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Abstract 

Across the tropics, Non-Timber-Forest-Products (NTFPs) play an integral role as a source of 

monetary wealth and a safety net in times of hardship. This importance has meant NTFPs are 

often the focus of conservation and development programmes, seen as a means to engage 

local people in the sustainable harvesting of natural resources. However, these programmes 

are based on assumptions - that people use NTFPs both for short-term economic benefit and 

for a long-term safety net - surrounding often complex and dynamic socio-ecological 

contexts. If these assumptions are not met, policies founded on them may fail to achieve their 

intended goals, and even damage relationships between NGOs and local communities.  

This study examined how the demography of tree resin tapping in Seima Protected Forest 

(SPF), Eastern Cambodia, has changed. Overall, 124 households were interviewed, combined 

with qualitative focus group discussions, key informant interviews and direct observational 

data of sensitive behaviours. Results were compared to a previous study, providing 

conclusive evidence of a dramatic decrease in the number of people actively tapping in the 

SPF, suggesting a significant livelihood shift away from resin extraction. Refuting prior 

assumptions, the short term economic gain from resin appear to have diminished in relation 

to alternative income sources. The suggested drivers of this livelihood shift – illegal timber 

extraction and cash crop production – appear both to have offered a lucrative alternative to 

resin, and has increased illegal activities and land clearance in SPF. Despite this, high levels 

of resin tree ownership suggest communities still value their trees and that the role of resin 

trees as a safety net is potentially more important than as a short-term income source.  This 

study suggests that resin is unlikely to outcompete other emerging alternative income 

sources, and recommends that interventions focus on the role that NTFPs in SPF play as a 

safety net and as a provider of long-term resilience in a rapidly changing landscape.     
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1. Introduction 

1.1 Problem statement  

Socio-ecological systems are constantly changing as human populations and economies 

grow. These changes offer new opportunities, but also bring about consequences for 

biodiversity. With over 800million people worldwide living in or near tropical forests and 

savannas, there is a heavy reliance on these ecosystems for fuel, food and income (Chomitz et 

al., 2006). Forests play an integral role in forming a safety net, as well as a source of cash 

income and employment (Scherr, 2004; Sunderlin et al. 2005).  However, economic growth 

and development in forested regions often occurs at the expense of these tropical forests, a 

tantalizing and lucrative source of timber and land for conversion (Schroth and McNeely, 

2011). The way people use and think about their natural forest resources is affected by global 

change, technological advancements and improved market access (Kramer et al., 2009) – 

predicting, understanding and monitoring these changes is crucial for those managing 

biodiversity in the tropics.  

Monitoring complex socio-ecological systems in rapidly developing tropical nations is a 

major challenge, often impeded by corruption, lack of financial resources, low capacity, 

logistical and technological difficulties and changing political climates (Danielsen et al., 

2004). Significant economic and social change only compound this further, meaning 

conservation policy may need to be refocused, interventions adjusted. This is the conceptual 

basis of adaptive management - the practice of effective monitoring and learning to update 

conservation action in response to new knowledge (Grantham et al., 2010). Adaptive 

management and integrated learning is particularly important in gaining a better 

understanding of the circumstances and conditions promoting success and failure of 

community based conservation (Waylen et al., 2009), a multi-faceted management challenge 

(Noss, 1997; Brown 2003). Taking into account the numerate assumptions inherent within 

conservation livelihood projects, adaptive management allows constant re-evaluation, integral 

within periods of rapid change. Understanding the changes and challenging these 

assumptions is vital to ensure conservation interventions have strong foundations for success.  

Non Timber Forest Products (NTFPs) are often the focus of conservation and development 

programmes, used as a tool to promote sustainable livelihoods and alleviate poverty (IUCN, 

2008). Originally defined as “all biological materials other than timber, which are extracted 



2 

 

from forests for human use” (De Beer and Mcdermott, 1989). There are an  estimated  60 

million highly forest dependent people in Latin America, West Africa, and Southeast Asia, 

with an additional 400-500 million people directly dependent on these natural products 

(IUCN, 2008).  NTFPs play an important role in supporting the livelihoods of the rural poor 

as a source of food, medicine, construction materials, and income (Shackleton and 

Shackleton, 2004) and can provide an infrequent ‘safety net’ in times of shortfall (crop 

damage, health; Belcher et al., 2005). This can allow households to diversify their 

livelihoods, reducing their exposure to risk.  Conservation organisations have typically 

viewed NTFPs as a means of engaging people through the legal sustainable harvesting of 

natural resources. The protection of these locally valued resources, on which livelihoods 

depend, creates a source of common ground between conservationists and local communities.  

Despite their importance, recent studies have shown that NTFPs’ role as a ‘safety net’ may 

have been overstated (Schmitt et al., 2013).  The complexity of NTFPs has led to them 

becoming misunderstood. There are very few recorded cases where NTFPs directly alleviate 

poverty, partly due to wider community difficulties - lack of education, bad infrastructure and 

low income resources (Scherr et al., 2002; Shackleton et al., 2008) - which create a complex 

situation uncommonly solved by the sustainable harvesting of NTFPs alone. Commonly, 

NTFPs are produced without market research, and the costs of extraction and marketing are 

not always taken into account. This can lead to optimistic estimates misleading 

conservationists into believing NTFPs are the solution for alleviating poverty (Neumann and 

Hirsch, 2000). In the majority of cases NTFPs are unable to compete with alternative higher 

income livelihoods, constrained by and limited by several socio-economic and policy related 

factors (Pandit et al., 2007).  Commercialisation of NTFPs, whilst presenting economic 

benefits, can lead to local NTFP-dependent households being pushed aside and 

overexploitation of the resource base, eroding the ‘safety net’ of others (Belcher et al., 2005). 

As with many other livelihood strategies in rapidly changing economies, the use of NTFPs is 

highly susceptible to change. Sustainable NTFP harvesting requires the analysis of multiple 

dimensions, both social and ecological while balancing the participation of local 

communities, a major challenge in highly dynamic contexts. Therefore, constant re-

evaluation of the changing socio-economic conditions acting on these forest-dependent 

livelihoods - conditions which could potentially risk the loss of valuable ‘common ground’ 

between managers and resource users - is integral to successful conservation interventions.   
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This research presents a case study from a Protected Area (PA) in Cambodia, a country 

currently in a period of dynamic national economic and social change (CDRI, 2012). The 

economy grew by 7.8% between 1994 and 2010, lifting per capita income from USD248 to 

USD735 (CRDI, 2012). Cambodia’s economic structure shifted from an almost purely 

agrarian economy to a more balanced mix of agriculture, industry and services (CDRI, 2012). 

Since 1970 Cambodia’s primary forest dropped from over 70% down to just 3.1%, with an 

average deforestation rate of 1% a year gives it the fourth highest global deforestation rate 

(Butler, 2014). In Cambodia 80% of the population live in rural areas placing large amounts 

of pressure on forest resources, forming an estimated 10-20% of their income (Nikles 2006; 

World Bank 2014).This PA, Seima Protection Forest (SPF), situated in the foothills of the 

Annamite Mountains of Eastern Cambodia is managed by the Wildlife Conservation Society 

(WCS) and the Cambodian government’s Forestry Administration (FA) for the protection of 

wildlife and the enhancement of sustainable local livelihoods. NTFPs, mainly liquid resin 

(Hereafter referred to as resin), have previously been found to play an important role in local 

livelihoods within SPF – 86% of households were found to tap for resin (Evans et al., 2003). 

However, Asia’s increasing demand for high value timber (Halperin and Turner, 2013) and 

an agricultural shift towards cash crops (Hought, 2012; Travers, 2014) have been viewed as 

potential drivers of a livelihood shift away from NTFPs such as resin.   

The increasing threat of illegal logging and vast forest clearance for large-scale plantations 

puts added pressure on resin trees, a finite resource. This, in combination with rapid in-

migration within the SPF, may lead some individuals to sell their trees as they are unable to 

protect them (Diment, pers. comms.). Population rises mean fewer trees per household, which 

could lead to lower income dependency and a lower cost-benefit ratio of harvesting resin. 

This, in turn, may result in resin use being replaced by other higher valued livelihoods – for 

example timber extraction (Halperin and Turner, 2013).   

This study focuses on investigating whether the role of resin collection in SPF has changed; 

identifying the perceived causes of these changes, and how communities have responded. The 

results will be discussed in terms of conservation implementation, and used to inform 

management strategies on how to react, plan, predict or adapt to system ‘shocks’ and gradual 

change.    
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1.2 Aims and Objectives 

The overarching aim of this research is to investigate the dynamics of resin tapping 

livelihoods in Seima Protected Forest (SPF), Eastern Cambodia, examining individual-level 

decision making in the face of externally driven changes.  

This research will answer the following questions: 

a) Has there been a significant livelihood shift away from resin tapping in the SPF?  

b) What are the socioeconomic profiles of individuals that currently tap resin?  

c) What are the drivers behind the change in resin resource use within the SPF? 

Based on the prior understanding of the resin tapping system from the reviewed literature, my 

hypotheses are that: 

H1 The proportion of resin tappers has decreased in all four study villages since 2002. 

H2 The proportion of resin tree ownership has decreased in all four study villages since 

2002. 

H3 Village level resin income has decreased since 2002. 

H4 Households that collect resin are poorer than non-resin tapping households. 

H5 The hypothesised profile of a resin tapping household is one with lower land holdings, 

larger household size, lower education and less likely to be logging illegally.  

H6 Resin tappers perceive resin tree security to be lower than non-tappers.  

H7 Villages which are more remote are more likely to have retained resin collecting, and 

have higher perceived resin tree security. 

H8 The hypothesised change (H1) in resin tapping is due to a shift towards cash crops. 

 

As illustrated in Figure 1, the underlying assumptions of NTFP resin tapping projects in SPF 

are: people tap resin based on short-term economic benefits it provides; people tap resin 

based on the safety net role it plays. The desired outcomes of NTFP interventions – resin 

cooperatives and natural resource enterprises – are that people in SPF will have an increased 

value of the forest and increased level of well-being, both of which will eventually lead to a 

decrease the extent of destructive forest practices.     
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Figure 1: Conceptual framework of the assumptions and linkages upon which NTFP resin tapping 

projects in SPF are based. 
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2. Background 

NTFPs are used by millions of forest dependent people worldwide. Using NTFPs in a 

household economic portfolio allows the spread of risk and the modulation the income 

timing (Belcher et al., 2005). However three main assumptions need to be taken into 

account when promoting the use of NTFPs for conservation purposes; that the resources 

are accessible to the rural poor; harvesting them is more benign than timber harvesting 

(Myers, 1988); and that increasing the value of a specific NTFP earned by local people 

provides incentives for them conserving the surrounding forest (Evans, 1993). This 

complex relationship between poverty and NTFP use is constantly changing, so 

understanding and monitoring these changes is vital for conservation interventions.   

2.1 Study site: Seima Protection Forest 

This study was undertaken in Seima Protection Forest (SPF) within the Mondulkiri 

Province of North-eastern Cambodia (Figure 2).  

 

Figure 2: Map of Seima Protection Forest (2,926km²) and location of the four study villages. 

 

Part of this site was formerly located as a large logging concession owned by Samling 

International Ltd. In 2002 a nationwide moratorium halted commercial logging activity due 
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to the increasing royalties for felled timber. The concession was thereafter converted into a 

Protected Area (PA) – gazetted as Seima Protection Forest (SPF) in 2009. Since 2002 SPF 

has been managed by the Cambodian government’s Forestry Administration (FA) with 

technical and financial assistance provided by the Wildlife Conservation Society 

(WCS).The focus of this management is to maintain a high level of biodiversity while 

supporting sustainable local livelihoods. SPF is separated into a core zone (1885km²) and 

buffer zone (1042km²); the four study villages are located in the core zone -Andong 

Kraloeng, Pu Char, Gati and Roka Thmei (Figure 2). 

Identified as a conservation priority in the Cambodian National Biodiversity Strategy and 

Action Plan (MoE, 2002), SPF is of global importance for the conservation of wildlife, 

justified by the mosaic of habitat types. Ranging from sparse deciduous dipterocarp forest 

in the lowland to dense tropical evergreen forest in the east, SPF supports at least 41 

animal species listed as globally threatened (Walston et al., 2001). Called one of Asia’s 

great centres of endemism, it is part of a trans-boundary complex comprising nine inter-

connected reserves covering over 1.5 million hectares, one of the largest conservation 

complexes in South-East Asia (Evans et al., 2012). 

WCS have four main interventions within the SPF; maintaining political support; law 

enforcement; strengthening community natural resource management; and developing 

alternative livelihoods (Evans et al., 2012). Recent conservation successes and projects 

include official communal land titling, ecotourism and REDD programmes. In 2012, 

communal land titles were given to 7 of the core zone villages - including Andong 

Kraloeng and Pu Char, two of my study sites - aimed to help households avert threats to 

their land. Gibbon ecotourism began Andong Kraloeng in 2013 directed at increasing 

community income while strengthening their perception of forest value. Twenty of the core 

zone villages are part of an official pilot demonstration under Cambodia’s National REDD 

Readiness process expecting to improve the recognition of local communities’ rights to use 

the forest and own their traditional lands (WCS Cambodia official website, 2014). 

2.1.1 The Bunong 

In addition to rich biodiversity, the SPF contains 38 administrative villages, a population of 

19,200, of which 95% of the core zone population is indigenous Bunong (Evans et al. 

2012). The Bunong - original inhabitants of the area prior to the Khmer Rouge - have a 

deep connection with nature and strong animalistic belief system conducting sacrificial 
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ceremonies (Kuoy, 2013; Pollard & Evans, 2008). One prominent ceremony gives thanks 

to the rice spirits involving animal sacrifices (e.g. chicken, cow, pig or buffalo), the size 

and species of animal is dependent on the quantity of rice produced during that harvest 

(Nikles, 2009). Bunong households commonly cultivate rice and vegetables on hilly terrain 

- referred to as chamkar - for subsistence use in addition to the collection of NTFPs. The 

most prominent NTFP collected in Cambodia has been resin tapped from dipterocarp trees 

(Evans et al., 2003; Prom, 2009). 

2.2 Resin 

Liquid resin, or chor teuk in Khmer, is one of the most valuable NTFPs in Cambodia for 

rural livelihood income. It is tapped from a variety of Dipterocarpus hardwood evergreen 

tree species – D. kerrii in Malaysia while D. alatus and other species in Laos, Cambodia 

and Thailand (Evans et al., 2003). D.alatus is the most prevalent resin tree species in SPF 

and therefore the most commonly tapped, with the highest processed commercial value 

(Patterson, pers. comms). Resin is collected by cutting a deep hole in the side of the trunk 

about a metre from the ground of a mature resin tree (over 60cm in diameter; Figure 3), the 

cavity is then burnt every few weeks to stimulate a flow of resin which is collected in 30 

litre cans and sold at the closest market. Cambodia’s total resin production; up to 10,000 

tonnes in Preah Vihear and up to 3,000 tonnes in Mondulkiri; with an annual estimate of 

11,000 tonnes (NTFP-EP, 2011). In 2011, the annual value of unprocessed resin exports 

from Cambodia to Vietnam is between USD$4.7 to USD$7.6 million (NTFP-EP, 2011). 

Traditional uses of resin were low-grade lighting, coating the leaves in raw resin, making 

torches for village use (Baird, 2010). Commercial tapping in Cambodia began in the early 

1930s - its uses vary from caulking boats, producing paints and varnishes and as a fixative 

in perfume (Ankarfijard and Kegl, 1998). Tapping is widespread throughout Cambodia and 

is believed to be a key source of income for many people including the Bunong (Evans et 

al., 2003; Neang, 2009; Prom, 2009). Commercial tapping in the SPF began in the 1980s. 

Evans et al. (2003) found resin to contribute an average of USD$338, 68% of the Bunong’s 

total annual income in SPF and Neang’s (2009) research suggested that the income 

generated from resin could support the tappers without the need to resort to illegal and 

unsustainable practices.   
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Figure 3: Mature resin tree with two holes cut. Bottom hole no longer produces resin. The top hole is 

where the resin is collected. 

 

Harvesting of Dipterocarp tree timber is illegal throughout Cambodia, although the 

collection of resin is legally permitted as part of a customary law (Article 22 of the 

Protected Areas Law 2008; Article 40 of the Forestry Law 2002). This informal system of 

ownership gives ‘owners’ exclusive rights to harvest resin directly from their trees (Baird, 

2010). This ‘sustainable’ natural resource - which supports a large proportion of rural and 

indigenous communities throughout Cambodia - is the focus of many conservation 

programmes, for example WWF, WCS, Flora and Fauna International (FFI), Non Timber 

Forest Product Exchange Programme (NTFP-EP) and The Cambodian Rural Development 

Team (CDRT).   

Due to the rapid turnaround of resin into cash income – in comparison to agriculture - resin 

trees have been thought of by communities as a ‘safety net’ or ‘forest bank’, an instant 

cash source in times of crisis (Belcher et al., 2005). Economic household security is 

increased by the presence of resin trees while decreasing their risk to system shocks. The 

year 2008 saw the price of resin increase by 40% solidifying people’s reasons for relying 

on resin over other alternative livelihood options (Neang, 2009). However the recent 

rapidly changing economy of Cambodia has created alternative livelihoods which may 
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bring about a dependence shift. Travers (2014) observed a livelihood shift in Seima from 

subsistence agriculture to cash-crops aided by the improved conditions of the expanding 

road network – connecting Seima to Phnom Penh and the Vietnamese border – increasing 

connectivity and boosting economic opportunities. Given that big changes are occurring, it 

is important to investigate resin livelihood dynamics to increase our understanding of the 

potential livelihood shifts, why they occur and what drives them in order to plan 

appropriate interventions to safeguard forests against potential clearance or degradation.     

2.3 Threats and change 

Dynamic social and economic changes cause the multiple threats present throughout the 

Cambodian landscape. Land clearance, over hunting and illegal logging are the three most 

visible. From 2001 to 2012 2.7% of Mondulkiri’s forest has been lost equalling 26,744 

hectares (Butler, 2014). Increasing in-migration drives agricultural intensification resulting 

in large areas of deforestation and land clearance throughout rural areas (Pollard and 

Evans, 2008). Increased population pressure on natural forest resources leads to the over-

hunting of wildlife within SPF, previously driving the extinction of kouprey (Bos sauvelii), 

Javan rhino (Rhinoveros sondaicus) and tiger (Panthera tigris) from the landscape and 

currently endangering larger ungulates, pangolins and turtles (Evans et al., 2012).  

Illegal logging, fuelled by Asia’s growing demand for high luxury timber is one of the 

biggest current threats to SPF’s forested landscape. The main Rosewood target species, 

Afzelia xylocarpa and Dalbergia bariensis, are both classified as endangered on the IUCN 

Red List (Evans et al., 2012). Due to its secretive and sensitive nature, the scale of illegal 

logging is difficult to quantify. However during a period of twenty-four months in 2008-

2010, 3861 logs and cut trees were seen or confiscated by WCS and the FA, 87% of them 

representing the two species mentioned above which suggests the scale of illegal logging 

in SPF (Evans et al., 2012). Resin tree losses due to illegal logging have also been found to 

be common throughout Cambodia. In 2004 9% of households in Preah Vihear, 23 % in 

Kompong Thom, and 37-50 % in Mondulkiri reported resin tree loses due to logging 

(McKenny et al., 2004). In 2013 600 resin trees were illegally felled, impacting on the 

resin dependent local livelihoods within SPF (Diment, per.coms).  

The increasing threat of illegal logging and vast forest clearance for large-scale plantations 

puts added pressure on resin trees, a finite resource. Travers (2014) found that between 

2007 and 2012 23 households (3.7%) from 10 different villages had lost resin trees due to 
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companies or outsiders logging, at an average of 115 each. Although the reported 

percentage is low this income loss would have been significant for the affected households. 

Resin tree loss in combination with rapid in-migration within the SPF may lead some 

individuals selling their trees if they are unable to protect them (The Cambodian Daily, 

2013). 

Indirect drivers – corruption, incomplete laws, Vietnamese trade pressures, low perceived 

value for nature and improvements in road access – all facilitate the current large scale 

economic development in Cambodia and the SPF (Kissinger et al., 2012). These improved 

socioeconomic conditions facilitate the demand for illegal timber, wild animals and farm 

produce. Vietnam, the bordering country East of SPF, is a major sink hole for natural 

resources from Cambodia, with trade exports rising to USD$504 million in 2013 

(Kunmakara, 2014). These intertwining changes and threats highlight the complexity of 

conservation within this study site and uncover the need to increase understanding and 

knowledge of the potential impact these social changes may be having on the use of SPF’s 

natural resources.  

2.4 Methods for investigating livelihood dynamics 

Conservation’s focus was originally the monitoring of biodiversity change within a 

landscape. Although still true, people have now realised that long term conservation 

success cannot be guaranteed without taking into account the socio-economic factors that 

also influence a landscape. These social factors are commonly the root of conservation 

problems (Kleiman et al., 2000; Robinson, 2007). Social monitoring includes the 

economic, political and cultural aspects of people and systems. Using quantitative and 

qualitative tools the social trends and drivers of these human-based systems can be 

measured to determine their long-term sustainability (Lass and Reusswig, 2002). 

Quantitative tools include structured household questionnaires and material poverty 

rankings. These social methods are able to produce replicable data – useful in long term 

monitoring programmes – amenable to statistical analysis comparable across sites. 

However unanticipated changes within a particular system are sometimes missed by these 

methods, targeting the wrong individuals or asking the wrong questions. Hence, on their 

own they are unsuitable to provide an in-depth understanding of a particular issue within a 

community – this is where qualitative methods are used (Whitehouse, 2005; Marsland et 

al., 2001).     
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Qualitative research is primarily explanatory, used to gain an understanding of underlying 

reasons, options and motivations.  It provides initial insights into a particular problem, or 

used to support quantitative research data – focus groups are an example of one of these 

qualitative tools. These participatory techniques produce a source of rich narrative data 

increasing the context of research. However, these methods compared to quantitative data 

collection are very context specific, difficult to compare across sites and requires 

experience and training to support accurate unbiased information (Stem et al., 2005).  

Triangulating both qualitative and quantitative techniques within research programmes 

minimises these limitations while maximising their strengths (Clements et al., 2014). This 

integrated approach combines quantitative data values with an in-depth accurate 

interpretation of what is being studied through descriptive sources resulting in a clearer 

more reliable picture of the livelihood change being tested (Kanji et al., 2005).  

Developing countries with high levels of corruption and mistrust of outsiders due to their 

recent history, like Cambodia, are especially difficult to assess accurate levels of illegal 

activity taking place. This poses unique methodological challenges when trying to 

collective sensitive data – which neither qualitative or quantitative data collection methods 

can reliably report – as the incentive for the informants to withhold information is too great 

(Gavin et al., 2010). A variety of tools have been used for overcoming these limitations, 

including law-enforcement records, observation, direct questioning, forensics, modelling 

and indirect questioning (the randomised response technique (RRT); Solomon et al. 2007). 

The optimal tool for assessing the extent of illegal activity within an area will depend on 

the technological, financial and training capacity available.  

Direct observation is one method of investigating sensitive behaviour. When combined 

with socio-demographic characteristics, these observations can determine the profiles of 

typical violators (McCrary et al., 2004). A comparison study of sensitive methods by 

Abbot and Mace (1999) noted that direct observation gave a more precise representation of 

the population conducting illegal resource use activities than law enforcement records. 

Gavin et al. (2009) also suggests that direct observation is one of the most accurate 

methods for estimating illegal activity. However when using direct observation techniques 

the spatial coverage is minimal, thus requiring larger sample sizes to obtain an accurate 

representation of the area (Shankar et al., 1998). The presence of researches can also 

discourage illegal activities biasing the estimate downwards (Ainsworth and Pitcher, 
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2005). Despite these limitations if observations are recorded consistently, short and long-

term trends can be tracked and analysed (Matsuishi et al., 2006).    
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3. Methods 

3.1 Methodological Framework 

To investigate resin resource use as accurately as possible, a mixed method approach was 

used to triangulate findings (Gavin et al. 2010).  

Fieldwork for this study was carried out in all four villages between May and July 2014. The 

different tools adopted were: a quantitative structured household questionnaire; qualitative 

open-ended questions using focus group discussion methods; and semi-structured interviews 

with key informants.  The structures for certain questions were based on the WCS format 

allowing direct comparisons when analysing. Direct observation was used to note sensitive 

behaviours. A conceptual model, illustrated in Figure 4, links together the chosen methods 

with overall aims and research objectives. 

 

Figure 4: Conceptual model linking research aims with methods used. 

For the purpose of this study a household was defined as “a group of persons sharing a home 

or living space who aggregate, and share incomes, as evidence by the fact that they regularly 

take meals together” (Marshall. 1994). The household head is the decision maker who 

determines how assets are allocated and consumption needs prioritising.  
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3.1.1 Pilot Study 

The village of Sre Levi was selected for the pilot study based on its similarities to the other 

study villages within the SPF. The inhabitants of this village are predominantly Bunong and 

had a thorough understanding of resin tapping with a mixture of households who had lost 

resin trees, stopped collecting or are dependent on resin as a primary income. The 

methodologies described below were tested during the pilot stage allowing any problems that 

arose to be rectified prior to the main data collection period. The pilot consisted of one focus 

group and three semi-structured household interviews. It provided information regarding the 

time required for each interview and focus group, allowing a maximum sample size for the 

principal study to be estimated. Questions that were deemed difficult or confusing for the 

respondent were highlighted during the pilot discussions and modified afterwards.  

3.2 Focus Group Discussions 

Focus Group Discussions (FGDs) were used to gain a better understanding of resin resource 

use practices and investigate any significant changes over the 12 year period, since the 2002 

Evans et al. study (Evans et al. 2003). Participatory Rural Appraisal (PRA) tools, such as 

seasonal calendars, were used in combination with semi-structured questions to triangulate 

responses to improve the accuracy of information (Appendix, A9). Motivations for the 

perceived livelihood shift and local perceptions surrounding resin collection were also 

discussed. Each village FGD consisted of a balanced representative sample of gender, resin 

tappers and non-tappers, ethnicity and village elders; between 8-10 participants in total and 

lasting approximately one and a half hours. This combination gave an un-bias view of village 

demography - the changes, challenges and problems faced by all sections of the community - 

which could explain the drivers of change.    

3.3 Structured household questionnaire 

3.3.1 Sampling technique 

Structured interviews were conducted for 124 households (Table 1), stratified proportionally 

by resin tree ownership at a 4:1 ratio (resin tree owner: owns no resin trees) and randomly 

sampled within each stratum, thus providing a cross-sectional sample. This ratio was used to 

acquire the majority resin tappers and tree owners to compare their perceptions, demography 

and socio-economic characteristics to those of non-resin tappers. Partial data matching to 

Evans et al. (2003) was achieved through sampling the same four study villages in the SPF. 

In two of the four villages – Roka Thmei and Gati – only the main settlement was sampled 
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not the whole village in the case of the other two. This is still comparable based on the fact 

that these settlements were the same ones used in the previous Evans et al (2003) study. 

Household matching, however, was not possible due to the twelve year gap making re-

sampling very difficult (e.g. due to the household head dying or moving away and children 

forming new households), in addition to translation inaccuracies.      

Table 1: Summary of respondents interviewed over the study period. 

 All Villages Pu Char Gati (main 

settlement) 

Andong 

Kraloeng 

Roka Thmei (main 

settlement) 

No. of families 303 73 36 117 77 

No. of individuals 
1601 350 398 518 335 

No. of households 

interviewed 
124 33 27 34 30 

% of households 

interviewed 
41 45 75 29 39 

 

3.3.2 Questionnaires 

This quantitative tool was used to gather socio-economic information on livelihood and 

income generation activities; perceptions of change; and social issues (Appendix A8: 

household questionnaire). The purpose was to collect socio-economic and livelihood data for 

each respondent household, gathering information on resin yield, seasonal price differences 

and individual perceptions of livelihood change referencing past and future security of their 

trees. Previous work has suggested these questions have encouraged accurate responses 

(Evans et al., 2003). Where possible all interviews were conducted with the household head 

and lasted approximately 45 minutes.  

3.3.3 Direct Observation 

During each household interview, discrete observations were made regarding signs of illegal 

logging because of the highly sensitive nature of this activity. Indicators used for illegal 

logging were; a) presence of high value timber logs under or behind the participant’s house 

or; b) participant was directly observed conducting illegal logging activity in or around the 

village for the duration of our stay. Modified logging motorbikes, although previously used 

as an indicator of illegal logging, were discounted as it was deemed unreliable to definitively 
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tie the motorbike in question to a particular household as many bikes are borrowed for other 

means throughout each village. 

3.3.4 Basic Necessitates Survey  

Household poverty score was calculated using the Basic Necessities Survey (BNS; Davies, 

2013). It is a method of measuring poverty based on a list of household’s assets and services. 

This study’s BNS scores were developed during a 2012 WCS workshop based on a list of 40 

different assets and services.  For efficiency only twelve of these key household assets were 

chosen to be included within this study to give a clear representation of household poverty 

within the four study villages. 

Each household sampled was asked whether they had access to or owned each item. The 

poverty score was calculated by summing the raw weightings of each item owned/accessed 

from the WCS list for each household (WCS, 2012; Appendix A4). Scores were then 

converted to a proportion of the total possible score and used as a measure of household 

poverty.    

3.3.5 Resin income data 

To compare current resin yields to the 2002 baseline, Consumer Price Index (CPI) figures 

were used (International Financial Statistics Yearbook, 2014). Although there are limitations 

to national inflation figures when used for a small rural area – which could potentially act 

different to the income norm of the rest of the country – it gives an approximate figure to 

compare the two studies over the 12 year period.   

3.4 Key Informant interviews 

To capture different perceptions and perspectives of local people in relation to resin tapping 

dynamics, key informant interviews were used. The focus was on tree loss, resin yield change 

and reasons for shifting away from resin tapping. Target individuals were selected through 

the structured household questionnaires, FGDs and personal recommendations. These 

additional interviews gave extra information on resin trading, local livelihood change and 

external sources of support.       

3.5 Statistical modelling 

Generalised linear models (GLMs) were used to model the effect of year and village on the 

probability of the respondent being a tapper. The model was based on the entire dataset of 

124 households from the 4 villages. The village of Roka Thmei and Year 2002 were used as 
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reference levels, in order to compare the change in number of tappers between the two years 

and four study villages.  

To further examine the influence of socio-demographic characteristics on whether or not the 

respondent was a resin tapper, two GLMs with were used with a probit link function (Table 

2).  The first model was based on the entire dataset of 124 households over 4 villages, the 

second a subset was created deleting the respondent households who have never tapped resin 

before – resulting in 99 households over 4 villages. Village and logging were significantly 

correlated (X-Squared = 15.030, df=3, p-value = 0.002) therefore to prevent co-linearity 

within the results logging was excluded from the model as village was deemed the more 

encompassing variable.  

All models were constructed and run in R version 2.15.1 and RStudio version 0.97.314. 

Model section was carried out based on the Akaike Information Criterion (AIC; Akaike, 

1979), using dredge - an automated model section function (Barton, 2014).The most 

parsimonious candidate models with an AIC value at least two lower than the next model was 

selected following Burnham and Anderson (2002). 

 

Table 2: Variables included in logistical models. 

 Variable Type Description 

Dependent variables 

(socio-economic model 

1; year model) 

Tapper Binary 1 was defined as a current tapper and 0, was a 

respondent who does not currently tap resin. 

 

Dependent variables 

(socio-economic model 

2) 

Stopped tapping Binary 1 was defined as a current tapper and 0, was a 

respondent who had stopped tapping since 2002. 

 

Independent variables 

(year model) 

Year Categorical The year in which the data was collected (2002, 2014) 

 

Independent variables   

(all models) 

Village Categorical Village in which the respondent household lived. 

(Andong Kraloeng, Gati, Pu Char, Roka Thmei) 

 

Independent variables   

(all socio-economic 

models) 

Logging 

 

Binary 1 was defined as whether signs of illegal logging were 

identified directly tied to the respondent, 0 was no 

signs of logging were identified. 

Household total Counts Total number of members in respondent household. 

Education grade Counts Number of years spent in education by the household 

head 

BNS score Continuous Poverty ranking score of respondent household 

Land area Continuous Total area of land the respondent has 

Perception of 

future resin tree 

security 

Categorical Respondents perceptions of future resin tree security 
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4. Results 

The results are presented in the following order. Firstly, the change in resin tapper 

demography between 2002 and 2014 is examined to better understand its current livelihood 

role. Secondly, the socioeconomic profiles of individuals are explored to detect any specific 

characteristics that may determine a resin tapper. Lastly, there is an explanation of the 

overarching reasons and drivers influencing a change in resin tapping livelihoods.  

4.1 Tapper demography 

There is a clear downwards shift in the number of resin tapping households from 2002 to 

2014 – a 50% decrease in resin tappers by 2014 (Fig. 5; Table 4; chi-squared test; X-squared 

= 31.9; df = 1; p=0.000). Roka Thmei shows a significant difference to the other three study 

villages (chi-squared test; X-squared = 29.8877, df = 1; p = 4.578e-08), only decreasing resin 

tapping households by 9% from 2002 to 2014.  When the general characteristics of all four 

villages are compared (Table 3) road type and the average number of resin trees per family 

are the only two differing factors. The heavily eroded dirt track from Roka Thmei village 

increases travel time to the nearest market by an average of two hours compared to the other 

three, which might suggest the behavioural differences displayed in this village. Roka Thmei 

also shows an estimated 70 more resin trees per household than the other three villages 

(Table 2), which may suggest a higher dependency on resin due to the ability to yield larger 

amounts of resin.   

 

Figure 5: Proportion change in the number of resin tappers between 2002 (n=217) and 2014 (n=124) 
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Table 3: Descriptive statistics of the four study villages, characteristics of respondents who have stopped 

tapping.  

Characteristics Roka Thmei Gati Pu Char 
Andong 

Kraloeng 

Travel time to nearest market (hrs; WCS, unpublished 

data) 

5 3 0.33 1 

Distance to nearest market (km; WCS, unpublished data) 40 22 14 25 

Road type to nearest market (based on authors direct 

observation) 

Dirt track 

(heavily eroded) 

Dirt 

track 

Dirt Track 

/ Tarmac 

Tarmac 

Road 

Proportion of household logging observations (%) 2 14 10 14 

Proportion of households stopped tapping (%) 12 76 67 90 

Mean household poverty score  0.58 0.60 0.67 0.63 

Mean household total 6 6 6 6 

Mean age 44 44 41 44 

Mean land area (ha) 

Current average price for resin - wet season (Riel) 

Current average price for resin - dry season (Riel) 

Average number of resin trees per household 

2.7 

40000 

50000 

152 

2.7 

40000 

60000 

80 

4.2 

60000 

70000 

82 

2.5 

50000 

60000 

72 

 

A significant association was found between year and village using the logistic model (Table 

4). The probability of a respondent being a resin tapper in 2014 in Gati, Pu Char and Andong 

Kraloeng, is significantly lower compared to that in 2002 in Roka Thmei. This corroborates 

the observational evidence shown above that there has been a significant decrease in the 

numbers of people actively tapping resin. This supports Figure 4 that the village of Roka 

Thmei has behaved very differently in terms of the resin tapper shift compared to the other 

three villages.  

Table 4: Parameter estimates for the effect of year and village on whether someone is a resin tapper. 

GLM with binomial errors, with whether the respondent is a resin tapper as the response variable.  

 

 

 

 

 

 

 

 

 

Dependent variable: 

1=Tapper, 0=Non-tapper 

 
(Estimate, se, p significance) 

Intercept 0.180 (0.195)  

Year 2002 ref.   

Year 2014 0.548 (0.319) * 

Roka Thmei  ref.   

Andong Kraloeng 0.797 (0.262) *** 

Gati 0.552 (0.268) ** 

Pu Char -0.692 (0.275) ** 

Year 2014: Andong Kraleong -2.153 (0.431) *** 

Year 2014:Gati -2.324 (0.472) *** 

Year 2014:Pu Char -0.944 (0.451) ** 

Observations 341 

Note: 
*
p

**
p

***
p<0.01 
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4.1.1 Resin Tree Ownership 

Whilst the proportion of respondents tapping resin has decreased significantly since 2002, 

tree ownership remains relatively high (74%; Figure 6), with no significant change (Mann-

Whitney Wilcox test; W = 11512.5; n=341; p=0.130). The high value and importance of resin 

trees in communities within the SPF, a high proportion of resin tree ownership and low 

numbers of respondents reporting to have sold their trees in the last twelve years (2%), it is 

suggestive that resin trees may still be viewed as a safety net for the majority of households.   

That in conjunction with low proportions of resin trees being cut down (11% of households, 

totalling 236 trees) and a high percentage (68%) of parents considering it necessary for their 

children to own resin trees gives a positive outlook to the future.  This could suggest that the 

observed change is only a short term shift. In many respects the high value and importance of 

resin within these communities is unsurprising with respondents remarking “I am not afraid 

of crop failure as I have my resin trees to rely on” and “if someone in my family is ill I will 

go and collect resin to buy medicine”.  

 

Figure 6: Percentage comparison of resin tree ownership between 2002 (n=124) and 2014 (n=214).  

 

4.1.2 Economics of Resin Tapping 

The apparent resin price increase between 2002 and 2014 (Tables 5a and 5b) is contrary to 

the negative shifts cited above. Mean income per tapping household currently stands at 

USD$1086/year, a 51% increase from 2002 (when calculating for annual national inflation 

rates). Similarly, annual mean resin income per tree increased by USD$2.7/tree/year, a 69% 

difference.  The current resin price increases could suggest low resin supply rate due to large 
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proportion of the communities which have stopped tapping having an effect on the market 

demand – leading to price increases per litre of resin.  

Despite this, the total average annual resin income for all four villages has dropped by 

USD$55,469, only 45% of the original 2002 village income - an expected result conforming 

to the shift away from resin as a livelihood resource (Table 5a and 5b). Looking at villages 

individually, Roka Thmei is the only anomaly, increasing village resin income by 

USD$10,298 due to the insignificant shift in the numbers of active tappers, still relying 

heavily on resin as a natural resource within the village.  
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Table 5a: Comparison of Evans et al. 2003 resin data with 2014 data set. 

Village 
% HH owning 

resin trees 

Av. No. resin 

trees per HH 

% HH tapping 

resin 

Mean income per 

HH that taps resin 

(USD$/yr)  

Total village income 

from resin (USD$/yr) 

Mean income 

from resin per tree 

(USD$/tree/year) 

 2002 2014 2002 2014 2002 2014 2002 * 2014 2002 * 2014 2002 * 2014 

Roka Thmei 86 70 135 152 86 77 543 1202 17346 27644 4.0 7.3 

Gati 95 89 52 80 95 15 519 1236 19658 4946 4.6 12.1 

Pu Char 78 61 60 82 78 18 378 1113 18667 6678 6.4 9.2 

Andong Kraloeng 86 76 76 72 86 26 623 707 45429 6363 8.1 11.8 

All villages 86 73 77 95 86 36 558 1086 101100 45631 5.9 8.6 

*approximate inflation rates were used based on the Consumer Price Index (International Financial Statistics Yearbook, 2014) 

 

Table 5b: Change between 2002 and 2014 data sets. (Sample size 2002:2014, 217:124)  

Village 

% change in 

resin tree 

ownership 

change in av. 

Nb. Trees per 

family 

% change in 

families tapping 

resin 

change in income per 

family that taps resin 

(USD$/yr) 

change in total 

village income from 

resin (USD$/yr) 

change in income 

from resin per tree 

(USD$/tree/year) 

Roka Thmei -16 17 -9 659 10298 3.3 

Gati -6 28 -80 717 -14712 7.5 

Pu Char -17 22 -60 735 -11989 2.8 

Andong Kraleung -10 -4 -60 84 -39066 3.7 

All villages -13 18 -50 528 -55469 2.7 
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4.2 Profile of a tapper 

Understanding what characteristics define a resin tapper could aid conservation 

effectiveness by a deeper insight into the overarching drivers and reasons for the current 

livelihood shift away from resin. If these characteristics can be accurately defined 

conservation interventions can be targeted in a more efficient manner. 

Variable characteristics separated by village revealed significant differences between the 

responses of households within each village (Chi-squared: X-squared = 33.3655, df = 3, 

p=2.70e-07) – Roka Thmei reporting significantly differing behaviour to the other three.  

Just 7% of respondents within Roka Thmei village were directly observed to be taking part 

in illegal logging activities (Figure 9). This significance may have been caused by 

differences in village structure thus increasing the limitations of observing people logging, 

respondents storing illegal timber logs in the surrounding forest rather than under or behind 

their houses, or that there are lower levels of illegal logging occurring in Roka Thmei 

relative to the other villages.  

When separating the tappers and non-tappers, very little difference was apparent between 

the responses of households with different socio-economic characteristics (Table 6).  

Household poverty score and other demographic variables did not feature in the minimal 

adequate models explaining the likelihood of whether the respondent was a resin tapper. 

Instead the model showed an increased likelihood of a respondent being a tapper in Roka 

Thmei (Appendix, Table A5). When Roka Thmei was included in the model, household 

size had a positive effect on the likelihood of a respondent tapping – suggesting larger 

households had enough labour available for resin harvesting (Appendix, Table A5). 

Univariate testing suggested that observation of logging activities in the respondents 

household increased the likelihood that the respondent didn’t tap resin (chi-squared test; x-

squared = 8.1854; df =1, p=0.004). As Roka Thmei had a significant influence on all 

models and tests ran, a model was run excluding it, to remove its potentially confounding 

effect (Appendix: Table A6). When Roka Thmei was excluded from the model and 

univariate testing, no explanatory variables showed as having a significant effect on the 

likelihood of a respondent being a resin tapper. This suggests that the effect of Roka Thmei 

village is driving the significance in the first model, and that the differing conditions 

between these four study villages may be a more important factor influencing the 

likelihood of an individual resin tapping than individual household heterogeneity.        
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Table 6: Demographic variables tested against respondents that are currently resin tapping.  

 Dependent variable 

1=tapper, 0=non-tapper 

 

  p-value 

Village 

 

Chi-squared: X-squared = 33.3655, df = 3 2.70e-07 

Logging Chi-squared: X-squared = 8.1854, df = 1 

 
0.004 

Logging (without RT village) Chi-squared:X-squared = 1.3027, df = 1 

 

0.253 

Household Total Mann-Whitney test: W=1425 

 

0.113 

Education grade Mann-Whitney test: W=1935.5 

 

0.247 

BNS Score 

 

Mann-Whitney test: W=1932 0.268 

Land Area  Mann-Whitney test: W=1824 

  

0.589 

Perception of future resin tree 

security 

Fishers test: 

 

0.944 

 Observations = 124  

 

4.3 Potential drivers of change 

4.3.1 Reasons for stopping 

The majority of respondents (38%) when asked why they had stopped resin tapping was a 

lack of time due to taking part in alternative activities e.g. cash crops and illegal logging, 

as two respondents remarked, “I have no time to go into the forest and collect resin I am 

growing cassava” and “the money I earn from logging means I no longer need to tap resin” 

(Figure 7).  The second largest response given was that resin was no longer economically 

viable for the household (24%) with respondents remarking “there are no more resin 

traders in this village” and “I no longer tap resin as the price of one can has halved”. 

Personal factors – which included health, fear of the forest, and distance to their trees – 

reported by 21% of respondents was the third most popular response. One respondent 

remarked “my uncle was killed by a gaur’s horn straight through the chest when collecting 

resin, after which I no longer go to the forest to collect resin”. The two least reported 

factors influencing people to stop tapper were lack of tree ownership (16%) and tree loss 

due to land clearance (3%) explained by one respondent “I lost all 50 of my resin trees to 

outsiders building their farm”. This array of reasons highlights alternative activities being 

the main cause of resin shift within these four villages.   
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Figure 7: Reasons given why respondents have stopped resin tapping (n=74). 

4.3.2 When tapping decreased 

The majority of respondents reported to have stopped collecting resin peaked from 2011 to 

2013 (68%; Figure 8) in the twelve year period. In Andong Kraloeng village a large 

proportion (48%) stopped in 2011 occurring at the same time as local road improvements. 

The completion of a tarmac road joining Sen Monorom and Snoul finished in 2010 

increases access to markets (Evans et al., 2013). The road (southern most road on Figure 2) 

linking Andong Kraloeng directly to the Keo Seima and San Monorom market also 

increased Pu Char and Gati’s market access, although only slightly as further away from 

the main road. An explanation for Roka Thmei’s differing behaviour may be suggested by 

limited access to these new road improvements. 

 

Figure 8: The year reported that respondents stopped resin tapping in each village (n=65). 
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4.3.3 Alternative activities    

As seen in Figure 7, the main reason people reported why they stopped resin tapping is 

alternative activities. Cash crop production, of which the main crops in SPF are cashew 

and cassava, was one of the activities mentioned. The focus group in Gati remarked that 

“they were short of time to collect resin, too busy planting and cleaning their cassava 

farms”. Cassava was introduced to Seima in 2005/6 by Vietnamese traders and by 2012 

cash crops averaged an area of 2.5 ha per household in one village inside the SPF (93% of 

the cultivated area; Travers, 2014).   

Extensive road improvements, supporting the boom in cash crop production, also increased 

the trade in high value timber. The switch from resin tapping between 2011 and 2013 

coincides with the anecdotal evidence of a sudden increase in illegal timber harvesting. 

This may suggest there is another driver of the decrease in numbers of active resin tappers 

in addition to cash crops. The author’s own direct observations noted 32%, of the 124 

respondents involved in the illegal logging trade (Figure 9), as one respondent remarked “I 

am no longer afraid of logging timber because the whole community is involved so we are 

all safe”. These pieces of evidence point to an alternate hypothesis where cash crops and 

logging are both drivers of the resin resource shift.  

 

Figure 9: Proportions of respondents in each village directly observed to be logging (n=124) (*note 

observed logging counts may be lower due to the structure of village). 

 

4.3.4 Resin tree security 

The majority of respondents in Andong Kraloeng (64%) and Pu Char (66%) perceive their 

resin trees as ‘not at all secure’ (Figure 10). Unlike Roka Thmei whose majority (38%) 

* 
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deemed the future of their resin trees to be ‘very secure’ with only a fraction of the village 

(3%) perceiving their trees as ‘not at all secure’.  These extreme perceptions when 

combined with the other responses, ‘not very’ and ‘secure’, Andong Kraloeng (70%) and 

Pu Char (74%) have the highest proportion of negative responses. In the village of Gati 

58% perceive negative future resin tree security and Roka Thmei only 48% showing an 

obvious difference between the four villages. The large numbers of illegal logging direct 

observation in Andong Kraloeng (42%) may suggest a link to the large amount of 

respondents who negatively perceive the security of their resin trees.  

 

Figure 10: Perceptions of future resin tree security between the four study villages (n=124). 

 

Out of the respondents who had negative perceptions of future resin tree security 70% said 

logging was the major threat (58% illegal logging, 12% concessions; Figure 11). Only a 

low proportion (28%) of total respondents interviewed (n=124) felt safe about the security 

of their resin trees remarking “we can protect them from the loggers and companies”.  

In separating response by whether the respondent is a resin tapper or non-tapper there is no 

significant difference in their perceptions of future resin tree security (chi-squared, x-

squared = 2.1004, df=1, p=0.147). This suggests no relationship between the respondent 

being a resin tapper and having an increased chance of negative perceptions regarding 

future resin tree security.    

Despite this, these future worries of insecurity and references of logging as the major threat 

suggest that this illegal timber harvesting in the SPF is a major current threat. In 

combination with the high percentages of direct observation within three of the four 
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villages provides further evidence and a stronger case for an alternative hypothesis. Cash 

crops may not be the only driver of resin resource use shift; participants who illegal log as 

an alternative activity may be another important driver to take into consideration based on 

these results.  

 

Figure 11:  Perceived reasons for negative perceptions of future resin tree security (n=74). 
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5. Discussion  
 

5.1 Understanding target populations 

Understanding who constitutes the target population of an intervention is essential throughout 

conservation. Conservation and development initiatives in tropical forest regions face a great 

challenge working with local people to alter communities and households forest-based 

economic activities. Only the well targeted and carefully designed projects will be effective 

in accurately delivering incentives to the right people in the right places with the right 

resources resulting in a conservation impact (Coomes et al., 2004). Without this, 

interventions and policies will be ineffective resulting in a bad investment of education and 

no actual behaviour change. Commonly, NTFP users are assumed to be the poorest, lowest 

educated and most vulnerable members of society (Shackleton and Shackleton, 2004; Stoian, 

2004). Evidence from this study – supported by Travers et al. 2014 – suggests resin tappers 

are not particularly more vulnerable than other households but that village level is a more 

significant factor affecting the likelihood of a household stopping resin tapping. This refutes 

hypotheses 4 and 5 (Table 7) which defines a resin tapper as the poorest, lowest educated 

section of society, owning a small area land area, large household size and more likely to take 

part in illegal logging activities.  

5.2 The resin demography shift 

There has been a dramatic change in the demography of resin tappers within the SPF from 

2002 to 2014. This study provides evidence of a considerable decrease in the number of 

people tapping resin – supporting hypothesis 1 – and suggests a significant shift in livelihood 

dynamics surrounding this once heavily relied-upon resource (Evans et al., 2003). As 

expected, the overall income from village resin tapping has decreased, with the exception of 

Roka Thmei, which partially supports hypothesis 3. These findings undermine the 

assumptions of the relative importance of resin livelihoods within the SPF upon which 

several community conservation interventions and natural resource enterprises are based 

(NTFP-EP, 2011). The formalisation of resin cooperatives in villages throughout Mondulkiri 

District – although at first were successful – are now decreasing in popularity. Anecdotal 

evidence suggests this is due to a lack of knowledge and understanding between communities 

and NGOs because of the shift away from active resin tapping, reported in this research. This 
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current decrease in active resin harvesting creates a fundamental obstacle for conservation 

NGOs in promoting the development of sustainable NFTP harvesting programmes. The 

common ground between NGOs and communities - sought by the NGOs - on which multiple 

policies are founded, can be lost due to the lack of knowledge of these changes and shifts 

occurring. If conservation policies are developed without recent knowledge then the results 

will be ineffective, neither benefitting the biodiversity of the landscape nor sustainable 

development of its people.  

Table 7. Hypothesis outcomes 

Research Questions Hypotheses Result Explanation   

 

Has there been a significant 

livelihood shift away from resin 

tapping in the SPF?  

 

H1: The proportion of resin tappers has 

decreased in all four study villages 

since 2002.  

 

Accepted 

 

Comparative data shows a 

decrease in numbers of resin 

tappers 

H2: The proportion of resin tree 

ownership has significantly decreased 

in all four study villages since 2002. 

Rejected Quantitative household data 

showed no significant decrease 

in resin tapping was observed 

 H3: Village level resin income has 

decreased since 2002.  

Partially 

accepted 

Comparative data shows that 

village income decreased in all 

villages except Roka Thmei. 

    

What are the socioeconomic 

profiles of individuals that 

currently tap resin?  

H4:  Households that collect resin are 

the poorer than non resin tapping 

households.  

Rejected Quantitative household data 

revealed that poverty didn’t 

have an effect on whether 

respondents were more likely to 

be a tapper.   

H5:   The hypothesised profile of a 

resin tapping household is one with 

lower land holdings, larger household 

size, lower education and less likely to 

be logging illegally. 

Rejected Quantitative household data 

revealed no defined profile of a 

resin tapper 

    

What are the drivers behind the 

change in resin resource use 

within the SPF? 

H6: Resin tappers perceive resin tree 

security to be lower than non-tappers. 

Rejected  Semi-structure questionnaire 

data showed no difference in 

resin tree security perceptions 

between tapper and non-tappers 

H7:  Villages which are more remote 

are more likely to have retained resin 

collecting, and have higher perceived 

resin tree security.   

Accepted  Roka Thmei respondents, the 

most remote village, have a 

higher perceived resin tree 

security than the other villages 

shown by qualitative data 

 H8:  The hypothesised change (H1) in 

resin tapping is due to a shift towards 

cash crops.  

 

Partially 

accepted 

Qualitative data partially shows 

the resin shift of H1 is driven 

by cash crops. The other driver 

proposed is illegal logging. 

 

The peak of this change occurred from 2011 to 2013, a time where market conditions 

improved substantially and new access routes were built.  The village of Roka Thmei was an 

anomaly in this shift; Roka Thmei experienced a relatively minor decrease in numbers of 
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tappers compared to the other villages. Again, this suggests that the observed shift is 

externally-driven in nature, affecting remote villages, such as Roka Themi, less than more 

well connected communities – supporting hypothesis 7.  

5.3 Drivers of resin tapping and their impacts on local communities 

Livelihood shifts in rural communities can influence socio-ecological systems in several 

ways, with higher revenues obtained from cash crops and illegal timber extraction potentially 

benefitting a community’s long-term economic development. Despite this, livelihood shifts 

have the potential to be environmentally destructive, pulling people away from sustainable 

NTFP practices while pushing them towards – in some cases – illegal activities and land 

clearance, observed to be present throughout SPF.  

Evidence suggests that the local improved access conditions and broader demand for cash 

crops and illegal logging have driven the decrease in active resin tapping. The new tarmac 

road between Snoul and San Monorom improves access – from once isolated rural villages – 

to markets which boosts favourable conditions and alternative livelihood opportunities such 

as cash crops and high-value timber harvesting. These activities benefit communities by 

increasing revenue, potentially aiding in their long term economic development. This 

research provides evidence which strongly suggests that cash crop production and illegal 

logging are the two major drivers decreasing the numbers of resin tappers within the SPF. 

Both these drivers are more environmentally destructive and have a heavier ecological 

footprint on the surrounding forests than sustainable resin tapping (Evans et al., 2003; NTFP-

EP, 2011), a huge challenge to tackle for conservation NGOs; not only has the ‘common 

ground’ over community conservation NTFP enterprises decreased, but potentially 

destructive practices have taken their place.  Land clearance and deforestation in the SPF has 

increased parallel to the surge in cash crops production as more households require land for 

production (Travers, 2014).  

Illegal logging – another proposed driver of change suggested by this study – is currently a 

national scale threat in Cambodia (Linkie et al., 2014; Soussan and Sam, 2012). This study 

supports this claim, using direct observation and qualitative interview data. A high majority 

of households were suggested to be illegally logging, with the majority of respondents 

reporting it as a major threat to the future of resin trees – highlighting perceptions of its 

destructive impact on the surrounding environment. As the majority of logging in the SPF is 
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selective, the forest structure is mostly maintained – creating difficulties in measuring forest 

loss – however ecological communities will be disturbed (Arnold and Perez, 2001). 

Increasing human presence within the SPF forest may lead to higher hunting opportunities 

also increasing the biodiversity impact. Looking from a development and social perspective, 

logging provides similar benefits to cash crops, providing increased household revenue and 

adding a new strategy to people’s livelihood portfolio. Key informants remarked that the 

number of respondents switching from resin tapping to logging in the SPF is high: 

“The majority of the people in my village have switched to logging as they have no 

job, originally only able to collect resin from the forest and farm, now they harvest 

rosewood instead as they get more money. I have logged for 10 days so far this 

month, and earn 100,000-200,000 Riel per day, more than double what I would earn 

collecting resin.” 

(Ex-resin tapper, Gati village) 

The reasons for this are obvious, an average household collecting from 95 resin trees is able 

to earn approximately USD20 a week; logging pays more than double this, up to USD50 per 

day dependent on the amount of timber cut and transported, mostly to the Vietnamese border. 

The shift away from resin, a relatively low-income livelihood, is easily encouraged by a high 

income alternative opportunity, despite its illegal nature. This suggests the risk of being 

caught is outweighed by the monetary incentives received – normally due to a lack of 

enforcement – a problem that conservation organisations and national governments struggle 

to counter worldwide (Peterson and Stead, 2011; Lindsey et al., 2012; Shova and Hubacek, 

2010).  

Despite the short term revenue increase for local communities, illegal logging – as an 

alternative to resin tapping – does not provide the same long term household stability. The 

un-formalised nature and illegal aspect of this resource extraction creates an imbalance in 

benefits between the communities, outsiders and traders of this valuable resource – with 

communities normally receiving the lowest proportion of the profit (Schaafsma et al., 2014). 

Corrupt officials, managing illegal timber harvests and trade at the local scale use, 

community members as scapegoats:   
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“The commune chief and district chief have approved the logging in this area so 

everyone in this village logs because they said it was ok. At least half of the village is 

taking part in illegal logging activities therefore it would be hard to stop them.”  

(Anonymous respondent, SPF)  

5.4 Natural resource security 

Despite the shift in numbers of active tappers, communities in the SPF have roughly 

maintained levels of tree ownership from 2002 to 2014.  This suggests communities are still 

retaining the value of their resin trees, rejecting hypothesis 2. The resin trees in the SPF are 

seen as a NTFP ‘safety net’ – which meaning is explained and supported by Belcher et al. 

(2005) – increasing the resilience of households against social, economic and climatic system 

changes. Globally, NTFPs support millions of individuals who rely on forest resources in 

times of need, when other income sources become restricted and scarce – supported by a 

multiple studies (Cotter and Tirado 2008; Rosegrant and Cline, 2003). Used as a ‘safety net’, 

resin tree harvesting – such as that in the SPF – is an example of a coping strategy which 

protects against vulnerability and system shocks. These strategies are vital components of 

local livelihood dynamics: 

“I primarily farm, but when I need the additional income due to a bad crop year, or 

for medicine, extra food or material goods I go to the forest and collect resin.”   

(Resin tapper, Roka Thmei village) 

This diversification of livelihoods – through agriculture and NTFPs – increases resilience, 

while decreasing household risk and vulnerability to system shocks and gradual changes 

(Belcher et al., 2004). Resin tree ownership has been found to be an important indicator of 

natural resource security (Travers, 2014). Although resin tappers do not perceive resin tree 

security to be lower than non tappers – rejecting hypothesis 6 – a large proportion of total 

respondents felt insecure about the future security of the resin trees surrounding their village. 

This security was perceived to be threatened by illegal logging and economic land 

concessions – cited by the majority of respondents in the SPF and supported by Travers et al. 

(2014). The rapidly changing socio-economic conditions of Cambodia and the SPF – 

increasing in-migration and timber demand from neighbouring markets – create higher risks 

to the future security of resin trees. The majority of respondents believe there to be a huge 

loss in the number of resin trees in the near future due to logging: 
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“Resin trees are the bank of the forest. People have started cutting down the big resin 

trees in my village to build houses. All the trees in the forest will eventually be cut 

down by loggers, the resin trees will be next as they are one of the only big tree 

species left here.” 

(Resin tapper, Andong Kraloeng village) 

The current stability and low percentage of current tree loss recorded throughout this study 

suggests these resin trees may have been successfully protected. However, elsewhere in 

Mondulkiri province communities are experiencing vast losses of resin trees due to logging 

and land clearance (Diment, pers. comms.) justifying respondents’ fears. Due to its illegal 

nature, processes are in place that when resin trees are harvested reports must be filed with 

the village chief, who in turn is obliged to report it to his seniors. Unfortunately, in the SPF 

this is not always how it works. There is a multitude of problems with effectively filing 

illegal activities, common for weak institutions within countries overrun with corruption. 

This leaves the local communities powerless to oppose any material loss, such as a resin tree:  

“I reported my loss of 20 resin trees to the commune chief, but he said that he had 

approved the farm that cut my resin trees and I could do nothing about it. My family 

is poor and doesn't have the money to bribe the chief to let them keep my trees, I 

could do nothing.” 

(Resin tapper, SPF) 

“When I lost my trees I didn’t file a report because I was afraid that people in my 

village might be annoyed and angry at me.” 

(Resin tapper, SPF) 

To successfully create and implement future conservation policies, how resilient a 

community is in terms of livelihood security needs to be thoroughly understood. There are 

multiple factors which enhance and build community resilience, which include maintaining 

diversity, managing connectivity, encourage learning, foster adaptive systems thinking, 

broaden participation and promte polycentric governance systems (Simonsen et al., 2014). 

For the conservation of sustainable natural resources to work there needs to be effective 

policies in place which are upheld by a successful governance system, a condition unfulfilled 

in SPF.    



36 

 

5.5 Forest governance in the SPF 

Forest governance can have a major impact on local people’s livelihood security. The low 

perceptions of resin tree security combined with a lack of effective enforcement leads to a 

low sense of community empowerment and voice. Corruption is common throughout 

Cambodia, from a national to a community scale, posing problems and challenges when 

communities are faced with potential threats and lacking knowledge and options of how to 

stop them developing further. Forest officials often play a contradictory role, both supporting 

and persecuting unauthorized resource users. One respondent in the SPF remarked – “if the 

government doesn’t change then the forest will never be protected”. Individuals within rural 

communities are pushed and pulled in varying directions by complex drivers and motivations. 

Respondents, for example, felt pushed towards logging, granted permission by corrupt 

officials to illegally harvest timber from the surrounding forest - making sure these officials 

get a large share in the profit: 

 “The chief of police and members of the MP asked me to start logging. I have no 

choice, trees disappear everyday anyway and I need the money so I log.” 

(Ex-resin tapper, SPF) 

Individuals are then pulled away from logging by conservation NGOs striving to protect and 

maintain the sustainability of the communities’ natural resources, emphasising their long-

term benefits. Local communities are stuck, confused by a variety of influences and people 

resulting in large proportions of certain communities within the SPF feeling like they have no 

choice, no voice. They follow friends or family members into the forest to illegally harvest 

timber just to earn enough money to cope with the growing economy and increased inflation 

rates on everyday commodities: 

“I log for money but I don’t enjoy it, I followed my brother one day and now I log 

timber. I would be happy to help protect against logging around my community as I 

am afraid that the FA will catch me one day. But now I have no other choice than to 

cut trees, I need the money.” 

(Ex-resin tapper, Andong Kraloeng village) 
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“I follow the loggers from outside this village into the forest to harvest timber as I 

have no choice. I am afraid of the logging gangs in the forest as well as the officials – 

chief of police – I don’t have the power to challenge them.”  

(Ex-resin tapper, Andong Kraloeng village)  

Aspects of forest governance relating to resin tree resources and policy implementation 

within the SPF – although beyond the scope of this research due to time and sensitivity 

constraints – are recommended for future research, vital in understanding system 

complexities and livelihoods, which would have the potential to lead to more successful 

conservation interventions and enforcement. If NGOs don’t thoroughly understand the 

pressures acting on communities to illegally harvest resources, the policies and law 

enforcement to combat these threats could be misdirected, targeting vulnerable communities 

rather than the powerful national elites. In some cases where dramatic increases in illegal 

activity cause the establishment of militaristic law enforcement regimes put in place by 

international NGOs as a crisis management tool, having a negative effect on the surrounding 

communities (Stevens, 2012). In this study, the FA and WCS need to review their law 

enforcement strategy to correct for the constantly changing behaviour of target populations, 

which undoubtedly is a huge challenge.  

5.6 Managing sustainable NTFPs and future recommendations 

Resilient resource governance is essential for the success and protection of NTFPs.  In 

developing countries, like Cambodia, with rapid socio-economic changes and high levels of 

corruption, this is difficult to obtain. Resource tenure of resin trees is unclear, technically still 

owned and managed by the state; natural resources attract resource grabs and corruption; 

powerful individuals and elites control these resources; and government agencies have poor 

capacity and potentially receive very little support to deal with these problems (Clements et 

al., 2010). These all lead to a higher opportunity for destructive practices to occur, especially 

with regards to the over-exploitation of natural resources (Chomitz et al., 2007). This is the 

case in the SPF.  

NGOs in Mondulkiri are focused on establishing resin cooperatives and innovative 

enterprises based on the market and economic benefits that communities could gain from 

these interventions. This research shows that, while economic benefits are one theoretical 

solution steering households away from illegal activities and back towards resin tapping, it is 
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nearly impossible for resin harvesting to compete with the lucrative timber trade and its 

associated costs, which is the focus of multiple NGOs (NTFP-EP; WWF; DTP). One village 

chief remarked: 

“The only way we can fix the logging problem is to raise the price of resin to 120,000 

riel (USD$30) a can, which would make it higher than the average logging income. 

People would definitely 100% return to resin tapping as they feel safer relative to 

illegal logging.” 

This proposal, as expected, would require unfeasible or unsustainable investment by NGOs 

and it is necessary to refocus their interventions and management schemes towards other 

reasons found why communities utilise this sustainable NTFP. One of the main uses of resin 

trees currently – found throughout this research – is a ‘safety net’, increasing resilience and 

coping strategies within the households of SPF. Increased resilience and decreased 

vulnerability of this resource is therefore of vital importance for communities – providing a 

chance for NGOs to build on this common ground with the overall aim of protecting their 

sustainable valued resin trees resource. If resource security is based on long term policies and 

governance systems – a more permanent foundation than fluctuating price dynamics – there 

is a higher potential that it will be a more resilient natural resource management strategy. 

Community land titling – a recent WCS intervention – has proved successful in providing 

land security against external threats (WCS, 2012), encouraging community resilience and 

government cooperation. This system could be extended to securing community resin trees. 

Jerome Lewis’ (2012) participatory mobile sensing and social tagging approach allows 

individuals to geo-reference felled trees, abandoned logs and trees marked for future felling – 

anything that they deem a threat to their resin trees. All the data is logged anonymously, geo-

referenced and transmitted via satellite to a secure website which NGOs and enforcement 

agencies can access. This was used successfully by marginalised hunter-gatherer groups in 

Cameroon to record independent presence and scale of illegal logging threatening their 

valued tree species – moabi and sapelli – which they depend on for a modest part of their 

income. The situation in SPF echoes this, with illegal timber logging threatening local 

communities resin trees and livelihoods.  This low-cost means of collecting qualitative data 

about the state of a common resource was developed in Cameroon Pygmy communities that 

had little support in facing these threats. If effectively deployed this process builds dialogue 

between communities and NGOs with rapid integration of local concerns directly into 
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management practices (Lewis, 2012). In addition, the ability of communities to guide and 

control their forest resources imparts an increased sense of ownership and empowerment. 

These engaged communities, now environmental monitors, could be vital in program 

schemes such as REDD, an important current programme within Cambodia and SPF. These 

mapped resources are a very powerful tool used to influence government officials and display 

resin tree zones and sites to effectively illustrate their importance and areas of protection.     

In the long-term, new policies and governance structures need to be developed. The 

Community Resource Management Area (CREMA) mechanism that is in operation in Ghana 

is an innovative natural resource management and planning tool for community based 

initiatives (Asare et al., 2012). This long term policy shift, although can be fraught with 

complexities – especially in Cambodia’s current political climate – gives the communities the 

right to manage and benefit economically from their natural resources. If this system was 

established with regard to resin trees in SPF it would increase the community’s sense of 

empowerment and increased resilience to external threats – potentially leading to a decrease 

in destructive forest practices. When the high-value timber is exhausted, there could be a 

system in place increasing community cohesion giving them power to tackle increased 

pressures acting towards their valued resource – resin trees. CREMA permits communities an 

opportunity to govern and manage forest resources within the boundaries of the CREMA and 

in turn benefit from them (Asare et al., 2012). Its greatest strength is that its foundations are 

based on traditional or local beliefs and values strengthened by a democratic decision-making 

governance system – a strong opposition for future illegal logging companies or land 

clearance concessions.      

Any new community engagement intervention or policy within the SPF needs to focus on 

building community strength and cohesion, developing and empowering communities to use 

collective action directed at tackling the current and potential threats acting on their valued 

resin trees. Ultimately, if local communities in the SPF value the importance of resin as a 

source of resilience over its direct economic benefits, this should echoed in future WCS 

management and interventions. 

5.7 Challenging assumptions 

Interventions focused upon the harvest of NTFPs in SPF are based around several 

assumptions. Firstly, that people actively harvest resin. Secondly, that a household is 

motivated to harvest resin primarily for economic benefit, and also as a ‘safety net’ for use in 
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times of need. This study has found evidence to suggest direct economic benefits are 

currently outcompeted by cash crops and illegal timber extraction. These two potentially 

environmentally destructive livelihoods have much higher available revenues to that of resin. 

Taking these factors into account, combined with the low numbers of resin traders – 

preoccupied with cassava and timber products – currently leaves resin as the least 

economically viable livelihood option. The higher revenue obtained from alternative 

activities in comparison to NTFPs – like liquid resin – provides a major challenge for NGO 

interventions; any attempt to compete with these revenues would require a substantial and 

long-term monetary investment (Figure 12). This is clearly not sustainable in the long-term. 

Whilst out-competing alternative income sources is not the aim of NTFP interventions, a 

focus solely on short-term income gained from resin risks being pushed aside by highly 

lucrative alternatives. 

Despite this, the assumption that households are motivated to extract resin as a safety net is 

upheld (Figure 12). This suggests that SPF communities currently value the security of their 

resin trees more than that of their current daily economic gain. Stable levels of resin tree 

ownership, resin trees’ perceived value for future generations and households’ willingness to 

protect their trees against threats suggests this motivation is a much stronger basis on which 

to build future interventions. Ultimately, instead of focusing on purely economic motivations 

- forming resin enterprises, cooperatives and trade networks - NTFP interventions should re-

focus their efforts towards the strengthening of resin tree security, community cohesion and 

collective action. Through this empowerment, resin presents an opportunity for a route to the 

long-term social-ecological resilience of communities within the Seima Protected Forest. 
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Figure 12: Revised conceptual framework of the assumptions and linkages upon which NTFP resin 

tapping projects in SPF are based. The ‘+’ indicates evidence found to support assumed motivations and 

linkages. The ‘-’ indicates evidence challenging assumptions and linkages.    
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Appendix 
Table A.1: Variables used in statistical modelling. 

 

Table A.2: Variables used in univariate tests. 

 

 

 

 

Variable Data type Variable type Description Summary stats – range (mean, median, 

standard deviation) 

Tapper Binary Response whether or not the respondent is a tapper of not n=341, 1=tapper, 0=non-tapper (1:184, 0=157) 

Year Categorical Explanatory The year in which the data was collected n=341, 1=2014, 0=2002 (1:124, 0=217) 

Village categorical  response/explanatory village in which the respondent household lived 

(Andong Kraloeng, Gati, Pu Char, Roka Thmei) 

n=341 ( ak:107, gt:83, pu:79, rt:72) 

Variable Data type Variable type Description Summary stats – range (mean, median, 

standard deviation) 

Tapper Binary Response whether or not the respondent is currently a resin tapper n=124, 1=tapper, 0=non-tapper (0:82, 1:42) 

     

Logging Binary Explanatory whether signs of illegal logging were identified directly 

tied to the respondent (presence of high value timber on 

their property or observed actively logging within the 

village) 

n=124 (yes: 40, no: 84) 

logging(without 

RT) 

Binary Explanatory whether signs of illegal logging were identified directly 

tied to the respondent (presence of high value timber on 

their property or observed actively logging within the 

village) 

n=94 (yes:38, no:56) 

BNS Continuous Explanatory wealth ranking score of respondent household 0.09 – 0.92 (0.62, 0.66, 0.15) 

Hhtotal Counts Explanatory total number of members in respondent household 2 – 14 (6, 5, 2) 

education Counts Explanatory number of years spent in education by the household head 0 – 12 (3, 2, 4) 

landareaowned Continuous Explanatory total area of land the respondent has 0.1-10.0 (3.0, 2.0, 2.2) 

pertreesecurity Categorical Explanatory Respondents perceptions of future resin tree security n=124 (not secure:74, ok:6, secure:35, NAs:9)  

rtowners Binary Response /explanatory Whether the respondent owned resin trees or not n=341 (y:233, no:108) – both data sets 

menloggingthreat Binary Explanatory When the respondent responded negatively to the future 

security of resin trees giving the reason to be due to 

logging.  

n=74, 1=mentioned logging as a threat, 0=didn’t 

mention logging as a threat (1:67,0:57)  
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Table A.3: Dredge results for GLM highlighting best model. 

 (Intercept) Village Year Village:Year df logLik AICc delta weight 

 0.18 + + + 8 -182.835 382.1029 0 1 

 0.75 + +  5 -201.286 412.7517 30.64883 2.21E-07 

 0.39 +   4 -216.982 442.0838 59.9809 9.45E-14 

 0.40  +  2 -219.28 442.5965 60.49361 7.31E-14 

Null 0.10    1 -235.293 472.5981 90.49524 2.23E-20 

Importance  1.00 1.00 0.99      

 

 

 

Table A.4: Items included in the household poverty score, with the weighting used for each item based on the 40 assets and services compiled at the FA workshop in 

April 2012.  

Basic necessity survey item  Weights  

able to attend all weddings invited to  95.8%  

car battery (more than 40 A)  86.8%  

120L water jar  98.2%  

wooden wardrobe  78.1%  

motorbike  98.9%  

television  81.0%  

mobile phone  90.2%  

homestead land at least 0.5ha  96.3%  

at least 3 ha chamkar  99.7%  

ability to attend all traditional ceremonies  98.6%  

two sets of clothes for every household member  95.3%  

synthetic tent for sleeping in the forest  93.6%  
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Table A.5: Parameter estimates for the effect of household characteristics on whether someone is a resin 

tapper. GLM with binomial errors, with whether the respondent is a resin tapper as the response 

variable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table A.6: A repeat of model variables displayed in Table A.5 excluding the village of Roka Thmei. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dependent variable: 

1=Tapper, 0=Non-tapper 

 
(Estimate, se, p significance) 

Intercept -1.143 (0.750)  

Household Total 0.182 (0.066) *** 

BNS -0.842 (1.070)  

Andong Kraleong ref.   

Gati -0.578 (0.410)  

Pu Char -0.333 (0.370)  

Roka Thmei 1.407 (0.395) *** 

Land Area 0.004 (0.079)  

Perceived Logging as a threat  0.036 (0.298)  

Observations 341 

Note: 
*
p

**
p

***
p<0.01 

 

Dependent variable: 

1=Tapper, 0=Non-tapper 

 
(Estimate, se, p significance) 

Intercept -0.498 (0.858)  

Household Total 0.185 (0.078) ** 

BNS -1.983 (1.293)  

Andong Kraleong ref.   

Gati -0.659 (0.427)  

Pu Char -0.348 (0.378)  

Land Area 0.030 (0.094)  

Perceived Logging as a threat  0.015 (0.329)  

Observations 94 

Note: 
*
p

**
p

***
p<0.01 
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Table A.7: Dredge results for GLM model for socio-economic profiles of resin tappers, null model appeared at the top suggesting no suitable model showing an 

effect between characteristics chosen that influence the likelihood of the respondent being a resin tapper, therefore no model was used. 

 (Intercept) BNS 
Household 

total 
Land area 

Percieved 

logging 

threat 

Village df logLik AICc delta weight 

Null -0.59667      1 -40.6079 83.27542 0 0.141401 

 -1.25225  0.107209    2 -39.5526 83.28702 0.011604 0.140583 

 -0.52226 -1.40454 0.131758    3 -38.714 83.79715 0.521728 0.108933 

 -0.77642    0.320781  2 -40.1235 84.42876 1.15334 0.079434 

 0.004405 -0.96535     2 -40.1699 84.52159 1.24617 0.075831 

 -1.38662  0.102777  0.288944  3 -39.1691 84.7075 1.432084 0.0691 

 -1.214  0.121073 -0.03995   3 -39.416 85.20124 1.925821 0.053984 

 -0.59384   -0.00093   2 -40.6078 85.39737 2.121949 0.048941 

 -0.69143 -1.2661 0.126236  0.209883  4 -38.5217 85.66843 2.393009 0.042738 

 -0.46032 -1.56057 0.127379 0.020153   4 -38.6897 86.00432 2.728902 0.036131 

 -0.247 -0.80588   0.273304  3 -39.8318 86.03285 2.75743 0.035619 

 0.124702 -1.43724  0.056911   3 -39.9627 86.29455 3.019134 0.03125 

 -0.16776 -1.7593 0.15019   + 5 -37.6948 86.34191 3.066497 0.030519 

 -1.1089  0.11908   + 4 -38.8981 86.42126 3.145839 0.029332 

 -0.82236   0.013039 0.33198  3 -40.1079 86.58504 3.309619 0.027026 

 -0.43073     + 3 -40.1655 86.70018 3.424765 0.025514 

 -1.34975  0.112409 -0.02647 0.263526  4 -39.1129 86.8507 3.575283 0.023664 

Importance  0.39 0.53  0.32       
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1. Demographics

 2. Livelihood  

A.8 Household Questionire 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.1 Age: __________________________________________________________________________ 

1.1.1 Ethnicity: (circle)       Bunong  Khmer  Vietmese  Cham 

1.2 Have you always lived in your village? (circle) Yes / No 

1.2.1 If no, where did you live before? ________________________________________________ 

1.3 What is the me of your household head (if different from respondent)? __________________ 

1.3.1 What is their marital status? Single  Married Widowed Other_____ 

1.4 How long have you been a Household Head? __________________________________________ 

1.5 Who was the household head before you? ____________________________________________ 

1.5.1 What is the me of the household head’s wife? ___________________________________ 

1.6 What is your highest grade of education? ____________________________________________ 

1.7 How many people are in your household? _______ Number of Females_______ Males_____ 

1.7.1 How many children are in your household? (0-18 years old) ___________________________ 

1.7.2 Are your children in school?   Yes  No 

1.8 Does anyone in your household have any of the following things? Answer in table below 

Assets: Yes or No How many in the household? 

Mobile phone  Yes  No   

Water jars (at least 120L) Yes  No   

Hammock with mosquito net Yes  No   

Plastic tent for camping Yes  No   

Car battery – 40A or more – lights or television Yes  No   

Wooden wardrobe for clothes Yes  No   

More than 3 ha of farming land for rice or Chamkar Yes  No   

Can buy 2 or more sets of new clothes for everyone in 

their family each year 

Yes  No   

Television Yes  No   

Motorbike Yes  No   

Can you participate in all weddings you are invited to in 

your community 

Yes  No   

Can you to take part in all traditiol ceremonies in your 

community. 

Yes  No   

1.9 What is the price of these in your village: 

Date: ____/____/ 2014      Interview Ref # ________________ 

Interviewer names: ________________________________ 

Respondent name:  ________________________________ 
Gender:  M F 
Household ID:  ____________________________________ 
Village (circle)  Gati  Roka Thmei  Pu Char  Andong 
Krolung 
 
Respondent type: (circle)  Community member (tapper) Community member (non-

tapper)         Key informant   

Interview location: (circle)      Participant’s household 

 Other________________ 
 

Permission given from the respondent   Yes No Signature: 

______________________ 

GPS 

Location point 

number____________ 

Northing_____________________

___ 

Easting______________________

__ 
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2a. Livelihood

 2. Livelihood  

Rice _________riel/kg           salt_________riel/kg prohoc (ka om)__________riel/kg 

1.10 What is the current (2014) selling price of liquid resin in the village? 

Wet season price ______________riel/kan _______________riel/kilo 

Dry season price ______________riel/kan  _______________riel/kilo 

1.10.1 Who do you sell your resin to? ___________________________________________________ 

 

2.1 List your current household activities. 

Activities   Support family / To sell 
 

Paddy rice farming Yes  No   

Hill rice farming Yes  No   

Farm Cashew nut Yes  No   

Farm Cassava Yes  No   

Other fruit/veg Yes  No   

Hunting  Yes  No   

Fishing Yes  No   

NTFP’s    

Liquid resin Yes  No   

Mushroom Yes  No   

Hard resin – chorraing Yes  No   

Rattan Yes  No   

Bamboo Yes  No   

Honey Yes  No   

Village service    

Battery charging Yes  No   

Mechanic Yes  No   

Moto service Yes  No   

Sound system hire Yes  No   

NGO employee Yes  No   

Police Yes  No   

Teacher Yes  No   

Village shop Yes  No   

Rice milling service Yes  No   

Produce rice wine (srasor) Yes  No   

Resin trader Yes  No                      

Cassava trader Yes  No   

Cashew trader Yes  No   

Other... specify below    

 Yes  No   

 Yes  No   

 

2.2 Does anyone in your household have a salary?  Yes  No 

2.2.1 What job is it? ________________How much do they get paid per month ____________riel? 

2.3 Do you sell rice you have spare?           Yes  No  

2.3.1 If yes, what season (month) _________ how much do you sell per year ___________kg?  

2.4 How many of animals does your household have?  

Buffalo______________ Cow________________ Pig _________________ Chicken ___________ 
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3a. Resin Tapping household – collects currently 

2b. Livelihood – owners of resin trees

 2. Livelihood  

2c. Livelihood – household perception of change

 2. Livelihood  

2.5 How much land area do you own? ___________________________ha 

2.6 Does your household own any resin trees?   Yes  No 

2.6.1 If not, has your family ever owned any in the past? Yes  No (if no go to 2c) 

2.6.2 When did you own trees in the past? What year? __________________________________ 

2.6.2.1 Why don’t they have any anymore? 

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________ 

2.7 How many resin trees does your household own/ or did they own? ____________________trees 

2.7.1 What species are they?           How many? 

 Rahach    __________________ 

 Pang    __________________ 

 Rahach Trach   __________________ 

 Other    __________________ 

2.8 How did you obtain your trees? (inherited, bought, given) 

Number of trees How did you get your resin trees 

  

  

 

2.9 How secure do you feel about your resin trees in the future? 

Not at all  Not very  Ok  Secure  Very secure 

2.9.1 Why _______________________________________________________________________ 

___________________________________________________________________________ 

2.10 What aspirations do you have for your children in the future? 

______________________________________________________________________________________

________________________________________________________________________ 

2.10.1 Is resin a part of this?  Yes   No 

2.10.2 Why yes / why no, discuss? 

___________________________________________________________________________________

___________________________________________________________________ 

MAKE A NOTE of any signs of logging (trucks, modified motos, luxury logs) and hunting (homemade gun, 
crossbow, sres) visible on the property.  

__________________________________________________________________________________________
__________________________________________________________________________________________
______________________________________________________________ 

 

3.1 Does anyone in your household currently tap resin?   Yes  No 
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3b. Resin Tapping households (past and present) – perceptions of change 

3.2 Did anyone tap resin in the last 10 years?    Yes  No 

3.2.1 If yes, what year did they stop collecting resin? _____________________(go to section 3b) 

3.3 How many resin trees does/did your household collect from? _______________trees 

No. of trees in 

group –  

Length of 

trip 

Yield 

[kan/trip] 

Trips/month 

(dry season) 

Trips/month 

(wet season) 

No. of months 

collected for 

 days kan    

 days kan    

 days kan    

 

3.4 Why do you collect resin? Tick three most important reasons.  

 Because it provides income    

 Because I have no other job, no field or no farm.   

 Because it is reliable, stable income throughout the year    

 Exchange for rice 

 Other ....................................................................... 

3.5  What are the biggest problems of resin collecting as a household activity? Tick the three most important 

reasons.      

 Stealing resin      

 Cutting trees      

 Land clearing     

 Tree disease    

 Unstable   

 Dangerous animals e.g. elephant, skes, gaur   

 Bad weather      

 Resin trees very far way     

 People Illness from collecting in forest e.g.malaria   

 Other ........................................... 

 

Current resin tappers: 

3.6 Do you think the amount of liquid resin you collect has changed in the last 10 years?   Yes 

 No 

3.6.1 How has this changed?  Increased  Decreased   Same 

3.6.2 2004 = ____________________________  2014 = __________________________________ 

3.6.3 Why has it changed? 

___________________________________________________________________________ 

Resin tree owners and current tappers: 

3.7 Did you buy any resin trees in the last 10 years? 

 Yes - If yes, how many? __________ trees.        What was the price paid (total)?________ riel  

Who did you buy them from? ______________________ What year? __________________ 

 No 

3.8 Did you sell/exchange any resin trees in the last 10 years? 

 Yes - If yes, how many? __________ trees.        What was the price paid (total)?________ riel  
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4. Non Resin Tappers – don’t collect resin, don’t own trees

 2. Livelihood  

3c Resin tree loss due to cutting (past and present tree owners) 

Who did you buy them from? ______________________ What year? __________________ 

 No 

3.9 Has the number of trees that you own changed in the last 10 years? Yes  No 

3.10 Why has it changed? 

 Trees were cut down  

 The tree has no more resin to collect 

 Bad weather 

 Sold trees 

 Given to someone  to children:_____________ to others:_____________ 

 Used to pay off debt 

 Found new trees 

 Bought trees 

 Inherited trees from family 

 Other ____________________________________ 

Discuss reasons further... 

__________________________________________________________________________________________

__________________________________________________________________________ 

 

Talk about their resin trees that have been cut down.  

3.11 Have any of your resin trees ever been cut down? Yes  No 

3.12 Have any of your resin trees been cut in the last 10 years? Yes  No 

3.13 Have companies or people cut your resin trees down in the last 1, 5 or 10 years? If yes how many were cut? 

Time Scale  Have your resin trees been 

cut in this time period? 

How many 

were cut? 

What was the tree species? 

Other details - what year? 

1 Year (2013/14) Yes                            No   

2-5 Years (2009-2012) Yes                            No   

6-10 Years (2004-2008) Yes                            No   

 

3.14 Why did they cut your resin trees? _______________________________________________ 

3.15 Do you know the person that cut your resin tree?    Yes   No 

3.16 Did you say it was ok for them to cut your resin tree?      Yes   No 

3.16.1 Did you receive any money for them cutting your trees down?    Yes   No 

3.16.2 If yes, how much money?  _____________________________________________________ 

3.16.3 How did you and the other person decide how much money to give you to cut your trees? 

___________________________________________________________________________________

___________________________________________________________________ 

Notes: 

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________ 

3.17 Have you collected resin before    Yes   No (go to 4.4) 

3.18 Where did you collect your resin?  __________________________________________________ 
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5. Interview close 

 

3.18.1 When did you start collecting liquid resin? _________________________________________ 

3.18.2 When did you stop collecting liquid resin? _________________________________________ 

3.19 Why did you stop collecting liquid resin? Tick the three most important reasons. 

 Old age / health      

 Resin collected decreases (goes down)   

 Give trees to children   

 No enough time   

 Loss of trees (cut, burnt, sold)    

 Money is not reliable (good)    

  Grow cash crops (cashew nut, cassava)   

 Other ........................................    

Reason for this _____________________________________________________________________ 

__________________________________________________________________________________________

__________________________________________________________________________ 

3.20 Why do people in your village collect liquid resin? Tick the three most important reasons. 

     

 Because it provides income     

 Because they don’t have another job, farm or field.   

 Because it is reliable (good)       

 Traditiol practice 

 Exchange for rice     

 Other ..........................................  

  

3.21 What are the biggest problems with resin collecting in your village? Tick the three most important 

reasons.                           

 Stealing resin      

 Cutting trees      

 Land clearing – cut all trees    

 Tree disease - ill  tree     

 Unstable - prices go up and down   

 Dangerous animals e.g. elephant, skes, gaur   

 Bad weather – heavy rain dilutes resin, knocks over trees.      

 Resin trees very far way     

 People Illness from collecting in forest e.g.malaria   

 Other ........................................... 

3.21.1 Discuss reasons for the answers given 

___________________________________________________________________________ 
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A9 FOCUS GROUP DISCUSSION PROTOCOL 

Materials required  

 

Permission letters 

Notepads and pens 

Gifts and water 

Camera – ask for permission to use 

 

Objectives 

 

 To familiarise the community with the project team and its objectives. 

 To explore the differing household livelihoods within the village. 

 To explore the level of dependency the community has on resin tapping as a livelihood? Has this level 

of dependency changed over the last 10 years? If so, reasons for this change? 

 To stimulate conversation about the current threats to resin and risks to tappers and potential threats 

that might continue or arise in the future.  

 To explore the communities perceptions and ability to protect their trees from the current or arising 

risks. If they had the ability to protect the trees would they?  

 To assess the level of knowledge and awareness the community has of resin tree tenure. 

 To assess the level of knowledge and awareness the community has of resin tree ownership rights. 

 

Definitions 

 

The team must ensure that everyone is in agreement and understand the following definitions: 

 

Household: A household should be an economic unit i.e. a group of people that share their wealth. A household 

can be made up of co-resident and non-resident members who are dependent upon the same fincial and food 

resources. A household could be more than one family, e.g. newly married children may stay in the same 

household as their parents and not travel. 

 

Household head: The household head is the decision-maker, determining how various assets should be allocated 

and consumption needs prioritised. 

 

Livelihood: A livelihood is a means of support or subsistence.  

 

Participant selection 

 

Focus groups will be held all four villages on arrival, after the initial introduction with the village chief. 

Discussions will involve approximately 6 people and should not last longer than 90 minutes. It is expected that 

focus groups can be vulnerable to participants leaving and newcomers joining in with the discussion. This will 

not be considered detrimental to the dymics of the conversation; however the team will do its upmost to 

persuade participants not to leave.  

The village chief will not take part in discussions but will select the participants using the following guidelines: 

- Men and women both represented if possible  

- Lower and higher income households  

- All ethnic groups represented  

Introductions and explations 

 

Thank you all for coming. Sarah is a student from the University of Imperial College London, England studying 

about resin use in the Seima area. This is a discussion about resin use and livelihood changes within your 
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village, to learn more about resin practices, changes and threats surrounding harvesting liquid resin from the 

forest. 

A previous study was conducted on resin tapping in 2002 by Tom Evans who worked with WCS. I want to find 

out if anything has changed with regard to resin use since then and how important resin harvesting is for your 

household and community in this area.      

Initial Participatory Activity 

 List the livelihoods in your community - put them on a basic seasol calendar (which months do people 

collect resin?) 

 List the challenges/ threats in relation to livelihoods in your community 

 What are the main reasons people tap resin in your village? 

 Why do some people not tap resin/ or stop tapping resin? 

RESIN QUESTIONS (following on from the starting questions above) 

1. Create a seasol calendar of village activities in your community 

a. Which months are the wet seasons, which months are the dry season? 

b. List the village activities which seasons they cover. 

c. Which months do people collect resin? 

2. Has resin collecting changed in the last 12 years in your village? Are your activities the same as 12 

years ago? 

3. Where does resin get traded to in your village/ where is it sold?  

a. What is the time it takes you to travel from where you collect resin? 

b. What is the price – wet season and dry season 

4. Has the number of people that collect resin in your village changed in the last 12 years?  How has it 

changed? Why has it changed 

5. What are the good things about resin tapping? Why good? 

6. What are the bad things about resin tapping? Why bad? 

7. In the future what would you want your children to do?  

a. Are resin trees a part of your children’s future?  

b. Why? / Why not?  

8. Do you think it is important to protect your resin trees? 


