration of the ICT
process. Whilst this has been forced by the changing conditions to which these
villages areexposed, the FA and WCS must be careful to ensure that the necessary
supportis given to local social institutions, which are critical to the successful
implementation and sustainability of IC manadedds With its origins in the
recognised need to sump and empower local voices, this lesson is also particularly
relevant to the implementation of participatory land use planning approaches more
broadly.

Similarly important is the need to ensure-gwing compliance monitoring, both
within communityareasand thewider protected area, and to provide external support
for this where required. The considerable loss of community lands in O Rona, and the
perceived inability of IC members to prevent it, demonstrates that simply supporting a
community through théegal processes required to apply for tenure is not sufficient.
External political support may be necessary to assist communities in excluding
outside interests from illegal land grabs. Without this, the security that the
establishment of tenure shouldroduce may not materialise, leading to some of the

issues observed in O Rona.

It may also be necessary to provide stronger enforcement of community boundaries.
Unenforced boundaries will fail to induce sufficient incentive for local institutional
developnent and effective management of community resources. In Andong
Kraloeng, where the threat of external land grabbing is low and available land is far
from scarce, 26% dfultivated lanchas still been cleared illegally. While it is possible
that this is dugo a lack of understanding of the rules that govern land use or of where
the boundaries of eadrealie, it is more likely that these areas have been cleared
despite an understanding that to do so would be illegal. Effective policing of such
infractionsis likely to increase the incentive for committees to manage land use

within community areasmore effectively. This is supported by the result of the
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community regulation compliance model, which suggested that households may offset
their norcompliance wit community rules (to which they may feel more social
pressure tacomply) through land use outside of community boundaries. As such,
protected area authorities should support community monitoring and exclusion of
outside interests within community boundss;i whilst ensuring adequate enforcement

of community expansion beyond those boundaries.

Conclusion

In this chapter | have shownhow two contrasting villages have coped with
implementing tenure reform. In one village, the evidence presented providestsuppo
for the proposition that tenure reform in protected areas conducted with the
participation indigenous communities can be consistent with positive outcomes for
biodiversity conservation (in this case, retention of protected forest cover), whilst
providing communities with the rights to customary lands. In the other village, these
positive effects have been largely negated by severe disruption from outside interests,
powerful market forces and a failure in leadership on the part of those local
institutionscreated to manage communal lands. In such cases, it is in the interests of
both communities and those seeking to further conservation for local people to be
provided with the institutional support necessary to protect and manage their
resources effectivgl
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Chapter 5

Applying the carrot and stick in a Cambodian commons: an
experimental games pproach to the investigation of

conservation ncentives

5.1. Introduction

The institutional arrangements that govern individual behaviour can have substantial
consequences for the management of natural resources (Ostrai 1990). In
situations where property rights are undefined or unenforced, extraction of resources
is limited by the ability of users to exploit them, their preferences to do so and the
institutions that govern extraction. Understanding behaviour under different
institutions is central, therefore, to the development of policies aimed at managing

resource ex#ction.

A common approach regarding open access environments is to predict extraction
based on the theory of rational selnt er est |, as characterised
the commonsé (Hardin, 1968) . Al t hough this
many instances, it has been consistently shown to underestimate cooperative
behaviour under certain conditions (Gintis, 2000). Other studies have shown that
social norms, defined loosely as the standards or shared beliefs within a group
regarding how anndividual ought to behave, can have a significant impact on
cooperative behaviouSgthi & Somanathan, 1996; Ostrom, 20B&!| & Thggersen,

2007, with the extent to which norms affect behaviour heavily dependent on
individual preferences. Experiments @stigating the cooperative behaviour of
individuals have found evidence to suggest that only a minority of subjects free ride,

with most being willing to cooperate if others reciprocate (Fischbasthat, 2001;

Rustagiet al, 2010). These results suggt®t, although some individuals conform to

the model of rational selfiterest, they are unlikely to form the majority. Adding this

to the results of studies of social norms provides strong evidence to suggest that when
individuals are faced with a sotidilemma there are many more determinants of

behaviour than assumed by the simplistic model of rationairgetest.
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In addition to personal behavioural preferences, the institutional conditions under
which individuals make decisions are also a sigaiit determinant of behaviour. For
exampl e, a staudyl eodf slobcicesmelsl found that
across different experimental games varied depending on the conditions present in
each settindHenrichet al, 2005). Suchexperimental gags are a common tool in
behavioural economics and have been applied to investigating the effects of different
institutions on behaviour, including resource extraction (e.g. Osabal., 1994).
Games can be used to examine the role of semdmomic varibles in decision
making and have the potential to enable the investigation of behaviour under
conditions that mimic the effects of different policies (Cardenas & Ostrom, 2004).
The results of such studies are varied and wide ranging but show that deyelopin
appropriate institutions and governance systems is central to effective management of

resources (Vollan & Ostrom, 2010).

In this chaptey | present the results of a series of experimental games to investigate
how certain institutional arrangements affextraction from a common pool resource
(CPR).I focus on the individual behaviour of smallholder farmers in a CPR setting
subject to combined institutional conditions. In so doihgfollow a similar
experimental design to that described in Trawtrsal (2011), which enablethe
comparison ofthe relative effects of different conservation interventidms
considering multiple treatments within the same experimdmse include external
enforcement and reward payment regimes similar to those found uhder
mechanism of payments for environmental services (PES). Such payments are being
increasingly widely used in the context of protected area management, in conjunction
with more traditional enforcement activities, with conservation organisations
providing payments both collectively and directly to individuals in return for
engaging in, or desisting from, particular activities (for examples of how both
payment structures have been applied in northern Cambodia see Cle@ianhis
2010).

The effect of enfarement of exogenous rules on behaviour has been the focus of a
number of experimental studies in the lab (Beckenkamp & Ostmann, 1998nd in

the field (e.g. Cardenas al, 2000; Cardenas, 2004elezet al, 2006; Vollan, 2008;
Reichhuberet al, 2009), although the results are often contradictory. There is
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evidence to suggest that under certain conditions existingqmial behaviour can be
undermined ("crowded out") by rule enforcement, most notably when the probability
of detection is low, penadts for noncompliance are weak or intrinsic social cohesion
high Ostmann, 1998Cardenat al, 2000; Vollan, 2008). Further evidence suggests
that even when cooperation is not reduced by enforcement, crowding out can occur
once enforcement has been oyad (Reeson & Tisdell, 2008). Elsewhere, it has
been shown that exogenously imposed rules have the potential to reduce extraction
and increase the efficiency with which subjects negotiate game environments, even
when detection probabilities are low (Reitiberet al, 2009; Traverst al, 2011).

This variation in the observed effect of exogenous regulation has also been found
within studies. For example in a study in rural Colombian villages, \&tlak (2006)

found that the effect of exogenous resource controls varied significantly between
groups depending on the background of the participants. As such, it would appear that
while external enforcement institutions can be effective at reducing extrétiora

CPR, it is difficult to predict the outcome of such institutions prior to implementation.

In many conservation settings, those responsible for implementing rule enforcement
have little control over the size of penalties but may influence the Ipfibpahat
norrcompliance will be detected, for instance through greater investment in patrolling.
Hence, it is important to understand the effect that increasing the probability of
detecting rule breaking will have on compliance. In the lab, studiesdtewen that
subjects respond more to changes in the severity of sanctions than they do to the
probability of detection@stmann, 1998Beckenkamp & Ostmann, 1999 urrently,

in the context of field based experimental games, there has been little woskdocu

on this question. Thishapterseeks to address that omission by considering two
exogenous enforcement regimes: one mimicking the conditions often found in
developing country conservation settings in which the probability of detection is low
and one micking a situation in which conservation managers have invested in

enforcement anohcreasedhe probability of detection.

On the other sidefdhe incentives scale, there is evidence that rewards can be highly
effective at inducing cooperation when #idcation of rewards is decided externally,
without cost to the recipient¥¢llan, 2008; Traverst al, 2011;Narlochet al, 2012.

As with sanctions, there is a risk that exogenously awarded rewards may undermine
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existing norms and serve to crowd outerent cooperation (Frey & Jegen, 200d)a

survey ofattitudesregardingthe site of a proposedoxiousfacility in Switzerland,

Frey and Oberhozegee (1997)found that the offer of irentives as compensation
crowdedout feelings of civic duty, restihg in lower levels of suppt Conversely,
appropriation was reduced by an exogenous reward system in a CPR game amongst
pastoralists in Namibia and South Africa (Vollan, 2008). This effect was unchanged
even if a minority of the group voted in suppoftrewards when given the option of
voting for the different institutions within the game. In another study, Traateas

(2011) investigated collectively conditional rewards, whereby the reward was
conditional on aggregate group extraction falling witbgrtain thresholds. It was
demonstrated that the level of conditionality (i.e. the group extraction threshold on
which rewards were conditional) was important in determining the effectiveness of
the rewards, with higher conditionality leading to morerast in extraction. In
situations where participants have been allowed to choose between enforcement and
rewarding institutions, rewards have been found to be preferredV@lgn, 2008;
Sutteret al, 201Q.

In this chapter | examine the effect of twexogenous penalty and reward payment
regimes, as both stand alone and interacting interventiongdividual behaviour.
While the effect on extraction from a CPR of both enforcement and reward payment
regimes has been considered previously, Hemevedigate behaviour when both
conditions are present. This allovlse study of potential interactions between the
disincentives created through enforcement and the positive incentives offered through
reward payments. This has particular relevance for cortgamyaolicy-making, as the
potentially conflicting interactions from different but simultaneously applied
interventions are rarely considered, despite their ubiquitous use in actual conservation

interventions (for example PES schemes within protected; d&éamentst al. 2010).
5.2. A commonpool resource @me

The CPR game used in thissearctwas framed around the extraction of fish from a
communal pond (seBAppendix Cfor the game script used). The harvesting of fish
was selected because fish is an important household resource and familiar to all
participants. Two other options were piloted (a generic, unitless resource and

bamboo) but feedback from the pilot suggespedticipants were better able to
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understand the dilemma when it was presented in terms of harvesting fish.
Participants were split into groups of 16, p 1 and instructed that they would
make a series of decisions regarding the number of fish to hardastiually from a
communal pond. Each individu&} pf8 g , could harvestofish to a maximum of
10,0N T8 Ip 1, each roundd™ pH8 v . In contrast to some other studies that
used norinear payoff structures to model returns from extraction of a GR® (
Ostromet al, 1992; Cardenas, 2000), a linear payoff structure was used because
initial piloting had shown that participants had difficulty understanding the
complexities of nodinear payoff structures. For each fish that an individual harvested
from the pond, they received 100 Riel with nobody else in the group benefitting. Each
fish left in the pond at the end of every round earned 12 Riel for all group members.
This was explained as the future benefit to the group of having fish in the pond. This
created a Pareto optimum at which no fish were harvested and a unique Nash
equilibrium at which every participant chose to harvest the full quota available to
them (10 fish). In total, 10 different experimental treatments were considered. For
certain treanents, participants could be subject to enforcement penfaltiesch fish
above a set thresholé, with a probability of detection, lor reward paymentsp (see

Table 5.1 for parameters used in each treatmerifthe individual payoff* as
described ¥ these rules is given by the following equation (#ggpendix C for

specific payoff equations for each treatment):

“ pmam pcpommB @ -1 Ap Eq. 5.1

Table 5.1: Treatment options for the CPR game. All treatments were played by 80 participants
with the exception of theprivate treatment, which was played by 36Qoarticipants. Treatment
parameters are given for the payoff equation (Equation 5.1).

Treatment Policy instrument e 1 p
private - - - -
peerpressure business as usual - - -
weak enforcement law enforcement 125 0.1 -
strong enforcement law enforcement 125 04 -
individualpayments PES - 250

individualpayments &wveak enforcement PES withlaw enforcement 125 0.1 250
individualpayments strong enforcemen PES withlaw enforcement 125 0.4 250
collectivepayments PES -
collectivepaymentst weak enforcement PES withlaw enforcement 125 0.1 250
collective paymentsk strong enforcemeni PES withlaw enforcement 125 0.4 250
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Private reatment

The private treatment was played in anonymous conditions, such that no individual
was aware of who else was in their group. After each round, participants were
privately told their own payoff, plus the total group extractifiierate participants

were assisted in this. No communication between participants was allowed and
participants were made to sit apart. As such, this treatment provided a measure of the
internalised preferences of each participgnthe absence of extel controls on

behaviour.
Communication & peepressure reatment

In this treatment, participants were separated into two groups of 10 individuals.
Before individual decisions were taken, the group discussed the level of individual
extraction they thoughacceptable, with any outcomes of the discussionbioding.

They were then asked whether they had reached a group decision on the number of
fish that each person should take and, if so, that decision was recorded. Once
individual decisions had been maaled the payoffs calculated, each participant read
out how much they had chosen to extract and their payoff. As such, the treatment
conditions allowed for individuals to experience shame, which has been shown to
increase presocial behaviour in a socialldimma(Lopezet al. 20129. Participants

were not permitted to lie to other group members at this stage. In this way, all
participants were made aware of the decisions and earnings of other group members.
This treatment served as a control for all furttieatments, which were structured in

a similar manner in known groups of 10 individuals with group decisiaking and

payoff reporting.
External enforcementgatments

In the external enforcement treatments, participants were subject to an imposed rule
erforced by an external agent. In this case, the rule wastwtedcsuch that any

i ndi vi du aéarvediing anorg than @awo fish per round would incur a penalty.
The threshold of two fish was set so that a small harvest was still seen as legitimate,
as st experience had shown that participants can struggle to understand the payoffs
if they are not allowed to harvest anything. This reflects conditions in many

conservation scenarios, in which only a certain level of appropriation is permissible.
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The pendly was set at 125 Riel, 1.25 times the value of a harvested fish, for each fish
individuals harvested above the threshold of two. This was set to mimic the
enforcement regime for illegal harvest of natural resources in the study site, where
penalties arearely enforced beyond confiscation of illegal harvests and tools. Once
individual decisions had been made and decisions and earnings read out, each
individual was asked to roll a tesided die, the outcome of which would determine
whether or not they wermonitored that round. If they were monitored and were
found to have harvested more than the threshold, then they received the proportional
penalty of 125 Riel per fish. Two treatments were used: for the weak enforcement
treatment, the probability of beingnonitored was set at 0.1 and for the stronger
treatment the probability of being monitored was four times greater at 0.4. For
example, if an individual chose to harvest four fish during the weak enforcement
treatments and rolled a 2 on the die, they waudtl be monitored and their non
compliance would go unpunished. If they behaved in the same way during the strong
enforcement treatments, they would be monitored and would be fined 250 Riel (125
Riel for each fish harvested above the threshold of two).

Individual paymentsreatments

For the individual payments treatments, participants were offered reward payments if
they kept their harvest to two fish or fewer. Compliant participants were eligible to
receive a bonus payment of 250 Riel, equivalent to hédithe value of a single fish.

The bonus was set in this way so that the individual opportunity cost of not harvesting
at or close to the Nash equilibrium was not met by the bonus. This was intended to
mimic the level of potentiahcentivepayments in tl study site, which are unlikely to
cover the full opportunity cost incurred by foregoing extraction. In this case, it was
assumed that monitoring would be perfect. For the two treatments that combined the
individual payments treatment with the two extérremforcement treatments,
participants could receive a payment for keeping extraction below the threshold but
also faced the possibility of a penalty for ceattraction.

Collective paymentsdgatment

In the collective payments treatments, participantsewagain offered incentive

payments but this time the payments were conditional on aggregate group behaviour.
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If the total group extraction was equal to or less than 20 fish, every individual would
receive a bonus payment of 250 Ri#l the total harvestwas greater than this
threshold, none of the participants would receive a payment, irrespective of their
individual harvest. This treatment modelled incentive schemes where participants are
contracted on a collective basis rather than individually. Agaiwwas assumed that
monitoring was perfect. For the two treatments that combined the collective payments
treatment with the two external enforcement treatments, participants could receive a
payment if the group kept extraction below the threshold butfatsal the possibility

of a penalty for oveextraction.
5.3. Theoretical pediction andhypotheses

In this sectionthe behaviour predicted by the standard model of rationairgetest
is presentedas well asa priori hypotheses regarding the expected beha under
different treatments of the CPR game that follow from the background literature

presented in Sectidnl.

Standard heoryprediction

Under the standardHomo economicusmodel of rational, selfish behaviour,
participants of the CPR game described in Sedi@should remain unaffected by

the different treatments. For the control ppegssure and private treatments, in which
there were no reward payments or penalties, Nash Equilibrium is for all
individuals to extract 10 fish, the maximum possible. For the enforcement treatments,
the marginal expected penalty for extraction is lower than the marginal return (even
under the higher probability of detection), and therefdoes not alter predicted
behaviour. Likewise, the theoretical prediction for the payment treatments remains
unchanged, as the payment received for extracting below the threshold is lower than

the individual return of extracting the full allowance.

Hypotheses

H5.1: probability of detection inule enforcement

H5.1.1 As the probability of detection is increased, the expected penalty fer non
compliance increases also. As discussed above, under institutional conditions that

allow for the enforcement ofules with penalties, the behaviour of risk neutral
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individuals conforming to the model of rational selferest would be expected to be
unaffected by changes to the probability of detection, provided that the expected
penalty remained less than the magjireturn of norcompliance. As such, for the
experimental conditions described abowejs expeced that, under enforcement
conditions only, there will be no significant difference in extraction from the pond

between the two enforcement treatments.

H5.1.2 Previous studies have found evidence to suggest that crowding out of intrinsic
motivation is likely to occur when weak exogenous rule enforcement conditions are
imposed (e.g. Cardenas al, 2000). However, only weak evidence of such an effect
was fownd by Traverset al (2011) under similar conditions as those studied here.
Therefore,it is expeced that no crowding out will be observed under enforcement
conditions only, compared to the extraction based on intrinsic motivations observed in

the control
H5.2: individual vs collective paymerntrgcture

H5.2.1 Both payment structures testark expectedb result in significant reductions

in extraction in comparison with that observed for the control treatment. Given that
the experimental design of thissearcttlosely matches that of Travezsal (2011),
which found no significant differendeetween two individual and collective payment
structuresn the effect on extraction from a common pool resource, the individual and

collective treatmentare expetedto perform similarly in reducing extraction.

H5.2.2 It is also prediad following the results of Traverst al. (2011), that the
collective payment treatment will have secondary benefits, such as carry over effects
into subsequent treatments, whiake not observed under the individual payments

treatment.
H5.3: combined pymentsand enalties

It has been shown that the phenomenon of crowding out is more likely in situations in
which prasocial behaviour would otherwise be strongest (Vollan, 2008). As guch,
is expeced that combining the paymebised treatments, which are expected to

promote pro-social behaviour, with the two enforcement institutions will result in
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crowding out and increased levels of extraction in comparison with the payment

structures operating in isolation.
5.4, Methodology

The CPR game was conducted in 13 villages betweerhviamnd April 2012. Each
village was categorisedl priori into one of three village types using two key variables

for guidance: distance to the nearestdaly market and the proportion of Bunong
households inthe village (for values of selection variablder each villagesee
Appendix C; Table C)J1 These variables are thought to influence a range of village
characteristics, including poverty, livelihood strategies and village cohesioess

to each village plays an important role in governing livelihdedisions as it has a
strong effect on the sale price of different commodities and the cost of transporting
goods to market. In reality, access is a combination of distance and the quality of road,
but road quality is particularly difficult to measure dsvaries annually and
throughout each year .mindtityindigenomsapeoplesdidve Ca mb o d
become integrated into Khmer society, often to the point where they identify
themselves as Khmer, the Bunong have maintained many of their customaigepract
including their own language. The proportion of Bunong households in a village,
therefore, provides a useful proxy measure of the level of integration with Khmer

society.

For each village type, 120 villagers were selected to participate in the games.
Households were selected at random from a list kept by the village chief. The head of
each household was then contacted by the village chief and invited to participate in
the games. If they were unavailable or chose not to play, another adult was invited
from the same household. It was made clear to all selected households that they were
not required to participate, and a member of the research team was present to ensure
that no household was coerced. A reserve list of randomly selected households was
produced to ensure that 20 individuals agreed to play each session in case households
were unavailable or chose not to participate. As there were fewer than six villages in
two of the three village types, the number of participants was higher for some villages
than for others. Sample sizes were approximately proportional to population size.
Participants were all aged over 18 and where possible only one person per household

participated. In certain cases, this was not possible due to the small size of soene of th
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study villages and, in those cases, members of the same household played on the same
day but never interacted in the gaméeTexperiments were held in theeal school

for the majority of study villages. Isome villageshowever, therevasno school or

the school was not available. In such cases, appropriate houses were identified with

sufficientspace for participants to sit in groups or separate fqurikiatetreatment.

The CPR game followed a similar experimental design to that described inSleaver

al. (2011). It was conducted over 18 separate days, with 360 participants (20 per day).
Each participant played three different treatments: the private treatment plus two
others. The order in which the treatments were played was changed for eamh sessi
to control for possible ordering and earni
being governed by repeatedly playing with the same people, group composition was
controlled to minimise the number of participants who played each treatment in the
sane group. All treatments were repeated for a total of five rounds. Payments for all
rounds were made after the game had finished to avoid payoff effects influencing
behaviour. Each individual was given a payoff sheet on which the gasaffed in
previoustreatments were written and was paid privateiyh the majority of earnings
totalling between four and six US dollars. Daily farm wages in the study area are
usually five dollars so the game payments were roughly equivalent to paid labour. All
sectionsof the experiment were run by a team of four: the lead author, two Khmer
research assistants and a Bunong translator to assist participants with lower Khmer

skills.

After an explanation of the game, two practice rounds were played following the same
formatas the private treatment. Participants marked decisions by circling the number
of fish they wanted to harvest (ségpendix C for individual decision sheet).
Individual earnings and total group extraction were written on all sheets after each
round. Oncethe practice rounds were completed, participants were asked five
multiple-choice questions to test their understanding of the main principles of the
dilemma. On completion of this test, the answers were explained to help those
participants that still hadrpblems with understanding. Individual scores from these
tests were checked in the regression anabjsssribed belovibut were found not to

be significantly correlated with game behaviour. During the experiment, the private
treatment was played in a siegloom and all other treatments were played in separate
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rooms such that it was not possible for different groups to hear what was happening in

groups other than their own.
5.5. Results

Generalised linear mixed effects models (GLMMs; Zwitr al, 2009) were
constructed to analyse the results of the garfibe logit link function was used due

to the binomial error structure of the number of fish taken by an individual, with
Laplace approximation used to estimate the model parameters (Bolkér2009).
Model slection for fixed effects was carried out by comparing Akaike information
criterion values (AIC; Akaike, 1974). The final model was selected usingnssep
selection and comparingAIC values. Following Burnham and Anderson (2002), if
the difference in AC values between models was less than two, the most
parsimonious model was selected. If #&IC values were greater than two, the
model with the lower AIC value was selected. The random effect structure, including
variables for village, day number, growmd individual, was investigated using
likelihood ratio tests (Bolkeet al, 2009). Once both the random and fixed effect
structures had been selected, visual validation was conducted to check for residual
normality, heteroskedasticity and for possiblerelations between fixed effects and
the residuals. Each model was also checked fordiggersion by comparing the sum

of squared Pearson residuals with the approximate residual degrees of freedom.

The results of the CPR game are best compared againbaseline created by the
control peeipressure treatment. In this treatment, the mean individual extraction was
4.9 fish per roundThis closely matches the results of Travetsal (2011). As
expected, the majority of treatments performed better than the control at reducing
extraction from the CPRTable 5.2; Appendix C, Figures CiC3). Whilst some
treatments achieved an equilibrium state with average harvest remaining effectively
constant over the five rounds, extraction in other treatments had not reached

equilibrium at the end of the game.

2 All models were analysed using R version 2.12.0 (R Core Development, 2010) in
the op@ source software package RStudio version 0.96.228 (RStudio, 2012). Within
R, the Ime4 package versiOr©9937536 (Bates & Maechler, 2012) was used to code
the GLMMs.

95



Table 5.2: Descriptive statistics for key explanatory variables. Sample standard errors are st
in parentheses.

Variable Statistic
male participants 45%
Bunong participants 62.9%
mean age 37.5(13.4)
mean years in education 2.6 (3.2)
mean number of fish taken during each treatment:

practice rounds 4.5 (2.1) fish
private 5.5 (3.0) fish
peerpressure 4.9 (2.8) fish
weak enforcement 4.5 (2.9) fish
strong enforcement 5.9 (2.8) fish
individualpayments 2.2 (1.9) fish
individualpaymentst. weak enforcement 3.8 (2.8) fish
individualpayments& strong enforcement 3.1 (2.7) fish
collective payments 2.1 (2.2) fish
collective payments& weak enforcement 2.9 (2.4) fish
collective payments strong enforcement 2.6 (1.6) fish
discussion periods ending in decision 97.1%

The effect of treatment and soclemographics on individuaxtraction

The model for the individual number of fish harvested each round shows a mixed
picture, with the private and both enforcement treatments having no significant effect
on individual extraction compared to the peer pressure control treatment blable
column 2; difference in fish =0.1 and 0.4 for the weak and strong enforcement
treatments respectively). This matches the prediction made under hypotbdsis H
that increasing the probability of detection, without the expected penalty being higher
than the rarginal gain in harvesting extra fish, would not result in a significant
change in extraction behaviour. Conversely, all treatments that included individual or
collective payments resulted in reductions in extraction. For the two payment
structures in th@bsence of enforcement, there was no significant difference between
their effects on extraction; with the mean reduction in individual extraction estimated
to be 2.6 fish (SE =0.4) for individual payments and 2.2 fish (SE+8.4) for the
collective pgments (Wald test, P = 0.447). This supports the prediction made in
hypothesis B.2.1 that no significant difference would be observed in extraction

under the two payment structures.
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Table 5.3: Parameter estimaes for the selected CPR game generalised linear mixed models, with
the number of fish harvested by an individual in a single round as the response variable. The
difference in the number of fish taken was found by calculating the expected number of fish
taken for each variable and comparing this with the number expected for the intercept. Standard
errors in terms of number of fish are shown in parentheses. A comparison of the effect of each
treatment for round 1 and round 4 is given in Supplementary Materids Table C.4. The full list of
variables modelled, plus their explanations, are given in Supplementary Materials Table C.2.
Significance values: ns = not significant; (*) =P <0.1; * =P < 0.05; * = P < 0.01; ** = £ 0.001.
Reference level treatment idicated by ref.

Individual

Peer pressurereatment
payments & strong

Explanatory variables as ref enforcement as ref
Estimate P Estimate P
intercept 3.938(0.724) * 2.815(0.634) **
treatment:
peer pressure ref - +1.123(0.806) ns
private -0.105(0.643) ns +1.018(0.641) (*)
weak enforcement -0.097(0.838) ns +1.026(0.839) *
strong enforcement +0.383(0.852) ns +1.506(0.810) ns
individual payments -2.567(0.434)  ***  -1.444(0.457) **
collective payments -2.243(0.514) =+ -1.121(0.549) (¥
individual payments & -1.927(0.575)  **  -0.804(0.608) ns
weak enforcement
individual payments& -1.123(0.709) *) ref i
strong enforcement
collectivepayments & 1.774(0.641)  **  -0.651(0.602) ns
weak enforcement
collectivepayments & 2.252(0.534) ** -1.129(0.508) *
strong enforcement
education +0.056(0.022) **  +0.048 (0.019) =**
decision -0.750(0.185)  ***  -0.614(0.147) **=
practice +0.191(0.038) **  +0.163(0.033) ***
round:
round 2 +0.855(0.081)  ***  +0.755(0.074) ***
round 3 +0.577(0.080)  ***  +0.503(0.072) **=
round 4 +1.009(0.081)  ***  +0.898(0.076) ***
round 5 +0.835(0.081) ***  +0.736(0.075) ***
random effect:
individual SD =0.484 SD =0.484
group SD =0.561 SD =0.561
session SD =0.591 SD =0.591

The picture becomes more complicated when the treatments integrating payments
with enforcement regimes are considered. For the treatments with individual
payments, enforcement appeared to undermine the incentives for extraction reduction,
with both levelsof enforcement producing a weaker effect on extraction than the

payments on their own. This crowding out was more severe for the stronger
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enforcement regime (1.1 fewer fish extracted than in the control, compared to 2.6
fewer for individual payments alon#)an the weaker one (1.9 fewer fish). For the
collective payment treatments, no undermining effect was observed for either of the
two enforcement regimes (1.8 fewer fish than the control with weak enforcement and
2.3 fewer fish with strong enforcementthar than 2.2 fewer with just collective

payments).

Running the model again with the individual payment with strong enforcement as the
reference level provides a clearer picture of the relative performance of the different
payment treatments (Tabbe3, column 3). This shows that adding strong enforcement
to individual payments significantly increased individual extraction relative to the
individual paymentdreatment (1.4 fewer fish under individual payments alone than
payments with strong enforcementpllective payments treatment (1.1 fewer fish)
and collective payments with strong enforcement treatment (1.1 fewer fish). On this
basis, it appears that although there was no difference between the performance of
individual and collective payments underraeenforcement, performance for
individual payments was crowded out slightly under weak enforcement and
significantly under stronger enforcement regimes. Under no combination was there
any meaningful increase in compliance under integrated treatmenigeré&bathe two
payment treatments. This matches the effect expected under hypotbesisvith
exogenous enforcement crowding out the strongspaal behaviour observed when
payments were offered with no enforcement. However, the lack of an effecruéen
enforcement was added to collective payments is contrary to prediatidrsuggests

that further thought is required to understand why crowding out occurs under some
conditions and not others.

In addition to the treatment played, a number of indi@iddemographic and
livelihood variables were tested, of which only one was included in the final selected
model. This was the number of years of education that each participant had received.
Despite the fact that a logistic regression was used in thesaallie effect of
education was linear over the range of years spent in education observed for the
sample. As such, each additional year in education was found to result in a small

increase in the number of fish taken (diff. in fish = 0.06). None of tinwer wariables
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tested were included in the final model, meaning that no effect was found for

participant age, gender, ethnicity or any of the livelihood variables considered.

Two other variables were found to have a significant effect on individual satrac
Group decisiormaking (i.e. when a group made a collective decision during the
discussion period) resulted in a reduction of 0.8 fish per group member when a
decision was recorded, mirroring a similar result to that found in Traveds(2011).

This shows the strong impact that collective decisiaking can have on individual
harvesting decisions. Finally, the mean individual extraction from the two practice
rounds was also found to be significantly and approximately linearly correlated with
extraction during the game itself. This suggests that behaviour within the game was
governed not only by the conditions of each treatment but also by inherent
preferences. Participants, who took more than others during the practice, also took

more in the othetreatments they played, irrespective of the difference in conditions.

Three random effects were also included in the selected model: individual, group and
session. The variation explained by each random effect was roughly comparable
(Table5.3). This indicates the importance not just of individual decisnaking but

also of group interaction, with both the groups in which participants played individual
treatments and the group of 20 participants selected to play the CPR game for a single
day session included in the model. This matches a similar result in Hayo and Vollan
(2012), who found that adding a group dummy variable to their analysis of CPR
extraction in Southern African rangelands improved the explanatory power of their

model.

One varable that was found to be important by Traversal (2011) but was not
included in the selected model here, was the previous treatment fPagecbusly, it

was found thatindividual extraction was significantly reducedter participants had
played treatments that promoted a degree of-esdfanisationwithin each group

Under the conditions presented by the set of treatments considered here, this would
suggest that the three collective payment treatments would reduce extraction in
subsequent treatmenplayed.The difference between the AIC ohaodel containing

a variable forthe pevious treatment played and the selected modelBsasvhich
suggest that the previous treatment played has no effect on extraction. A closer look
at the parameter estimb@s of each individual treatment confirms that only one
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treatment had any meaningfaffect on extraction in future treatments; the simple
collective payments treatment (diff. in fishZ1, p = 0.004). This is comparable with

the effect size found in thprevious study, and supports hypothesis.2-2 that
although performance under the two payment structures was not significantly
different, collective payments offer secondary benefits that are not observed for
individual payments. The fact that no effe@s recorded for the combined collective
treatments suggests that, although overall performance was not reduced, integrating
enforcement with an paymehased intervention can crowd out at least one of the

positive effects of selbrganising.
5.6. Discussion

This chapterbuilds upon existing research that investigates how different institutional
arrangements affect individual extraction behaviour in a CPR scenario. By
investigating behaviour under more complex and realistic institutional conditions, in
which bdh payments and penalties are applied simultaneously and sepatataly,
been possibléo examine how individuals respond to such conditions, particularly
whether penalties can crowd out the -pozial behaviour observed under reward

payment treatments.

The fact that little difference was found in performance when the two payment types
(collective and individual) were considered in isolation may have implications for the
structuring of payments in the study site and more widely. Collective payments are
thought to offer potential advantages over individual contracts, such as reduced
transaction costsWunder, 2007), and to encourage cooperation through peer
monitoring and peer pressure to comply. Structuring payments collectively can also
generate seconda benefits because of the institutions created to manage them
(Clementset al, 2010). Collective payments are, however, potentially less appealing
to recipients where social cohesion is low, as the ability to control the extraction of
others in their grop is likely to be weak. Should individuals within the group ignore
the incentive, their behaviour has the potential to impact upon compliant individuals.
This may in turn lead to the naompliance of individuals who would have
cooperatedf contracted idividually, as they are faced with incurring the opportunity

cost of foregoing extraction with little hope of receiving the compensatory payment.
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The more simplistic individual payments are less vulnerable to the concerns raised for
collective payments ah consequently, offer the potential for improved performance

in situations where social cohesion is low. This reflects the results of Naiadh
(2012), who found that individual payments improved contributions in a public goods
game but that colleate payments were ineffective. In that study, groups were unable
to make agreements or discuss behaviour, which is likely to limit social cohesion.
However, the setip in thisresearched to similar results from both individual and
collective payments, dibugh the transactions costs of setting up individual incentive
agreements are likely to be higher than those for collective payments in the Eastern
Plains Landscape. A preference for collective over individual payments in this system
is further supportedby the carryover effects observed for collective payments. The
lower extraction recorded for treatments following collective payments suggests that
participants were able to maintain the same level of cooperation even after the offer of
a payment had beeemoved. Although the mechanism for this carry over effect is
currently unclear, Traverst al (2011) observed the same effect in treatments thought
to promote sefbrganisation amongst game participants. This supports the notion that
structuring paymestcollectively has the potential to empower recipients and, hence,
may lead to a more sustainable solution than if payments were simply contracted on

an individual basis.
The role of enforcement and crowdingg o

Neither of the two external enforcementatireents achieved a significant reduction in
extraction over the control. This follows theoretical predictions, as the incentives in
both treatments were insufficient to move the Nash Equilibrium away from each
individual extracting the maximum possible.tBdreatments resulted in lower social
efficiencies than found for the control, with the stronger treatment lowest due to the
higher penalty rate. Even though participants would have been aware that these
treatments were resulting in lower individual pdgpthe penalties were insufficient

to reduce extraction. This corresponds to the findings of a number of other studies (e.g.
Ostmann, 1998; Cardenas al, 2000). There was, however, no evidence that the
enforcement treatments in isolation led to crowdout of the baseline cooperation

measured in the control, despite the generally strong social cohesion of the subject
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pool. This is at apparent odds with the findings of Vollan (2008) that crowding out

occurs when people have strong social cohesion asbject to external penalties.

The effect of enforcement on the cooperation achieved under the two payment
structures is more informative. It is rare for incentive schemes in conservation to
operate in isolation, without some form of enforcement (afrggosed by an external
agent). As such, it is important to understand how these different policy instruments
interact. None of the treatments that combined enforcement with payments improved
on the performance of payments alone. In many ways, this ispuissiog as both the
collective and individual payment treatments lowered mean extraction to
approximately two fish per round for each individual, the same as the threshold for
receiving a payment. Given that the enforcement regimes used the same threshold,
improvements in performance would have been expected to be restricted only to those

individuals who took more than the threshold.

In the case of the weaker enforcement regime, adding complexity to the institutional
conditions experienced by the partais appears to have weakened the response to
the incentives created by the two payment structures, as both saw a slight decline in
their effectiveness. This is an example of how externally imposed rules have the
potential to crowd out cooperation achiewettler other conditions. Other authors (e.g.
Cardenaset al, 2000) have suggested that this crowding out effect is caused by
externally imposed rules promoting individualistic behaviour, thereby undermining
cooperative behaviour. This was supported by ey in which participants
responded to the enforcement mechanism during the game, with several participants
commenting during the discussion periods that extraction decisions should be up to
the individual because of the risk of being penalised.

For theindividual payment treatment, the crowding out effect was strongest when
combined with the stronger enforcement regime. In some sense this is counter to
expectations, as increasing the probability of detection reduces the expected payoff of
breaking the rie limiting extraction. One possible explanation for this result is that

the high probability of monitoring acted to highlight the importance of the

enf orcement mechani sm i n participantsé

individualistic behaviour. Partipants understood that group members who took more
than the threshold of two fish did so at their own risk, thus reducing the incentive for
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group decisiormaking and individual compliance. The response to the strong
enforcement regime when coupled with eotive payments was very different. In

this case, several participants were observed using the presence of penalties in the
treatment as a means to encourage-canpliers to cooperate. By so doing, they

were using an externally imposed institution to ppone b e havi our i n t he
interest, an action for which there was little incentive in the case of the individual

payments.

This apparent difference in how the two payment structures interacted with the
enforcement regimes demonstrates pwential for individuals to respond very
differently to seemingly similar sets of incentives. In the case of individual payments,
increasing the probability of rule breaking detection strengthened the crowding out
effect, and increased extraction, but #ane mechanism served to strengthen group
decisionmakingfor collective payments. This finding builds on the work of Vollan
(2008), as it shows that crowding out can occur when both supportive and controlling

institutions are present, but only under agriconditions.
Policy implications

Whilst many previous studies have investigated the effect of both positive and
negative sets of incentives on extraction behaviour in the commons, the results
presented here have built up a more complex picture by corgpte effects of

multiple simultaneous interventions, including several that integrate seemingly

opposing sets of incentives. These results can help guide policy dengkimng.

One of the principal dilemmas facing conservation organisations is hgnowide
incentives to change illegal behaviour. Typically, this has been attempted through the
implementation of various enforcement measures but there are a number of barriers to
successful implementation of such measures. These include, amongst o#dads, w
local institutions (Barretet al, 2001), poor support for natural resource laws from
national governments and logistical and financial constraints. More positive measures
can be employed but this raises questions about the value and form of possible
incentives. Some authors have argued that it is necessary to compensate the full
opportunity costs of foregoing the illegal behaviour but this approach has clear issues

associated with it. In particular, the opportunity costs of many illegal activitiel, su
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as the clearance of forest for commercial agriculture, may be prohibitively high. The
results of the payment treatments are encouraging in this respect, as all treatments,
including those integrated with enforcement regimes, resulted in significant
redwctions in individual extraction, and yet only covered 31% of the individual
opportunity cost of not harvesting the full 10 fish. This suggests that, contrary to the
model of selfish rationality, individuals will alter their behaviour even when the pure

financial incentives are insufficient to suggest that they would do so.

The results of the integrated payment and enforcement treatments are of greater policy
relevance. These demonstrate that focussing solely on the effects of positive
incentives may overémate the impact of such policies by failing to take account of

the possible crowding out effect of also providing negative incentives by externally
imposed enforcement of rules. There is also evidence here to suggest that these risks
can be minimised bgdopting a collective payment structure rather than an individual
structure. This would also offer the advantage of promoting a greater degree of self
organisation amongst resource users and lowering transaction costs. In the context of
payments for envimmmental services, collective payments may therefore provide a

more effective solution for encouraging reductions in individual resource use.

Finally, in this chapter | have considered a series of exogenous conservation
interventions that might be empky to encourage prwonservation behaviour in the
study area. In the context of Seima Protection Forest, the resaeientedsuggest

that certain policy options could be used to reduce extraction from the reserve. Both
the individual and collective paymetreatments brought considerable reductions in
comparison to the baseline behaviour. Conversely, increasing investment in patrolling
may not bring about any significant benefits or could even be cepraductive if
combined with individual payment sahes designed to encourage resource
conservation. Consequentiy,is recommenddthat careful consideration be given to
possible unwanted effects, such as crowding out, during the design phase of future
payments schemes proposed for the site.
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Chapter 6

Investigating incentive based approaches to biodiversity

conservation through scenarios

6.1. Introduction

It has long been understood that local communities shoulder a disproportionate share
of the costs of biodiversity conservation, whilst benefits aclangely at national or
global scales Wells, 1992; Balmford & Whitten, 2003 The establishment of
protected areas (PAs), for example, is often driven by values surrounding the
importance of endangered species or habitats, which may not be shared bydbbse
affected by conservation activities (Roe & Elliott, 2006). Conversely, PAs have often
been associated with displacement, food insecurity and the loss of livelihoods
(Ghimire & Pimbert 1997Adamset al, 2004;Colchester, 2008Brockington & Igoe,

2006; Cernea &SchmidtSoltay 2006), with significant negative impacts for local
people. Recognition of this inequality and the resentment it can draatbelped to

give rise to a raft of incentive based approaches to conservation. Notable examples
includeintegrated conservation and developments projects (ICDPs; Wells & Brandon,
1993; Barrett & Arcese, 1995), community based natural resource management
(CBNRM; Kellertet al, 2000; Singleton, 2000) and payments for ecosystem services
(PES; Ferraro & Kiss2002; Wunder, 2007Engelet al, 2008). While the motivation
behind these different approaches may vary, the principle that local people are
incentivised to cooperate with conservation efforts is common to all. However,
despite the long period of interegt incentives and their increasing use in
conservation, questions remain about how best they might be structured. For instance,
should incentives be collective or targeted at individuals? Are direct payments
preferable to irkind support? How do the effescof using payments compare with
those of alternative tedown approaches, such as law enforcement? These are all
questions that should be answered prior to the implementation of conservation

policies, and yet their answers are not claar

For contexs in which the use of resources is restricted or illegal, such as within

protected areas, the appropriateness of using incentives as a means to encourage pro
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conservation behaviour has been questioned. Concerns have been raised regarding
both the additiondy and validity of providing incentives to discourage a behaviour
that is already illegal (Borner & Wunder, 2008). However, where resources are
lacking for effective protected area management, incentive schemes may still be a
legitimate means of changingehaviour (Clements2010; Petheram & Campbell,
2010). In such cases, it may not be necessary or appropriate to cover full opportunity
costs, as incentives can augment existing preferences to obey the law. In this context,
it has been suggested thatkimd support, such as the setting up of a community fund
for infrastructural development or livelihood enhancement (e.g.emgironmental or
alternative livelihood schemes) to increase the profitability of existing land uses, is
preferable to direct paymen (Wunder, 2005; Asquitlet al, 2008). There is a
corresponding risk, however, that such an approach could weaken the conditionality
attached to the provision of incentives, as such support could be difficult to withdraw
(Sommervilleet al, 2010, and wuld also vary in the extent to which different

resource users benefit (Lee & Mahanty, 2009).

Assessing the future response of those targeted by conservation programmes is not an
easy task, particularly for contexts, such as those commonly found in piegelo
countries, in which institutions are weak (Barwdttal, 2001) and property rights-ill
defined (Geist & Lambin, 2002). Consequenthecidionmaking under different
economic incentives is often conceptualised in terms of maximising uBlayr€tt&

Arcese, 1998; Damaniet al. 2005. However, this approach is problematic. Whilst
decisionmakers are commonly modelled as rational actors, who seek only to
maximise their own benefit, empirical evidence suggests that most dewialing is
influenced by otheregarding preferences (Gigti2000). Forenvironmentswhere
property rights areuncertain such as for many common property resources,
predictions of behaviour become particularly compl&milarly, the opportunity

costs borne through cooperating with conservation initiatives nigt incorporate
tangible financial costs, such as those of lost earnings through restricted access of
resources, but may also include other elements (such as foregone recognition of
tenure), which are harder to quantify. Issues such as these, coupled paititity of

data relating to potentially unknown factors that influence decisiaking, can make

predicting behaviour more challengingimilarly, testing approaches in real life is
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also difficult, as pilots can be prohibitively expensive axgerimenthapproaches

such as randomised controlled trja@gen more so (Agrawal, 2014).

One way to overcome thdifficulties in predicting behaviouis to turn to methods,

such as scenarioased interviewing, which allow for the investigationdgfcision

making under a range of credible futures prior to the implementation of an
intervention. While predicting future behaviour is problematic, placing limits on the
length of time and changes considered can act to reduce the complexity and produce
meaningful result§Gordon, 1992). Scenarios presented in the form of qualitative
narratives (e.g. Cinner, 2009) have the advantage that they can be easily understood
and, therefore, allow for the exploratory examination of behaviour in contexts where
respondents may struggto place values on complex hypothetical situations (as in
contingent valuation). Discussing the future in this way provides valuable insight into
not only how people are likely to respond to the scenarios presented, but also the

reasonsvhythey might repond that way.

Such approaches may also serve to help minimise the risks presented by heterogeneity
amongst the target populations for conservation policies, or by exogenous changes
such as external market fluctuations. Accounting for such complexapésof the
principal challenges facing conservation; something that integrated conservation and
development projects are often said to have failed to do (McShane & Newby, 2004,
Blom et al, 2010; Wayleret al, 2012). In part, this is because conservabéien
operates within highly complex soesxological systems in which relationships
between society and natural systems are dynamic and-soalé (Berkes, 2004).

Even at the site level, heterogeneity within target populations may be high éChan
al.,, 2007; Waylenet al, 2013). Scenario approaches enable the response to
conservation policies by different agents to be tested and, hence, the extent of

homogeneity of response to be estimated for a target group.

In this chapter scenario interviewsire usd to examine the potential outcomes of
different approaches to changing incentives within Seima Protection Fbhestis
donethrough an analysis of the stated responses of smallholder farmers from several
villages within the project area to seven futscenarios, which include exogenous
changes to the sale price of cassava (the dominant agricultural commodity in the area)
and different intervention options aimed at reducing deforestation at the site



(increased enforcement effort, communal and individoalditional payments and a
village fund for infrastructural development). For each scenario, interview
respondents were asked how their land use and livelihood practices might change and,
hence, the responses given provide an indication of the expectatiovain farmer
reactions to the intervention options under consideration for the study site. Within this
methodological framework, the predicted effectiveness of each option for
incentivising preconservation behaviour (in this case, reduced forestariea)is
investigatedand compar@ against the response to exogenous changes in the price of
cassava. By analysing responses at the household level but within three distinct
livelihood zones, the effect of economic weding, livelihood strategy and soe€i
demographic variables on the responses given to each scareaegaminedin this

way, | seek to identify whether, in the contexttbis case study, opportunities exist to
target interventions towards those households or livelihood zones most likely t

respond positively.
6.2. The Seima Protection Forest REDD+ Demonstration Project

Proposals for the REDD+ projeat Seima Protection Foreate well advanced and
focus on thecore protectionzone, with 20 participating villages located within or in
close praimity to this zone Household livelihoods within the project area are based

on subsistence agriculture and the collection of forest products (Evas 2003).
Increasingly, however, farmers are turning towards the production of cash crops, such
as casava and cashew, and encroaching further into the protected area (Chapter 4).
Immigration of households seeking land from neighbouring provinces has helped to
drive expansion of agricultural land and fuel encroachm@hgter 3;Chapter 4;

Milne, 2013). Whilst these two processes are helping to drive deforestation within the

proposed REDD+ project area, the rate and extent of change vary between villages.

A programme of participatory tenure reform is currently underway or complete in 15
of the project viages (A. Dimentpers. commn). Under this scheme, communal land
title is granted to each officially recognised indigenous community, with land inside
village boundaries divided into different use areas. Land use inside the communal title
is governed by a set of rules designed tdgmtocustomary practices and ensure {ong
term sustainable use of communal land. Clearance of forest is only permitted inside

designated community areas. Hence, clearance outside the titled area is illegal and
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subject to enforcement by PA authorities, wihdlearance inside community areas is
governed by village institutions. Clearance rates are high both inside and outside titled
areas (see Chapter 4), and detection probabilities are low. At the point of vaiiting,
indigenous communities living within ¢hboundaries of the protected area have
received official communal land tigeWith the exception of the initial pilot village,
assistance for land use planning and land titling has been prioritised in villages near
the district capital because land aratet resources were judged to be under the
greatest threat, as they are located close to good quality roads and, therefore, subject
to both high immigration and increasing commercialisation of agriculture. This has
added to the institutional complexityrass the study site, as different villages are

now at various points along the tenure ref@mocess.

The area is characterised into three livelihood zones in which different livelihood
activities dominate: a cash crop zone, a lowland paddy zone and ard ugne.

These zones have repeatedly been referred to in project documentation and reflect the
major intercommunity heterogeneity with respect to -pioysical characteristics,
institutional framing, opportunity costs of stopping deforestation and econeeti

being. As such, the majority of variation in clearance behaviour due to the conditions
in which decisions are made is expected to be represented by these zones. The cash
crop zone is centred aroutitk district capital oKeo Seima and is characteed by

easy road access and mature cash crop markets. This area is also currently
experiencing the highest rate of land conversMCg, 2013. The lowland paddy

zone is located in the most remote part of the protected area. Access to this area is
difficult (particularly during the wet season) and the dominant livelihood strategy is
centred on the cultivation of paddy rice, supported by liquid resin collection from
native dipterocarp trees. The upland zone is also located further from market centres,
althowgh access is largely better than for the paddy zone. In this zone, households
cultivate a greater diversity of crops and have recently made the transition towards

commercial production.

Variation in economic welbeing between the three livelihood zones peeviously

been assessed using a participatory poverty index, which was calculated following the
basic necessity survey methose¢ Chapter 3 for an explanation of this method
Across the 622 households sampled, the household poverty score rangedLram 0
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0.82, with a mean of 0.44 (SE = 0.13). After correcting for other household
demographic and sociEconomic variables, a significant difference was found
between the mean poverty score of households from villages in each of the three
livelihood zones As expected, communities in the cash crop zone had the highest
mean household poverty score (0.10 higher than the mean score for villages in the
paddy zone (p < 0.001) and 0.04 higher than the mean score for villages in the upland
zone (p = 0.054)), indating that these households are on average better off than
households from villages in the other two zones. The livelihood zone with the lowest
mean household poverty score was the lowland paddy zone (mean score for villages
was 0.06 lower than the meanoge for villages in the upland zone (p = 0.016)),
which again was as expected as this is the most remote zone with fewer income
generating livelihood opportunities available to the people who live there. Within
each zone, there was little difference irtenegeneity at the household level. The
standard errors for household poverty scores in all three zones are comparable, with
the least variation in the upland zone and the most in the cash crop zepe<(8H4,
SEpaddy= 0.14, Skplana= 0.12).

6.3. Methods

All households surveyed as part of thesearchhad previously participated in the
basic necessity survey. As such, it was possible to stratify each household by two
variables: poverty score and livelihood zone. Sampling for the scenario interviews
was spread equally across poverty score terciles, which were derived for the whole
survey area, and the three livelihood zones, such that an equal proportion of
households from the three poverty score terciles were interviewed for each zone. In
total, 49 houdeolds were interviewed: four households to pilot the method and
another five households for each poverty score tercile in each livelihood zone. In
cases where the household head was not present in the village at the time that the
survey was carried out,raplacement household was selected randomly from a list of
all households within the village. Rather than sample households from each of the 20
REDD+ villages, two or three villages were selected for each livelihood zone in such

a way as to cover the fuithnge of conditions found in villages within each zone.

Interviews were senstructured, with respondents presented with a baseline business

as usual scenario and a further six scenarios in which one aspect of future conditions
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was changed. Each scenawas presented one by one and the respondent asked to
qualitatively explain how they would react over the next five years with regards to
their agricultural and other livelihood activities. Follap questions were asked to
ensure that the respondent hatyfunderstood the scenario, to explore responses in
greater detail and to triangulate between responses to different scenarios.-Aseland

is a potentially sensitive issue in Cambodian protected areas, respondents were
assured that all data collected Wbbe confidential. A subsample of responses from
two villages was validated by comparing landholdings reported during the scenario

interviews with those reported in Chapter 4, with all responses comparing favourably.

Interview responses to the six frduscenarios were compared against those to the
baseline business as usuacenario. Responses were then coded into different
categories depending on their likely impact on forest cover. In certain cases, in which
direct changes in clearance behaviour weoé described, coding was based on
existing understanding and knowledge of land use practices within the study area. For
example, where respondents intended to buy land already in use, this was coded as a
resultant increase in forest clearance based @tirgx understanding of clearance
processes in sampled villages. In this case, it is reportedly common practice for
individuals to clear forest specifically for sale or to sell land within village boundaries
but subsequently clear additional forest to cengate for the loss (Milne, 2013). In

both instances, the act of buying land fuels additional indirect clearance. Where the
conditions presented within a scenario were contingent on the behaviour of others,
interview respondents were asked to describe theponse to the scenario based on
whether others in their group cleared. Responses were then coded as conditional or
unconditional depending on whether they were contingent on the behaviour of others

or not.

There follows a description of the conditiopgesented by each scenarf.priori
hypotheses are included for each of the six scenarios in which the conditions were
different to those of the business as usual baseline scenario and are based on prior

understanding of behaviour within the study villagad existing literature.

Baseline lusiness asisual scenario

In this scenario, it was explained that current conditions would stay constant over the

next five years. All average prices would remain at a stable level, although there
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would be some smallaviation between each year. Law enforcement effort would
remain constant but, in cases where indigenous land title had yet to be granted, tenure

reforms would progress as currently planned.

Performance gyments

In these three scenarios, respondents wiesea the option of receiving an annual
payment of $200 in return for agreeing not to clear any additional land, including
inside areas designated for use under communal land title. Payments were set at $200
as this was felt to be representative of thkelyi sum offered in the future as part of

the REDD+ project (T. Evangers. comn). In the first of these scenarios, payments
were to be made on an individual basis and were dependent solely on the compliance
of the household interviewed. In the seconehseio, payments would be made based

on the behaviour of groups of ten individual households from within the same
neighbourhoodas the respondent household. Each household would receive $200 if
all householdsn the groupchose not to clear any additionahd, otherwise they
would receive nothing. In the third of these scenarios, the money would be paid into a
village level development fund to support infrastructural development or other
development projects identified by the community instead of the B&0® paid to

each individual household. These payments would again be dependent on the
collective behaviour of groups of ten households from the same neighbourhood.

Hypothesis 18.1: the offer of conditional payments will reduce the number of
households wi predict that they will expand their agricultural land relative to a) the

business as usual baseline, and b) the increased enforcement effort scenario.

Hypothesis B.2: the offer of conditional payments will more strongly reduce the
number of householdshe predict that they will expand their agricultural land when
payments areonditional on groupevel compliance than when they arenditional
solely on individual compliance, but the type of collective payment offered will not
make a difference to lancgansion.

Increase in enforcementféort

In this scenario, respondents were told that enforcement effort within the study site
would be doubled, such that it would be twice asliikthat illegal land clearance

would be detected. The likelihood of prosésntonce caught was unaffected. This
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additional enforcement activity would be restricted to conservation areas, i.e.
clearance inside titled areas designated for communal agricultural use would not be
subject to increased law enforcement as these areasubject to community

management.

Hypothesis 16.3: doublingthe probability of detection will decrease the number of
households who predict that they will expand their agricultural land relative to the

business as usual baseline.

Increase and decrease irtassava pce

For these two scenarios, respondents were asked to imagine that the price of cassava
halved or doubled over the next five years, with some small yearly variation. Cassava
has quickly become the dominant commercial crop grown in most ard¢las study

site and many farmers report that the price at which they are able to sell this crop is of
particular importance in determining future land use (H. Trapers,. obg. However,

the cassava market in the project area is imperfect and pricdse cavlatile. These

two scenarios were included to explore the effect that a consistent increase or
decrease in average cassava prices would have on future smallholder land use and to
compare the effect of such changes against those resulting from cdpservat

interventions.

Hypothesis 18.4: doubling the price of cassava will increase the number of
households who predict that they will expand their agricultural land relative to the

business as usual baseline.

Hypothesis 18.5: halving the price of cassavall decrease the number of households
who predict that they will expand their agricultural land relative to the business as

usual baseline.

Statistical analysis

A series of generalised linear mixed effects models were constructed to analyse the
probability of pro-conservation behaviour under the different scenarios considered.
Two response variables were considered. The first of these was a dichotomous
variable describing whether or not a household would follow-cpreservation
behaviour under the conditis presented by each scenario. In this context pro
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conservation behaviour was defined as reducing clearance relative to the baseline
business as usual scenario, but including those who did not clear forest in either the
treatment or baseline scenario. Heeond response variable, a subset of the first, was

a dichotomous variable describing whether or not a household stated it would reduce
its clearance relative to the baseline scenario (i.e. excluding those who did not clear in
the baseline scenario). Fdéwoth response variables, models were considered for
conditional (those dependent on reciprocation) and unconditional (those independent
of reciprocation) responses. Model selectimas carried outusing kackwards
stepwise selectiomn the basis oftorreced Akaike information criterion AICc;
Akaike, 1979) values. Following Burnham and Andersen (20@Bg most
parsimonious candidate modelsth a gAICc value of less than twavere selected
otherwise the model with the lowest Ad@as selectedn each modl, an individual
random effect was included to account for multiple responses by each individual.
Inclusion of a village random effect was tested using likelihood ratio tests and
rejected for all models (Bolket al, 2009). Explanatory variables inclutlivelihood

zone, poverty score and demographic variables, such as age, sex and ethnicity (see

Appendix D for details).
6.4. Results

Under the baseline business as usual scenario, 82% of respondents declared that they
would continue to increase their agricuétiland over the next five years, while the
remaining 18% stated that they had no intention of expanding their land. This shows
the high level of smallholder farmer involvement in forest clearance in the study site.
The stated reactions of each houselolthe scenarios presented were coded relative

to those under the baseline scenario (Figut® This showed significant variation in

the reported responses to each scenario, ranging from a large increase in the rate of
forest clearance under increasedszwva prices to a potentially large decrease under
collective payments or a village development fund. Overall, however, a high
proportion of respondents reported that their behaviour would be unaffected by the
conditions presented to them in a given sdendrhis proportion was particularly

high for both the enforcement and individual payment scenarios, for which only 11%
of respondents reported that they would change their proposed clearance behaviour
relative to business as usual. The results of thetiognixed effects models of pro
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conservation behaviour and reduced clearance under different scenarios confirm many
of the observational results above (Talfld). The scenario presented was a

significant determinant of stated behaviour in both models.

Figure 6.1 Proportion of coded responses for the business as usual baseline scenario and each of
the six future scenarios. Conditional behaviour refers to behaviour that is contingent on
reciprocation.

Options for benefit baring

With respect to the different options considered for benefit sharing, the two collective
payment scenarios performed significantly better than individually contracted
payments, provided that others in the group reciprocatedprbibability of behaving

in a praconservation manner increased relative to the baseline scenario by 0.53 for
the collective payments scenario and 0.35 for the village fund scenario, but only by
0.03 for the individual payment scenario (Table 6.1, column When only
unconditional responses were considered, all of the benefit sharing scenarios
considered had only a negligible effect on response relative to the business as usual
baseline, even though the clearance rate reduced significantly under the fuiliag
scenario (Table 6.1, column 2). With respect to reductions in forest clearance,
collective payments significantly operformed individual payments. With payment
into a village fund as the reference, the probability that a household would reduce
clearance under individual payments was 0.58 lower than for collective payments
(Table 6.1, column 3). The probability that individual payments would reduce
household agricultural expansion was only 0.05. As such, there is mixed support for
hypothesis H6.1aui strong support for hypothesis H6.2.

11t



