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This PhD dissertation examines the proposition that trade in non-timber 
forest products – such as medicinal plants, fruit and rattan – would 
simultaneously lead to forest conservation and rural development. In 
doing so, it touches on a range of related topics such as tenure security, 
agroforestry and the non-agricultural sector. The book contains both 
a meta-analysis of 55 cases in Asia, Africa and Latin America and an in-
depth study of the damar resin agroforests in Sumatra, Indonesia. 

The fi ndings indicate that the relationship between forest conserva-
tion and rural development is characterized by trade-offs. Policymakers 
and practitioners working in conservation need to acknowledge that 
win-win approaches are often unrealistic and sometimes even naive. 
Supporting agroforestry is, however, a promising strategy to achieve 
a balanced trade-off between conservation and development.
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1. Reconciling conservation and development: 
The potential role of non-timber forest product trade 

1.1  Introduction 

In this dissertation I explore the premise that supporting non-timber forest product 
(NTFP) trade will contribute to forest conservation and rural development. This 
has been a powerful and appealing idea which continues to be advocated. NTFP 
trade started to feature on the agendas of academics and conservation and 
development practitioners following groundbreaking publications in the late 1980s 
(e.g. Myers, 1988 and Peters et al., 1989) and it was embraced with great 
enthusiasm. The concept fitted perfectly into projects aimed at integrating local 
development with conservation objectives – the dominant conservation approach 
in the 1990s. 

This introductory chapter aims to place the ‘NTFP proposition’ in the wider 
context of conservation thinking and practice. Rather than performing an in-depth 
examination of one particular theme, this chapter touches on a broad range of 
issues. I first highlight some of the main environmental discourses that influence 
conservation practices. After that, I outline the evolution of dominant views on 
biodiversity conservation in the tropics from the 19th century onwards. Then I 
zoom in on the relationship between forest conservation and poverty alleviation 
and introduce non-timber forest product commercialisation as a possible way to 
achieve forest conservation while improving local livelihoods. In the last section I 
present the objectives of my research and the structure of the dissertation. 
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1.1.1  Environmental discourses 

Put simply, an environmental discourse is an idea about the relationship between 
humans and the environment1 that is shared by a group of people. Using this broad 
definition means the term ‘environmental discourse’ encompasses a wide range of 
views, ideas, and concepts, varying in level of abstractness, including worldviews 
concerning the value of the environment, schools of thought on the relationship 
between development and environmental degradation, as well as practical ideas on 
how to tackle particular environmental problems. A detailed study of 
environmental discourses is beyond the scope of this dissertation. My aim is merely 
to introduce some views and ideas regarding the human-environment relationship 
– without pretending that this is exhaustive. I refer to some fundamental views that 
underlie many of the debates on the relationship between people and the 
environment, i.e. anthropocentric versus ecocentric views and Malthusian versus 
Boserupian views. On a more practical level, I describe ideas on how to deal best 
with global environmental problems in general, and biodiversity conservation in 
particular.  

Regarding the value of the environment, a distinction can be made between two 
fundamental views. On the one hand there is the discourse that values elements of 
nature for what they are. From this perspective, nature has its own worth (intrinsic 
value), regardless of its usefulness to people. On the other hand there is the 
discourse according to which the value of nature depends on its use to people. 
Various authors have referred to this distinction using a variety of terms and labels. 
Pearce (1997), for example, calls them the ‘romantic’ and the ‘utilitarian’ view. 
Eckersley (1992) writes about ‘eco-centrism’ and ‘anthropocentrism’. Midgley 
(1994) distinguishes between ‘the ecological perspective’ and ‘humanism’ and 
Adams (1990) writes about ‘ecocentrist’ and ‘technocentrist’ worldviews.2 

Regarding the relationship between development and the environment, two 
scholars are typically associated with two opposing schools of thought, i.e. Thomas 

                                            
1 Tellegen and Wolsink (1998) define ‘environment’ as the natural and man-made physical 
surroundings of human life. When human-induced changes of the environment are considered 
problematic, they are called ‘environmental problems’. The term ‘nature’ has many definitions, but is 
often used to refer to the physical world that is not ‘controlled by human beings’ (see, e.g., definition 
in Collins Essential English Dictionary) and associated with beauty, silence and adventure (Tellegen 
and Wolsink, 1998).  
2 Luckett (2004) points out that the use of the bipolar distinction between anthropocentric and eco-
centric views does not provide an insight into potential ‘value conflicts’ regarding different elements 
of the environment, for example between the value of species or ecosystems and the value of 
individuals. He therefore proposes a classification which differentiates between anthropocentric, 
animal centric, biocentric, species centric, ecosystem centric, and ecocentric foci. 
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Malthus and Ester Boserup. At the end of 18th century Thomas Malthus put 
forward the theory that there are limits to human population growth. He predicted 
per capita food would decrease over time due to exponential population growth 
accompanied by arithmetic growth of food production. Many scholars have 
adopted the principle elements of his theory. The book ‘The Limits to Growth’ by 
the Club of Rome is a good example of Malthusian thinking (Meadows et al., 1972). 
In the 1960s and 1970s, Malthusian doom scenarios were prominent in the 
environmental movement and were often related to the problem of people’s use of 
natural resources exceeding the land’s carrying capacity (Fisher et al., 2005; Khator 
and Fairchild, 2006). In 1981 Ester Boserup challenged Malthusian thinking and 
posed an alternative theory that predicted that people will always find technological 
solutions to environmental scarcities (Boserup, 1981). Her theory became the basis 
for a neo-Boserupian school of thought that is based on technocratic optimism 
(Mebratu, 1998; Forsyth et al., 1998). Though the names Thomas Malthus and 
Ester Boserup have become associated with these two opposing schools of 
thought on the relationship between population growth and the environment, it 
should be noted that Thomas Malthus was not the first to express concerns relating 
to the limits of population growth (see, e.g. Saether, 1993) and many authors (with 
Karl Marx being probably the most famous one) have questioned this theory 
before Ester Boserup did in 1981. 

On a more practical level there are a multitude of views on how to address ‘global 
environmental problems’. Although ideas about the relationship between people 
and their environment have always existed, the idea of global environmental 
problems is relatively new. Archetypical notions of global environmental problems 
are the depletion of the ozone layer, acid rain, the loss of species, deforestation, 
desertification, and climate change. A distinction can be made between the denial 
discourse and problem affirming discourses. The denial discourse either denies that 
there is a problem or questions the severity of the problem. Though notable in the 
climate change debate, denial claims have had limited influence in policy debates. 
Problem affirming discourses, on the other hand, depart from the idea that there 
are serious problems in the relationship between humans and the environment. 
They tend to be based on a definition of the ‘heroes, villains and victims’ and 
present a certain type of approach as the solution to the problem (Adger et al., 
2001). Adger et al. (2001) point out that, even though discourses are generally based 
on myths and blueprints of the world and therefore seldom reflect realities, they are 
relevant because they shape interventions developed by policymakers and 
conservation and development practitioners. 

Regarding the types of solutions that are being proposed, Adger et al. (2001) 
identify two main groups of discourses in international environmental policy and 
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action. First, there are the Global Environmental Management (GEM) discourses. 
These are top-down, interventionist and techno-centrist approaches, often based 
on market principles. Second, there are the populist discourses which, in many 
ways, are the opposite of the GEM discourses, as multinational corporations and 
colonial powers are portrayed as the villains and root causes of environmental 
problems and foreign interventions are seen as neo-colonialism. Adger et al. (2001) 
highlight the differences between the two, but acknowledge that these are at the 
extreme ends of a continuum.  

De Haan (2000) distinguishes between four main ‘world views’ regarding the 
environment, i.e. preservationism, exploitationism, conservationism and neo-
populist developmentalism. Preservationism calls for the protection of the 
environment against human use in order to prevent species from disappearing. 
Preservationists tend to promote a hard-line approach to wildlife poachers and 
encroachers of tropical forest. Exploitationists believe in the functioning of market 
forces. According to them, the market will always ensure that resources are 
substituted once they become scarce. Proponents of this view see no conflict 
between economic development and environmental conservation. 
Conservationists, in turn, call for the management of natural resources.3 They 
believe the use and management of natural resources should be controlled through 
policies setting certain rules. Fourthly, neo-populist developmentalists stress the 
possibilities of local people to find solutions to problems. They believe economic 
growth and conservation can go hand in hand, mostly through innovation. The 
view emphasises that livelihood strategies are adaptive and generally enhance 
sustainability. Preservationism, exploitationism and conservationism fall under 
Adger’s GEM discourse while neo-populist developmentalism corresponds with 
Adger’s populist discourse. Considering the distinction between eco-centric and 
anthropocentric worldviews, only preservationism can be classified as eco-centric. 

Dietz (1996) highlights two extreme views on how environmental problems can 
best be solved: the ecototalitarian approach and ecopopulism. The ecototalitarian 
approach advocates strong, authoritarian, technocratic leadership to solve the 
global environmental problems. In practice this implies hard-line methods, often 

                                            
3 De Haan (2000) distinguishes between conservation and preservation in that conservation implies 
sustainable use while preservation implies non-use. In this dissertation I use the term ‘conservation’ 
more as an umbrella term. I follow the Global Biodiversity Strategy (WRI, IUCN, UNEP, 1992:228) 
in which conservation is defined as: “The management of human use of the biosphere so that it may yield the 
greatest sustainable benefit to current generations while maintaining its potential to meet the needs and aspirations of 
future generations: Thus conservation is positive, embracing preservation, maintenance, sustainable utilization, 
restoration, and enhancement of the natural environment”. I use the terms ‘preservation’ and ‘fortress 
conservation’ for conservation approaches that are based on the exclusion of people. 
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with militaristic characteristics, such as forced evictions from national parks and 
the shooting on sight of ivory smugglers. Proponents of this type of approach tend 
to use Neo-Malthusian arguments, e.g. related to carrying capacities. The 
ecototalitarian approach as defined by Dietz overlaps to a fair extent with De 
Haan’s preservationism. At the other extreme, ecopopulism is largely similar to De 
Haan’s neo-populist developmentalism (and Adger et al.’s populist approaches), as 
it emphasises the value and importance of local knowledge and institutions, with a 
tendency to idealise local communities and their capacity to innovate (the latter 
being a typical Boserupian idea). In social science ecopopulism became particularly 
well-known through the work of Dennis Chambers. Dietz (1996) distinguishes 
between strong ecopopulists who glorify the traditional knowledge and behaviour 
of small isolated communities and weak ecopopulists who see local knowledge as 
equally valuable to ‘scientific’ knowledge.  
 

 

Box 1.1. The environmental discourse classification framework by Dryzek (2005) 

Both Adger et al.. (2001) and De Haan (2000) focus on developing countries and base 
their discourse classifications on the type of solutions that are being proposed to deal 
with environmental problems. Dryzek (2005) also classifies environmental discourses, 
but applies a more western focus, and is primarily interested in the political principles 
that underlie proposed solutions to environmental problems. He developed a discourse 
classification framework based on the following two dimensions: (i) the extent to which 
the dominant discourse of industrialism (i.e. a commitment to growth of production of 
goods and services) is being challenged; and (ii) the extent to which the proposed 
solution calls for drastic changes in the current socio-political order. A discourse that 
rejects industrialism is labelled ‘radical’, while a discourse that accepts industrialism is 
labelled ‘reformist’. Discourses that do not call for far-reaching societal change are 
labelled ‘prosaic’, while those that call for societal change are labelled ‘imaginative’. 
Following these two dimensions, Dryzek (2005) distinguishes between four main 
groups of discourses, i.e., environment problem solving (reformist, prosaic), survivalism 
(radical, prosaic), sustainability (reformist, imaginative) and green radicalism (radical, 
imaginative). 
 

 

1.1.2  Biodiversity conservation  

The term biodiversity is usually defined as encompassing the variety of species, the 
genetic variety among individuals within species and the variety of ecosystems (e.g. 
WRI, IUCN, UNEP, 1992; Redford and Richter, 1999; Luckett, 2004). Biodiversity 
conservation is therefore used as an umbrella term and includes conservation 
efforts directed at species (e.g. tiger), taxa (e.g. birds), ecosystems (e.g. tropical 
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forest), and even landscapes. However, the way the term biodiversity conservation 
is used generally does not take into account the fact that biodiversity has different 
components and attributes, and that these are all differently affected by human 
activities (Agrawal and Redford, 2006). This leads Agrawal and Redford (2006) to 
compare the concept of biodiversity to poverty in that both are built up using 
different components. Biodiversity has, for example, genetic, species, and 
ecosystem components while poverty has, for example, dimensions related to 
income, health, literacy, longevity, vulnerability and disempowerment. This means 
that certain interventions directed at one component may have adverse effects on 
other components. In practice, biodiversity conservation institutions often tend to 
focus on a specific ecosystem (e.g. tropical forests) or certain species (e.g. the tiger).  

In line with the above-mentioned distinction between neo-populist 
developmentalism and ecopopulism on the one hand, and preservationism and the 
ecototalitarian approach on the other, a distinction can be made between 
community-based conservation and fortress conservation. The fortress 
conservation approach advocates active protection of areas from human use, while 
the community-based conservation approach promotes an active role for local 
communities in biodiversity conservation (Büscher and Whande, 2007). Following 
Büscher and Whande (2007) I use community-based conservation as an umbrella 
term covering various approaches with the aim being to reconcile local needs with 
conservation objectives through participation and co-management.  

In practice the distinction between the two archetypical conservation approaches is 
not always clear-cut. Furthermore, the two approaches may be complementary, for 
example when a community-based conservation project is implemented in the 
buffer zone of a national park that is strictly protected from human use. Still, the 
distinction is indicative for an ongoing debate amongst conservation scholars and 
practitioners (Christensen, 2004). 

The two conservation approaches resonate with the above-mentioned distinction 
between ecocentrism and anthropocentrism, i.e. a utilitarian view of nature seems 
to manifests itself in community-based conservation, while ecocentrism seems to 
manifests itself in fortress conservation (Van Helden, 2001; Hutton et al., 2005). 
According to Büscher and Dressler (2007), however, the difference between the 
two approaches is not related to being either pro-environment or pro-people. 
Instead, so they argue, the main difference is related to scale (local versus global) 
and value (needs of local people versus the needs of the global community). 
Ghimire and Pimbert (1997) also highlight the difference between local interests 
and priorities, and the non-local interests and priorities. On the one hand there are 
local communities – in itself a heterogeneous group, with major differences in 
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power and interest – which depend to a certain extent on local natural resources 
and usually have a weak power base and little say in decision making concerning 
the use and management of natural resources. On the other hand there is a group 
of outside actors that either favour preservation (e.g. conservation agencies and 
tourist industries) or large-scale exploitation (e.g. logging companies). While the 
objectives within this group can be fundamentally different, their preferred method 
tends to be similar, namely the exclusion of local populations from the use of 
natural resources (Ghimire and Pimbert, 1997).  

The two main conservation discourses are shaped by stereotypical views of ‘local 
people’. At the one end of the spectrum there is the archetype of the bad, 
backward, ignorant and destructive native, which has its origin in colonial times 
and is, according to some authors (e.g. Fisher et al., 2005; Colchester, 2004), still 
persistent in present day conservation practices. According to this view, local 
people are best resettled out of protected areas that were designated for 
biodiversity conservation. At the other extreme there is the view of local people as 
good, harmonious, wise and nature-conserving natives – the ‘noble savage’ (see 
Redford, 1991; Alvard, 1993). This is what Dietz (1996) calls strong ecopopulism, 
i.e., local people are seen as the ‘keepers of paradise’. A variation on this view is 
that of the ‘fallen angel’, according to which native peoples originally live in 
harmony with nature but are forced to degrade the environment when they 
become integrated into the market economy. The assumption that native peoples’ 
traditional cultures are environmentally-friendly implies that conservation policy 
would have to make sure that native traditional cultures are maintained (Van 
Helden, 2001). A good example is given by Oldfield (1988 cited in Neumann, 1997: 
566), who wrote, “Traditional lifestyles of indigenous people have often evolved in harmony with 
the local environmental conditions…. Retaining the traditional lifestyles of indigenous people in 
buffer zones, where this is possible and appropriate, will encourage the long-term conservation of 
tropical forest protected areas. Protecting the rights of local communities ensures that they remain 
as guardians of the land and prevents the incursion of immigrants with less understanding of the 
local environment”. A third stereotype is that of people as economically rational, 
whose behaviour can be most effectively influenced using market-based 
approaches. This view has increasingly been mainstreamed in conservation practice 
in the last decade. 

The emergence of the view of local people as economically rational actors can be 
seen in the light of the emergence of neo-liberal thinking in conservation practices. 
Büscher and Whande (2007) stress the importance of neo-liberalism as the 
dominant global ideological discourse in shaping conservation practices. Indeed, 
the market has become a prominent element in present-day environmental 
discourses (McCarthy and Prudham, 2004; McCauley, 2006; Büscher and Dressler, 



22

NTFP trade: A trade-off between conservation and development 

 8 

2007; Büscher, 2008). Many scholars and institutions have embraced the concept of 
‘making markets work for conservation and poor people’ (cf. Scherr et al., 2003). 
There are various types of markets that are highlighted as having the potential to 
contribute to conservation and development. First, there are the (often already 
existing) markets for tangible products (like timber and non-timber forest 
products). Second, there is the market for environmental services. The market for 
recreation and tourism is probably the oldest functioning market for environmental 
services. Currently much attention goes out to the potential of Payments for 
Environmental Services (PES), which means that local people are paid for the 
maintenance of the ecosystem that provides the environmental service. The most 
recent development in this field is the CO2 market and associated Payments for 
Avoided Deforestation. It is to be expected that developed countries are becoming 
increasingly willing to pay for CO2 emission mitigation efforts. Grieg-Gran et al. 
(2005) and Wunder (2007) provide useful accounts of the first experiences with 
PES. The idea that conservation can be achieved through such market-based 
approaches is appealing, as they present a win-win scenario. However, some 
scholars strongly reject the intrusion of market principles into conservation 
practice. McCauley (2006) argues, for example, that the idea that conservation can 
be achieved through PES is based on the assumption that the environment is 
benevolent to people, while most elements of the environment are not. 
Furthermore, McCauley argues that people will invent products to replace 
environmental services, after which conservation is no longer necessary. McCauly 
uses these arguments to call for the protection of nature because of its intrinsic 
value, thereby making it a moral issue. This discussion can, at least to a certain 
extent, be considered a conflict between anthropocentric versus ecocentric 
worldviews. 

Recognising the importance of the contemporary discussion on using the market in 
conservation approaches, and building on the distinction between top-down versus 
bottom-up approaches that was highlighted, amongst others, by Adger et al. (2001), 
De Haan (2000) and Dietz (1996), I propose a simple two dimensional 
classification of conservation approaches (Table 1.1). The first dimension 
distinguishes between bottom-up and top-down approaches, while the second 
dimension indicates whether the approach is based on market principles.  
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Table 1.1. Framework used to classify conservation approaches in developing countries  

  Bottom-up  Top-down 

Reject 
market 

- Assumption: local people live in 
harmony with the environment as long 
as they are not polluted by modern 
consumerism. 

- Solution: give local communities 
management responsibility and 
empower them to resist 
commercialisation. 

- Associated discourse: strong eco-
populism (Dietz, 1996) 

- Assumption: economic interests tend to 
be short-term and lead to 
environmental destruction. The value 
of the environment cannot be expressed 
in economic terms. 

- Solution: protect areas from human use 
by restricting all human activities. 

- Associated discourse: ecototalitarian 
(Dietz, 1996) 

Use 
market 

- Assumption: local people’s 
conservation behaviour is determined 
by economically rational decision 
making. 

- Solution: give local people 
management rights so they can reap 
full benefits from sustainable natural 
resource exploitation. 

- Associated discourse: neo populist 
developmentalism (De Haan, 2001) 

- Assumption: the environment will be 
conserved if externalities are accounted 
for and new markets developed. 

- Solution: promote sustainable natural 
resource exploitation by non-local 
actors and develop innovative market-
based mechanisms for conservation. 

- Associated discourse: exploitationism/ 
conservationism (De Haan, 2001) 

 

1.2  How conservation approaches evolved 

The organisation of conservation ideas and approaches in chronological order runs 
the risk of oversimplification because, in reality, they overlap in time. As Ellis and 
Biggs (2001) mention in relation to rural development paradigms, it takes years 
before new ideas become mainstream ideas and it may take decades before new 
ideas are implemented on the ground. Recognising these limitations, I now sketch 
how dominant western approaches towards biodiversity conservation in the tropics 
evolved over time. Local environmental concerns have always existed. Concern 
about timber supplies, for example, was already an issue in the Roman Empire and 
remained so over the centuries as wood has been vital in construction and 
industries requiring heat such as the production of salt and glass and the 
manufacturing of bronze and iron (Van Zon, 2002; Chew, 1996). Here, however, I 
start by looking at the 19th century as this century witnessed the start of an 
environmental movement concerned with biodiversity conservation. 
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1.2.1  Preservation of wilderness 

In Europe and North America during the first half of the 19th century, unmanaged 
lands were seen as examples of lands in a state of decline. The environment was 
seen as a garden to be managed by the gardener (Thompson, 1995 in Luckett, 
2004). In the second half of the 19th century this view started to change with the 
emergence of an environmental movement in northern America as a reaction to 
negative ecological consequences of development. The main interest of this 
movement was to protect ‘pristine wilderness areas’ from human influence. 
Yosemite Park in California – established in 1864 after a bloody war with the 
Miwok Indians and followed by the forced eviction of the remnant Miwok 
settlements – was established by the U.S. Congress and as such became the first 
national-level model of a protected area. Yellow Stone, established in 1872, was the 
first protected area to be called ‘national park’ (Runte, 1997).4 Similar to Yosemite, 
Yellow Stone was meant to preserve wilderness, and wilderness was supposed to 
be uninhabited. The park therefore had no place for its original inhabitants, mostly 
Crow and Shoshone Native Americans (Ghimire and Pimbert, 1997; Colchester, 
2004). Other national parks, based on the same principles as Yellow Stone, were 
created in the 1880s and 1890s in Canada, South Australia and New Zealand 
(Adams, 2004).  

In the late 19th and early 20th centuries, western colonial powers started to develop 
a conservation interest in their colonies. The conservation movement in Africa was 
influenced by colonial elites that had adopted trophy-hunting as a favourite sport. 
They feared that ‘destructive poaching’ by local people would result in a loss of 
wildlife and called for hunting control and conservation areas (Adams, 1990). In 
Southeast Asia too, Europeans with an interest in tropical animal and plant species 
(hunters and scientists in particular) started voicing concerns about the 
disappearance of plant and animal species. In Southeast Asia, interest in 
conservation was not only based on an interest in species, but also stemmed from 
the idea that deforestation was having a negative effect on water systems 
(Boomgaard, 2007).  

El Chico in Mexico, which was established in 1882, was the first national park in 
Latin America (McNeely, 2005). The Virunga National Park in the Congo was the 
first state administered national park in Africa, established by King Albert of 
Belgium in 1925 (Pearce, 1997). In the same year the first national park in Asia, 

                                            
4 The idea of protecting areas from use by local people was not entirely new. In medieval Europe, for 
example, it was common for kings and royalty to have private hunting grounds which were not 
accessible to local communities. In fact, the word ‘park’ stems from the word ‘parc’ in old French and 
middle English which designated an enclosed area meant for hunting by royalty (Runte, 1997). 
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Angkor Wat, was established in Cambodia (McNeely, 2005). These first national 
parks were all based on a preservationist approach and this has remained the 
dominant approach in conservation practice in the tropics throughout the 20th 
century (Adams, 2004). Some of the early preservationists would consider native 
inhabitants of protected areas as part of the fauna. An example is given by Sayers 
(1933 quoted in Neumann, 1997: 568), who wrote, “[T]he pig-tailed [Maasai] ‘moran’ 
poised on one leg with a spear for a prop, standing sentinel over his father’s cattle, is a picturesque 
sight, and it is fitting that this human anachronism should make his home in [Serengeti National 
Park] the same country as the rhinoceros and other survivors of a bygone age”. This view 
implied that ‘natives’ could stay within protected areas under the condition they 
would remain ‘primitive’. Use of new technologies and economic progress was 
therefore not allowed within the park boundaries – a form of ‘enforced 
primitivism’ (Goodland, 1982). Hence, native people within the park were viewed 
as natural conservationists, while those outside were seen as backward and 
subjected to modernisation policies. For many other preservationists, however, 
strict segregation of people and parks was the norm. People living in protected 
areas would be forced to resettle and local claims to land were seldom recognised. 
After independence, preservationism remained the dominant conservation 
approach in the former colonies. According to many authors the preservationist 
approach has had adverse effects on local populations in the tropics (Pearce, 1997; 
Ghimere and Pimbert, 1997; Fisher et al., 2005). 

1.2.2  Towards the inclusion of people  

In the second half of the 20th century, more and more conflicts between local 
people and park authorities emerged in Africa, Asia and Latin America. Being 
confronted with local communities that fought back and NGOs that focused on 
human rights and justice, conservation agencies gradually started to rethink the 
fortress approach. They realised that control alone was not sufficient and started 
looking for ways to integrate human development into conservation (Ghimere and 
Pimbert, 1997). At the 1968 Biosphere Conference in Paris, organised by the 
United Nations Educational, Scientific and Cultural Organisation (UNESCO), it 
was stated that conservation and use by local people should be reconciled. This was 
a first shift away from the preservation paradigm (Adams, 1990). In 1971, the Man 
and Biosphere programme was introduced and this marked the start of the creation 
of biosphere reserves. The idea underlying the biosphere reserves was that local 
people will be willing to cooperate in conservation efforts provided there are 
certain benefits for them. Biosphere reserves were designed using a zonation 
system. The core area was meant for strict conservation with no or minimal human 
disturbance. The surrounding area was called a ‘buffer zone’. In this area more 



26

NTFP trade: A trade-off between conservation and development 

 12 

human activities were allowed, but only those that were compatible with the 
conservation objectives. The outer zone was called the ‘transition area’ in which 
more emphasis was put on development (Hadley, 1994; UNESCO, 2002). It was 
within these buffer and transition zones that conservation agencies were forced to 
think about how to combine community interests with conservation interests. In 
practice these ideas were difficult to implement. Moreover, existing national parks 
sometimes became the core areas of biosphere reserves and in such cases the 
establishment of a buffer zone actually led to additional restriction of local use. In 
this way it can be argued that parks actually encroached upon local people’s 
territories (Neumann, 1997). 

In the 1980s the perception of local people as ignorant destructors against whom 
nature should be protected largely disappeared. Local people were now generally 
portrayed as victims who have no option but to exploit natural resources due to 
poverty. Conservation thinking changed in that it was no longer found acceptable 
that conservation would take place at the expense of poor people (Fisher et al., 
2005). While, up until the 1970s, the state had been seen as the main actor for 
nature conservation, in the 1980s more emphasis was placed on community 
participation. As such, conservationists followed the paradigm shift that had 
emerged in development thinking in the 1970s from top down to bottom up, from 
blue print to flexibility and from standardisation to local diversity. Individuals and 
communities were thought to be able to take care of their own problems and 
solutions and ‘participation’ became the new buzz word (Cohen and Uphoff, 
1980). The top down and preservationist approach to conservation was replaced by 
an approach that attempted to include local people in the management of natural 
resources. This became known under many labels, such as joint management, co 
management, participatory management and community based conservation. All 
these terms represented the new paradigm that local communities, provided the 
proper incentives are in place, are the key actors for ensuring the conservation of 
natural resources. If biodiversity becomes more valuable to ‘locals’, the argument 
was that they will do more to conserve it (Barrett et al., 2001a). The 1980s also 
witnessed renewed attention to indigenous peoples as partners in conservation. 
This proved to be a strong and appealing image, not least to obtain media attention 
(Conklin and Graham, 1995). Critics, however, labelled the view of indigenous 
people as having intrinsically environmentally-friendly attitudes and societies as 
naïve and romantic (Redford, 1991; Alvard, 1993). 
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Box 1.2. Landmarks in international conservation and development 

The United Nations Conference of the Human Environment (UNHCE), held in 
Stockholm in 1972, was the first environmental mega conference. In Stockholm the 
idea was put forward that development is a prerequisite for environmental protection. 
The conference led many countries to establish a Ministry for the Environment and it 
also led to the establishment of the United Nations Environment Programme (UNEP) 
(Adams, 1990). In the same year the ‘Club of Rome’ published ‘Limits to Growth’ 
which stated that if economic development continued in the same way as in 1960s, the 
ecological limits would be exceeded in only a few decades (Meadows et al., 1972). 
Building on the limits to growth principle, the International Union for Conservation of 
Nature and Natural Resources (IUCN) published the World Conservation Strategy 
(WCS) in collaboration with the United Nations Environment Programme (UNEP) 
and the World Wildlife Fund (WWF). The WCS called for a new type of development 
based on the principles of conservation (IUCN, 1980). Seven years later, the World 
Commission on Environment and Development (WCED) published ‘Our Common 
Future’ (also known as the ‘Brundtland report’), which argued that economic growth is 
the most important condition for conservation. The report stressed the need for 
‘sustainable development’, which it defined as, “meeting the needs of present generations 
without compromising the ability of future generations to meet theirs” (WCED, 1987: 43). In 1992 
the United Nations organised the second environmental mega conference in Rio de 
Janeiro, titled the United Nations Conference on Environment and Development 
(UNCED) or the ‘Earth Summit’. The Rio Conference had a broader agenda than 
Stockholm, and sustainable development became its main focus. The World Summit on 
Sustainable Development (WSSD) was held in Johannesburg in 2002 to discuss the 
progress since Rio and to set a future agenda, with considerable attention for social 
issues (Seyfang, 2003). 
 

 

1.2.3  Implications of New Ecology for conservation thinking 

The preservationist approach had found its rationale in western ecology of the early 
20th century, according to which plant communities develop through phases and 
eventually reach a climax state of equilibrium. Ecosystems would only reach such a 
climax state without human interference. Ecologists considered the environment to 
be inherently stable, and assumed that environmental changes are linear and 
predictable. More diverse ecosystems were seen as more advanced, and more 
stable. The ‘primary’ tropical rainforest was seen as the ideal and stable state of 
nature. These ecological notions called for a preservationist approach to 
biodiversity conservation, i.e., establishing areas that are protected from human use 
(Van Helden, 2001).  
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Equilibrium thinking remained dominant in ecology until the 1970s. From then on, 
more and more publications emerged that emphasised the non-equilibrium 
dynamics, spatial and temporal variations, complexities and uncertainties in 
ecology. These new insights are grouped under the umbrella of ‘New Ecology’ 
(Scoones, 1999). Three of the main findings that form the basis of New Ecology 
(derived from Ghimere and Pimbert, 1997 and Scoones, 1999) are: 

1. Ecosystems never achieve a balanced climax state, but are instead in a constant 
state of disequilibrium. 

2. Protection of landscapes against humans could have unwanted effects, as 
anthropogenic disturbance of ecosystems can be essential for conservation of 
the landscape that was meant to be protected. Human activity may actually 
increase diversity, and prohibiting human activities (e.g. grazing or use of fire) 
can lead to decreasing diversity (see, e.g. Nangendo, 2005). 

3. Virtually all eco-systems on earth are modified by human behaviour. People 
have always influenced landscapes. The concept of wilderness5, as ‘untouched 
by people’ is therefore often false.  

 

New Ecology had consequences for conservation thinking, as the benchmark state 
– the balanced climax state – suddenly appeared to be a rather normative choice. 
The recognition of complexity, uncertainty and the instability of systems did not 
remain limited to ecologists. Social scientists realised that uncertainty and 
complexities are not only key elements of ecological systems, but also of social, 
political and economic systems (e.g. Fairhead and Leach, 1995; Mehta et al., 2001). 
As Scoones (1999) put it, New Ecology thinking was gradually adopted in social 
sciences and this induced a shift from a managerial approach of natural resource 
management to a more adaptive approach to management, emphasising scientific 
uncertainty, dynamic processes and iterative learning. Despite these insights, 
Colchester (2004) argues that the main conservation practices have remained in the 
line of equilibrium assumptions, i.e., viewing local people as the main threat for 
biodiversity conservation, ignoring the ways in which people contribute to 
landscapes, and favouring strict segregation of protected areas and people. 

                                            
5 According to Ghimire and Pimbert (1997) the concept of ‘wilderness’ is an artefact created by urban 
westerners who long for an experience of ‘closeness to nature’, and they qualify the ‘demand for 
conservation’ as an integral part of the consumer society of the better-off (Ghimire and Pimbert, 
1997:8). 
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1.2.4  Integrated Conservation and Development Projects (ICDPs)  

Garnett et al. (2007) note that the term ‘integrated conservation and development 
project’ (ICDP) was already being used in a project jointly undertaken by the Food 
and Agriculture Organization (FAO) and the Government of Zambia in the mid 
1960s, called the Luangwa Valley Integrated Conservation and Development 
Project. In 1985 the World Wildlife Fund (WWF, founded in 1961) used the term 
ICDP within the framework of its ‘Wildlands and Human Needs Program’ 
(Hughes and Flintan, 2001) and the ICDP concept became popular in the decade 
that followed. Particularly after the Earth Summit in Rio de Janeiro in 1992 (see 
Box 1.2), development organisations increasingly integrated environmental 
conservation objectives into their projects, while local development objectives grew 
in importance in projects implemented by conservation agencies (Roe and Elliot, 
2004). ICDPs epitomise the dominant conservation approach of the 1990s, as they 
aim for win-win solutions (see Box 1.3), reconciling global-scale environmental 
objectives with local-scale development needs. ICDPs include a range of projects, 
mostly aiming to link development projects to protected areas. While some ICDPs 
focus on the development of alternative sources of livelihood in order to limit the 
use of natural resources from protected areas, others try to capitalise on the 
protection of natural resources, for example through eco-tourism (Fisher et al., 
2005). The commercialisation of non-timber forest products (NTFPs) became a 
popular strategy in ICDPs, and I focus on this at the end of this chapter.  

In 1992 a study examining the early experiences of 23 of ICDPs in Africa, Asia and 
Latin America found that the linkages between development and conservation 
were often unclear and that local people were treated as passive beneficiaries rather 
than active collaborators (Wells and Brandon, 1992). More criticism followed. It 
increasingly became clear that ICDPs had ambiguous outcomes and were seldom 
successful in achieving both objectives (e.g. Barrett and Arcese, 1995; Oates, 1999; 
Wells et al., 1999; McShane and Wells, 2004). Critics also argued that ICDPs – 
often implemented in buffer zones of protected areas – did not represent a break 
with preservationist approaches but merely complemented preservationist 
approaches (Van Helden, 2001; Hutton et al., 2005) Neumann (1997) even 
compares ICDPs to ‘enforced primitivism' of the early days of colonial 
conservation practice, i.e., people are allowed to stay in a buffer zone of a protected 
area as long as they comply with certain rules (e.g. the use of certain products for 
commercial purposes may be prohibited) and live ‘in harmony with nature’. Indeed, 
though the ICDP concept at first sight seems to be based on the view of local 
people as economically rational, it is strongly rooted in the notion of local people 
as living in harmony with nature – the ‘primitive other’. Moreover, Neumann 
(1997) criticises ICDPs for being based on naïve assumptions of ‘local people’ as 
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homogeneous entities, without taking account of gender, class and ethnic 
differentiation. Wells et al. (2004) also emphasise that ICDPs failed because they 
were based on simplistic notions of ‘communities’ and ‘participation’.  
 

 

Box 1.3. A win-lose classification of human-forest interactions 

From ‘Our Common Future’ (WCED, 1987) onwards, the idea that conservation 
should go hand in hand with development has been widely adopted by conservation 
and development practitioners. In line with this general idea, conservation and 
development agencies have spent millions of dollars on developing and implementing 
interventions in order to reconcile forest conservation and local development 
objectives. The results have been mixed. The figure below presents a classification 
model of the ways in which forest cover changes and changes in human well-being can 
relate to each other.  

 

 

 

 

Figure adapted from Sunderlin et al. (2005: 1395) 

Note: The authors acknowledge that the model does not account for differences in outcomes 
between different actors (e.g. communities, households, household members) and dynamics 
over time (i.e. long-term outcomes may not be the same as short-term outcomes). 
 

 

The failure of ICDPs can also be related to naïve assumptions about interests and 
priorities. Sayer and Campbell (2004: 14) write, “Projects that seek to achieve both 
conservation and development are common. However, the conservation component usually addresses 
the conservation of species or landscapes of global value not the conservation of resources or options 
of immediate relevance to local people.” And, “…there has been a notable failure for donors to 
accept the reality that conserving the global environment is simply not a very high priority for poor 
people living in rural areas in developing countries”.  

Whereas the main criticism of, for example, Wells and Brandon (1992) and 
Neumann (1997) focused on the implementation of ICDPs, other authors have 
criticised the fundament of the ICDP concept, i.e., the assumption that 
conservation and rural development can and should be integrated (see, e.g. Oates, 
1999). Naughton-Treves et al. (2005) hinted at a disciplinary divide when they 
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noted that political ecologists tend to argue that ICDPs failed because of the lack 
of true participation, while conservation biologists tend to argue that ICDPs failed 
because the objectives of conservation and development are not compatible.  

1.2.5  Poverty reduction becoming the main international focus  

In the late 1990s environmental conservation disappeared from the mainstream 
international development agenda and the emphasis shifted from ‘sustainable 
development’ to ‘poverty alleviation’. Poverty alleviation was the main focus of the 
Millennium Summit held in New York in September 2000, which was attended by 
150 world leaders. The members of the United Nations adopted eight Millennium 
Development Goals (MDGs) – agreements to ensure a reduction in extreme 
poverty by 2015. Only the seventh MDG refers to the environment. As can be 
seen in Table 1.2, two out of eight indicators relate to conservation goals (25 and 
26), and one to biodiversity conservation (26).  

Table 1.2. MDG 7 - Ensure environmental sustainability 

Target Indicator 

Target 9: Integrate the principles of 
sustainable development into country 
policies and programmes and reverse the 
loss of environmental resources. 

25. Proportion of land area covered by forest. 
26. Ratio of area protected to maintain biological 
diversity to surface area. 
27. Energy use (kg oil equivalent) per $1 GDP (PPP). 
28. Carbon dioxide emissions per capita and 
consumption of ozone-depleting CFCs (ODP tons). 
29. Proportion of population using solid fuels. 

Target 10: Halve, by 2015, the proportion of 
people without sustainable access to safe 
drinking water and basic sanitation. 

30. Proportion of population with sustainable access 
to an improved water source, urban and rural. 
31. Proportion of population with access to improved 
sanitation, urban and rural. 

Target 11: To achieve, by 2020, a 
significant improvement in the lives of at 
least 100 million slum dwellers. 

32. Proportion of households with access to secure 
tenure. 

Source: http://www.unmillenniumproject.org/goals/gti.htm 
 

In the MDGs the environmental component is isolated from the other Goals. As 
such, the MDGs represent a shift away from sustainable development paradigm of 
the 1990s, which promoted integration of economy, society and the environment 
(Roe, 2004; Sanderson, 2005). Roe and Elliot (2004) argue that conservation lost 
prominence on the international development agenda for two main reasons. First, 
it became clear that projects which aimed to integrate conservation and 
development had not been very successful (see previous section on ICDPs). 
Second, the nature of aid had changed, with more attention being paid to priorities 
as identified by developing countries themselves. The Poverty Reduction Strategies 
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(PRSs) – long term plans of national governments to fight poverty – became 
important tools in this new form of aid. Development agencies moved from 
funding projects to budget support, i.e., channelling international donor funds 
through the national budget of the receiving country’s government. As a 
consequence of these developments, less attention was paid to, and less money 
made available for, environmental protection as it was seldom identified as a 
priority for poverty alleviation. Bojö and Reddy (2003) studied 28 Poverty 
Reduction Strategy Papers (PRSPs) and found that aspects of long term 
environmental sustainability were hardly present, except in the case of water and 
sanitation.  

1.2.6  A polarising debate 

In recent years the debate on biodiversity conservation seems to have polarised 
(Christensen, 2004; Sunderland et al., 2008). On the one hand there are those who 
maintain that win-win situations are possible and stress the need for a new 
generation of approaches aimed to integrate conservation and development (e.g. 
IUCN, 2002; Roe and Elliot, 2006). On the other hand there are those who 
advocate a new generation of preservation approaches (e.g. Terborgh, 2001). 

Those who advocate new approaches to integrating conservation and development 
argue that previous attempts to integrate conservation and development failed 
because of weak implementation and weak institutions (e.g. Wells et al., 2004; 
Berkes, 2003). They therefore call for more far-reaching efforts to reconcile 
biodiversity conservation and development. In order to become more successful, 
projects that aim to integrate conservation and development objectives would need 
to ensure that objectives are stated explicitly and measurable targets identified 
(Wells et al., 2004) and that management power and responsibility are shared by all 
stakeholders and interests (Berkes, 2003). At the 2003 World Parks Congress in 
South Africa, the IUCN called for the inclusion of human-modified landscapes 
into conservation efforts. This followed the increased scientific attention paid to 
landscape perspectives on biodiversity conservation that had gained ground in the 
1990s. The landscape perspective essentially widened the attention of 
conservationists to biodiversity outside of national parks (Redford et al., 2003).  

As mentioned above, the early 21st century also witnessed an upsurge in 
preservation proponents (Büscher and Whande, 2007). Hutton et al. (2005: 342) call 
this revival the ‘back to the barriers movement’. Büscher and Dressler (2007: 587) 
call it ‘neoprotectionism’. Thus, while some conservation agencies (notably IUCN) 
gradually embraced community based conservation, fortress conservation re-
emerged among conservation biologists, with influential publications such as the 
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book by Oates (1999). An increasingly commonplace argument is that poverty 
reduction and environmental sustainability are not inherently complementary (Barrett 
et al., 2005). Based on this argument, an increasing number of scholars stress that 
the focus of conservation agencies should return to strict and exclusive protection 
of parks. For example, Locke and Dearden (2005) argue that conservation agencies 
should not confuse objectives of sustainable development with conservation 
objectives. As such they disaggregate conservation from sustainable development. 
Similarly to the dominant approaches in the 1960 and 1970s, today’s 
preservationists tend to argue that nature needs protection due to its intrinsic 
values (see, e.g. McCauley, 2006). However, the new preservationists differ from 
the preservationists that dominated conservation practices up until the 1970s in 
that they acknowledge that local communities should be compensated for not using 
protected areas, for example through Direct Payments (Ferraro and Kiss, 2002). 
According to the new preservationist view, local communities need compensation, 
but they should not be included in decision-making related to the management of 
the protected area. The interest in direct payments is related to the growing interest 
in financial mechanisms for the protection of environmental services. Following 
the direct payments principle, conservationists identify an area they want to 
conserve and then pay those who control the area for protection (Hutton et al., 
2005). Other ‘new preservationists’ argue that there is a need to move away from 
viewing conservation in the market place, stressing that the market is unpredictable 
and therefore unreliable (Chan et al., 2007; McCauley, 2006).  

1.3  Forests and poverty 

Tropical forests harbour the bulk of the world’s terrestrial biodiversity (Wilson, 
1988) and are disappearing at an alarming rate (FAO, 2006). Not surprisingly they 
are a key focus for conservation agencies. In line with the history of conservation 
approaches outlined above, preservationist approaches to forest conservation have 
been criticised for denying local people access to forests, while community-based 
projects have been criticised for their lack of success in achieving conservation and 
development goals. In the following section I address the relationship between 
tropical forests and poverty alleviation in more detail, starting with the definitions. 
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1.3.1  Introduction and definitions 

FAO (2001: 363) defines forest as follows, “Forest includes natural forests and forest 
plantations. It is used to refer to land with a tree canopy cover of more than 10 percent and area of 
more than 0.5 ha. Forests are determined both by the presence of trees[6] and the absence of other 
predominant land uses. The trees should be able to reach a minimum height of 5 m. Young stands 
that have not yet but are expected to reach a crown density of 10 percent and tree height of 5 m are 
included under forest, as are temporarily unstocked areas. The term includes forests used for 
purposes of production, protection, multiple-use or conservation (i.e., forest in national parks, 
nature reserves and other protected areas), as well as forest stands on agricultural lands (e.g. 
windbreaks and shelterbelts of trees with a width of more than 20 m), and rubberwood 
plantations and cork oak stands. The term specifically excludes stands of trees established 
primarily for agricultural production, for example fruit tree plantations. It also excludes trees 
planted in agroforestry systems.” 

This definition is arbitrary.7 It is, for example, unclear why FAO decided to leave 
out agroforests from the definition, while including plantations. It is similarly 
unclear why rubber trees planted for rubber are out, and rubber trees planted for 
timber are in. Indeed, forest is an ambiguous term.8 When talking about forested 
landscapes one needs to keep in mind that there are a range of natural and 
anthropogenic ecological systems that provide environmental functions that are 
associated with ‘forest’, such as the provision of timber, soil and water 
conservation, carbon sequestration, and habitat for forest species. Van Noordwijk 
et al. (2003) propose a terminology to classify forested landscapes based on an 
examination of (i) the fraction of tree cover; (ii) the number of planted tree species; 
and (iii) planted trees as fraction of total tree basal area (Table 1.3). Unfortunately, 
however, most major analyses of forest cover and forest loss are based on the 
distinction between forest and non-forest, not allowing for an analysis of the 
various types of forested landscapes.  

 

                                            
6 According to FAO (2004:32), a tree is: “A woody perennial with a single main stem, or in the case of coppice 
with several stems, having a more or less definite crown.” FAO (2004:32) adds as an explanatory note that the 
definition of tree…“includes bamboos, palms, and other woody plants meeting the above criteria.” 
7 For criticism by the World Rainforest Movement on the FAO forest definition, see 
http://www.wrm.org.uy/bulletin/45/viewpoint.html 
8 The term ‘forest’ does not only relate to the presence of trees, but has many more connotations, 
particularly related to the status of the land (Michon et al., 2007). 
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Table 1.3. Terminology for landscapes  

Indicator Value Label 

>0.9 Closed forest 
0.75-0.9 Open forest 
0.5 - 0.75 Woodland 
0.25 - 0.50 Savannah 
0.05 - 0.25 Landscape with trees 

Fraction of tree cover  
(maximum during the year) 

0 - 0.05 Open landscape 
0 Natural forest 
1 Monoculture 
2-5 Mixed 

Number of planted  
tree species 

>5 Polyculture 
0-0.05 Natural forest 
0.05-0.25 Enrichment planting 
0.25 – 0.75 Agroforest 

Planted trees as fraction of  
total tree basal area 

0.75 – 1 Plantation forest (or woodlot) 
Source: Adapted from Van Noordwijk et al., 2003 

 

Like ‘forest’, the term ‘poverty’ does not have one clear definition. It is sometimes 
defined in a narrow way to facilitate measurement, such as the widely adopted 
poverty line of US$ 1 per day. Broader definitions of poverty include other aspects 
of well-being such as the level of access to various types of assets and focus on 
education, health, powerlessness and vulnerability (e.g. World Bank, 2001a). 
Poverty alleviation is a main goal of the international community, aiming to halve, 
between 1990 and 2015, the proportion of people whose income is less than US$ 1 
a day (http://www.un.org/millenniumgoals/poverty.shtml). Sunderlin et al. (2005) 
point out the important conceptual distinction between the following two types of 
poverty alleviation: (i) poverty mitigation, i.e., preventing people from falling 
deeper into poverty; and (ii) poverty elimination, i.e., permanently lifting people out 
of poverty. 

Although there are forested areas in developing countries where the poverty rate is 
relatively low (see, e.g. Dewi et al., 2005), from a geographical perspective, rural 
poor people and forests often occupy the same space (Sunderlin et al., 2005). The 
poverty rate (proportion of people that are poor) in forest areas tends to be 
relatively high. However, because of low population densities, the poverty density 
(number of poor people per km2) is usually relatively low (Chomitz, 2007). Both 
the fact that forests are often located in remote areas and the fact that people in 
remote areas tend to be poor, are related to the lack of infrastructure and access to 
markets. In addition, remote forest areas are often de facto open accessible spaces 
and tend to be places of refuge for poor people who cannot make a living 
elsewhere (Sunderlin and Huynh, 2005).  
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1.3.2  Deforestation 

The Forest Resources Assessment (FRA) of FAO (2006) is widely used for a global 
comparison of forest resources and deforestation rates. Figure 1.1 shows the ten 
countries with the largest forest areas in 2005. These ten most forest-rich countries 
account for two-thirds of total forest area in the world. 

Figure 1.1. Ten countries with largest forest area 2005 (million ha) 

Source: Adapted from FAO, 2006. 
 

FAO (2006) estimates that between 2000 and 2005 there was a global net forest 
loss of 7.3 million ha per year. The figure for the net loss is lower than the area that 
is actually deforested, because there are also areas where the area with forest is 
growing, namely in Europe and China. Over a third of the global forest area 
consists of primary forest (defined as forests of native species with no clearly 
visible indications of human activity and where ecological processes are not 
significantly disturbed), but according to FAO (2006) the forest in this category is 
disappearing rapidly. 

Between 2000 and 2005 Brazil had the largest forest loss per year, with Indonesia 
as runner up (Table 1.4). Table 1.5 shows annual deforestation areas per region. 
For Asia, the two extremes (China and Indonesia) are mentioned separately. China 
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reported a remarkable increase of 4.1 million ha/yr between 2000 and 2005. This 
explains that, for Asia as a whole, the FRA reports a net gain of 1 million ha per 
year between 2000 and 2005. Regarding annual forest loss as a proportion to the 
remaining forest area in a particular region (the ‘annual percentage rates’ of 
deforestation), Central America and Southeast Asia have the highest deforestation 
rates. Indonesia stands out negatively, with a net annual loss of 2% in the period 
2000 and 2005 (FAO, 2006). 

Table 1.4. Ten countries with largest annual net loss between 2000 and 2005 

Country Annual loss  (1000 ha/yr) 

Brazil 3,103 
Indonesia 1,871 
Sudan 589 
Myanmar 466 
Zambia 445 
Tanzania 412 
Nigeria 410 
DRC 319 
Zimbabwe 313 
Venezuela 288 
Source: Adapted from FAO, 2006. 

 

Table 1.5. Differences in deforestation rates per region  

Region  1990-2000 
(1,000 ha/yr) 

2000-2005  
(1,000 ha/yr) 

Africa  -4,375 -4,040 
Asia  -792 1,003 
 Indonesia -1,872 -1,871 
 China 1,986 4,058 
Europe  877 661 
North and Central 
America  -328 -333 

Oceania  -448 -356 
South America  -3,802 -4,251 
World  -8,868 -7,317 
Source: Adapted from FAO, 2006. 
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1.3.3  Four assertions on the relationship between poverty and tropical 

forests 

Regarding the relationship between forests and poverty, different authors 
emphasise different linkages depending on their agenda, background and audience. 
Some assertions are: (i) forest degradation leads to poverty, hence forest 
conservation leads to poverty alleviation; (ii) forest conservation leads to poverty; 
(iii) poverty alleviation leads to forest conservation; (iv) poverty alleviation will first 
lead to forest degradation and then to forest conservation.  

Some authors stress that forest degradation leads to livelihood deprivation, hence 
forest conservation leads to poverty alleviation (e.g. Roe and Elliot, 2004; 
Hazlewood et al., 2004). Examples used to backup this argument are: (i) 
deforestation leads to erosion of agricultural lands, mud slides and floods; (ii) 
deforestation means that local people lose an important source of nutrients and 
proteins and a source of cash income; (iii) forest destruction implies that children 
and women in particular have to spend more time and energy collecting fuel wood 
and water; and (iv) deforestation means the loss of the source of medicines used by 
local people who do not have access to modern medicine. Conflicts of interest may 
arise when outsiders (e.g. logging companies, mining firms, or ranchers) become 
interested in the forest resources that are being used by local people. In such a case, 
the argument is that protecting the forest against outsiders prevents the poor from 
loosing access to their ‘traditional’ sources of livelihood – outsiders and 
commercial interests are the villains, while local people are the victims and the 
(potential) heroes.  

Other authors (e.g. Wunder, 2001; Levang et al., 2005) provokingly question 
whether forests are good for people. There is little doubt that forest products are 
important for poor people, particularly in times of crisis, and that appropriation of 
forest resources by outsiders will have negative effects on the livelihoods of local 
people who depend on those resources for survival. It is, however, less clear 
whether or not tropical forest conservation can help lifting people out of poverty 
(Wunder, 2001). Poor people may depend on forest products because they are 
poor and have no opportunity to engage in activities that would reduce their 
poverty. Poor people may not choose to rely on forest products for their survival if 
they have the choice. From this perspective, forest product dependency may 
function as a poverty trap, from which people will escape when they get a chance 
(Levang et al., 2005). 

The argument that poverty alleviation is needed in order to achieve forest 
conservation has been common since the 1980s. It is based on the view of poor 
farmers having no other options than to open up forest lands for agriculture, 
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focusing on basic needs for survival and lacking the means to invest in prevention 
of degradation. Moreover, the poor often lack rights to resources which may 
trigger over-harvesting (Millennium project, 2004). When this aspect is highlighted, 
poor farmers are portrayed as both villains and victims, with an emphasis on the 
latter. Some of the ways in which poverty alleviation could help to reduce pressure 
on forests are: (i) decreased dependence on forest species for subsistence; (ii) 
improved education leads to greater awareness regarding the risks of environmental 
degradation; (iii) improved rights to natural resources reduces the risk of 
overexploitation; (iv) better access to modern energy decreases dependence on fuel 
wood; and (v) increased importance of non-farm employment leads to the point 
where non-farm activities are more attractive than agricultural expansion 
(Millennium Project, 2004; Sunderlin et al., 2005).  

The previous argument assumes that increased incomes will result in better 
conservation outcomes. Income increases can, however, also be invested in 
agricultural expansion (Angelsen and Kaimowitz, 2001; Demmer and Overman, 
2001). Indeed, studies at regional and national levels in tropical countries often 
show that poverty reduction is associated with forest conversion rather than 
conservation (Wunder, 2001). Roads and market integration, for example, may 
have a positive impact on incomes but tend to have negative impact on forest 
cover (Kaimowitz and Angelsen, 1998). The relation between income and forest 
cover is, however, not clear-cut. Historical evidence from Europe and Northern 
America, and recent data on increasing forest cover in China and some other Asian 
countries – known as Forest Transitions9 – suggests a positive relation between 
income and forest cover (Mather, 2007). The theory of the ‘Environmental 
Kuznets curve’ predicts that countries go through a process that starts with the 
exploitation of natural resources during initial stages of development, which is then 
followed by a phase of conservation when the country has reached a certain level 
of development. The relationship between income and forest cover would 
therefore look like an inverted U-curve (Bhattarai and Hammig, 2004). There is a 
lot of discussion going on with regard to ‘forest transitions’ and the Environmental 
Kuznets Curve (EKC). For example, Sunderlin et al. (2005) state that, even if the 
EKC would apply to developing countries, most forest will be lost before current 
developing countries reach the turning point. Also, it can be argued that the more 
countries develop, the more they will import forest products from other countries. 
Furthermore, though a country may show increased forest cover, it does not mean 

                                            
9 Rudel et al. (2005) identify two types of forest transitions. First there is the economic development 
path, where the forest transition is induced by economic development. Second there is the forest 
scarcity path, where the forest transition is induced by increased scarcity of forest products. 
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that biodiversity is conserved, e.g. when natural forest has been replaced with 
monoculture plantations.  

As shown above, the linkages between poverty, wealth, environmental degradation 
and conservation are complex and there are no clear one-way causal links. Each of 
these relationships may be true in some cases and false in others. Fisher et al. (2005: 
11) write, “… in the absence of widely applicable causal patterns, addressing poverty and 
conservation linkages will inevitably be more of an art — requiring creativity and flexibility — 
than an exact science.” Some assertions have been more popular than others. The idea 
that forest conservation and poverty alleviation are inseparable objectives has been 
attractive, but the same cannot be said of the idea that poverty alleviation leads to 
forest destruction.  

1.3.4  Forest governance and property rights 

Forest governance is about how, and to what ends, forests are managed, how 
decisions on forest use are taken, who are involved in these decisions and what is 
done to enforce forest laws and policies on the ground (Ros-Tonen, 2006). Forest 
governance relates not only to the regulatory frameworks set by national 
governments but also to all arrangements and decisions regarding forest use in 
which communities, NGOs, companies and governments at all levels participate. 
Forms of forest governance are increasingly hybrid, multilevel and cross-sectoral 
(Ros-Tonen et al., 2008; Lemos and Agrawal, 2006). In forest governance, the role 
of non-state actors has been on the increase and this has reduced the dominance of 
central governments. Nonetheless, regulations by central governments remain key 
to understanding (and influencing) the way forest resources are used. Kanninen et 
al. (2007) highlight the following three elements of forest governance by central 
states that negatively affect the way forests are managed: (i) a lack of secure 
property rights resulting in unsustainable exploitation; (ii) non-transparent decision 
making regarding the allocation of state forest resources and associated rent-
seeking behaviour by (economic and political) elites; and (iii) inappropriate forest 
laws and weak law enforcement capacity. Particularly the first element – property 
rights – has received ample attention in recent decades, from scholars as well as 
practitioners and policymakers. Today, tenure regulation continues to be one of the 
most important points on the conservation and development agenda. Many of the 
discussions on the relationship between forest conservation and poverty alleviation 
identify clear and secure property rights as a main condition to achieving 
sustainable forest management (Lynch and Talbott, 1995; Peluso, 1996; Colfer and 
Byron, 2001; Pandit and Thapa, 2003; Ribot and Peluso, 2003; White and Martin, 
2002).  
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As part of the attention for the role of local people in conservation in the 1980s 
and 1990s, the idea that granting, recognising or improving local property rights 
over forest resources would contribute to more sustainable management became 
widely adopted. More recently, attention has moved beyond property rights 
towards the wider concepts of ‘decentralisation’ and ‘devolution’, although 
property rights remain a key feature in these discussions. Here I introduce property 
rights in relation to forest management. Decentralisation and devolution are dealt 
with in some detail in Chapter 4.  

Over the last couple of decades, property rights for local people have been 
promoted on two grounds. First, Community Based Organisations (CBOs), Non-
Governmental Organisations (NGOs) and researchers have been drawing attention 
to the fact that state authorities often deny local people access to forest resources. 
Property rights are therefore regarded as a justice issue (e.g. Zerner, 2000). Second, 
well-defined and secure property rights have been promoted as a key condition for 
achieving sustainable management of natural resources, as they would ensure that 
managers can capture the benefits of management and protect the resources from 
overexploitation. This line of reasoning is well-known from Garrett Hardin, who 
published ‘the tragedy of the commons’ in 1968, and who argued that natural 
resources will be overexploited if they are neither under private ownership nor 
under effective state control. Individuals would overexploit such ‘open access’ 
resources based on the assumption that, if they do not do it themselves, others will 
(Hardin, 1968). Hardin’s theory has been criticised on the basis of the argument 
that, in practice and in the absence of private ownership and central state control, 
there are often other types of access rules. Evidence from the field was used to 
claim that ‘the commons’ are often managed by the people who have a history of 
depending on these resources as ‘common property’ rather than treating them as 
‘open-access resources’ (e.g. Feeny et al., 1990; Ostrom, 1990). Scholars studying 
common property (with Elinor Ostrom as one of the central figures) have 
distinguished between common pool resources and common property regimes. 
Common pool recourses are resources with the following two characteristics: (i) 
exclusion of beneficiaries is difficult; and (ii) exploitation by one user reduces 
resource availability for others, known as subtractability (Ostrom et al., 1999). 
Common property regimes are the systems that govern how group members access 
these common pool resources (Johnson, 2004).10  

                                            
10 Henley (2005a; 2008) argues that common property institutions are typically based on some form of 
coercive regulations by enforcing authority, like indigenous aristocrats. 
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While discussions on the complexities of common property regimes have been 
taking place amongst academics11, conservation and development institutions 
adopted the concept of ‘property rights’. ICDPs and buffer zone projects often 
included a component which involved the recognition and formalisation of local 
customary systems through some form of land titling. However, efforts to grant 
private or collective property rights have not always yielded the desired outcomes. 
Neumann (1997) notes that land titling sometimes threatens security when it fails 
to address the complexity of the existing system and competing claims. Ben White 
(quoted in World Bank, 2007a) argues that neither a ‘return to customary law’, nor 
land titling and privatisation will automatically have pro-poor outcomes. Instead, 
they may have adverse effects for the poor, unless the interests of the weakest are 
protected. Formal recognition of customary tenure may formalise and fixate 
existing inequalities, while privatisation and land titling may allow elite groups to 
obtain most of the lands. In addition, the relationship between tenure and 
deforestation is ambiguous. Secure tenure over a forest area does not mean the 
landowner will leave the area forested. This will depend on the possibilities – 
conversion to crops may be more attractive (Chomitz, 2007). Moreover, 
deforestation can be a way to claim land and secure tenure (Schneider, 1995).  

For a proper understanding of the role of tenure, it is important to distinguish 
between different forms of property rights. Dietz (1996) distinguishes between 
three types of natural resource-related rights: the right to own resources, the right 
to use resources and the right to intervene in resources situations. Schlager and 
Ostrom (1992) distinguish between five types of property rights (Table 1.4). The 
right of access is the right to enter an area and enjoy non-subtractive use (e.g. 
recreation). The right of withdrawal is the right to use resources and extract products. 
The right of management is the right to regulate internal use patterns and transform 
the resource by making improvements. The right of exclusion is the right to determine 
who will have access and withdrawal rights. And, finally, the right of alienation is the 
right to sell or lease management or exclusion rights. In addition to these five 
categories, there are squatters, i.e., individuals who have no rights relating to the 
resource, but who use the resource at the risk of actions by others who do have 
rights over those resources (Schlager & Ostrom, 1992). 

                                            
11 Johnson (2004) points to the tension that exists between, what he calls ‘collective action scholars’ 
who encourage collective action to govern commons, and what he calls ‘entitlement scholars’ who 
emphasise the struggles and inequalities associated with formal and informal forms of property 
regimes.  



43

Reconciling conservation and development: The potential role of NTFP trade 

   29

Table 1.6. Bundles of rights associated with positions 
 Owner Proprietor Claimant Authorised user Authorised 

entrant 
Access X X X X X 
Withdrawal X X X X  
Management X X X   
Exclusion X X    
Alienation  X     
Source: Adapted from Schlager and Ostrom, 1992. 

 

Schlager and Ostrom (1992: 251) make two more observations. First, they highlight 
the difference between having a right, and participating in the definition of a right. 
In other words, those who have certain rights may not be entitled to make the 
decisions concerning the rights. Second, they highlight the difference between de 
jure rights (when rights are granted and enforced by a government, and are thus 
subject to formal legal institutions) and de facto rights (when the rights are not 
recognised by government authorities). When de jure and de facto rights exist in 
relation to the same resource, they may overlap, complement, or conflict with each 
other. When challenged, de facto rights are less secure than de jure rights (Schlager 
and Ostrom, 1992). 

1.4  Non-timber forest product trade 

The term NTFP literally comprises all tangible products from forest origin, except 
timber, and includes a wide range of products, such as rattan, resins, essential oils, 
latex, nuts, spices, fruits, seeds, leaves, game, fish, birds, eggs, and honey (Ros-
Tonen et al., 1995). In this thesis, the term NTFP is used in its broadest sense, i.e., 
including non-timber wood products, and including managed and cultivated 
products from forest origin. The term ‘NTFP production’ is used to refer both to 
the extraction of wild NTFPs and NTFP cultivation. See Belcher (2003) for a 
discussion of the definition of the term NTFP and how different groups use the 
term in different ways to suit their purpose. 

In the late 1980s, influential studies, such as the one by Peters et al. (1989), 
suggested that harvesting NTFPs in tropical forests could generate higher revenues 
than logging. In the following years, interest in NTFPs grew spectacularly, based 
on three propositions: (i) NTFPs are important for local livelihoods and NTFP 
trade offers opportunities for development; (ii) NTFP extraction is less 
environmentally destructive than logging or agriculture; and (iii) increasing the 
commercial value of NTFPs will add value to the standing forest and will as such 
provide an incentive to maintain the forest (Arnold and Ruiz Pérez, 2001). The idea 
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that trade in forest products could lead to rural development without 
environmental destruction was picked up by environmental non-governmental 
organisations, donors and development agencies, and NTFP commercialisation 
became a key concept in many ICDPs. Development of NTFP trade was widely 
considered to be the win-win solution. 

A lot of studies focused on non-timber forest products (see Neumann and Hirsch, 
2000; Arnold and Ruiz Pérez, 2001; Ros-Tonen and Wiersum, 2005 for reviews). 
Most publications tempered the expectations. Some commentators criticised the 
economics of the Peters et al. (1989) study (e.g. Sheil and Wunder, 2002). Other 
studies found that NTFP values were much more modest (e.g. Godoy et al., 2000). 
Even so, enthusiasm for the approach has continued to grow even into the present, 
in line with the growing attention of the international community for the potential 
of markets to contribute to conservation and development objectives (Scherr et al., 
2003; Ferrand et al., 2004).  

Despite the large number of studies and projects that deal with NTFPs, people’s 
understanding of the role and potential of NTFPs to contribute to livelihood and 
conservation objectives remained limited. Most research efforts were case studies, 
with little potential to make generalisations. Furthermore, research and 
development approaches have differed greatly as regards focus, scale, approach and 
methods (Godoy et al., 1993; Arnold and Ruiz Pérez, 1996; Marshall et al., 2003, 
Belcher et al., 2005a; Ros-Tonen and Wiersum, 2005). Anthropologists, biologists, 
economists and geographers have all taken an interest in NTFPs, but have asked 
different questions and used widely different methods to answer those questions. 

1.4.1  The Global Case Comparison project 

To bring order to the chaos of NTFP case study results, the Center for 
International Forestry Research (CIFOR)12 initiated a collaborative research project 
in order to compare a large number of NTFP case studies using a standardised 
method. This comparative research forms the basis of the work presented in this 
dissertation. The project aimed to find patterns among cases and develop a 
typology of NTFP cases, identify the opportunities and constraints offered by 
NTFPs and identify which case characteristics are associated with certain types of 

                                            
12 The Center for International Forestry Research (CIFOR) is one of the 15 Centers of the 
Consultative Group on International Agricultural Research (CGIAR) and conducts research with the 
aim being to help to conserve forests and improve the livelihoods of people in the tropics. CIFOR, 
with its headquarters in Bogor, Indonesia, operates in more than 30 countries and receives 
contributions from over 50 governments and funding agencies. 
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environmental and livelihood outcomes. The project was funded by the United 
Kingdom’s Department for International Development (DFID), with additional 
funding from the Dutch Government, the European Union and CIFOR core 
funding. Officially titled ‘Guiding Investment in Forest Products Conservation and 
Development’, but more often referred to as the ‘global case comparison’, the 
project ran between 1999 and 2005.13 The research approach was based on the idea 
that there was already a huge amount of information from many case studies and 
development projects but that the information needed to be standardised to enable 
comparison and generalisation. The research project built on the method 
developed by Ruiz Pérez and Byron (1999) and used a production-to-consumption 
system (PCS) approach (Belcher, 1998) to examine everything from the production 
of raw material through processing and marketing. The project was designed as a 
collaborative activity with a large number of contributors, each bringing knowledge 
of and expertise from a particular case.  

First, a detailed methodology was developed and published (Belcher and Ruiz 
Pérez, 2001). Then research collaborators and their cases were identified and 
selected. The criteria for selection were: (i) the forest product has significant 
demonstrated trade value; (ii) the PCS has been researched and documented; and 
(iii) there is an individual or team of experts willing to complete the case 
documentation and to participate in the comparative analysis. The selection 
procedure resulted in a core group of 54 research collaborators from 47 institutions 
in 27 countries, presenting a total of 61 cases – 21 cases from Asia, 17 from Africa 
and 23 from Latin America (see Annex 1).14 Research collaborators came from 
various disciplines and included university professors, government researchers, 
students, and NGO staff. 

In the first phase of the project the cases were described by the research 
collaborators in qualitative and quantitative ways. The qualitative descriptions were 
prepared as narrative reports describing key elements of each PCS. The narratives 
were organised to present a standard set of information to support the comparative 
analysis, but the authors also included detailed descriptions and analyses of 

                                            
13 CIFOR had already been working on NTFPs for quite some time, starting with the publication of 
‘A Conceptual Framework for CIFOR's Research on Non-Wood Forest Products’ by Ruiz Pérez (1995). 
A 1995 workshop involving researchers in the field resulted in the publication ‘Current Issues in Non-
Timber Forest Products Research’ edited by Ruiz Pérez and Arnold (1996), which framed the issues 
and set the direction towards an analytical framework. In 1998 CIFOR published ‘Incomes from the 
Forest’ edited by Wollenberg and Ingles, comparing practical methods for evaluating the options for 
forest-based livelihoods. The book ‘Commercialization of Non-Timber Forest Products’ by Neumann 
and Hirsch (2000) reviewed and analysed the research to date on NTFP commercialisation issues. 
14 The selection of cases is not a random sample of commercial NTFP cases. Instead, the selection of 
cases reflects the interest of a large group of researchers. 
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particular issues and opportunities in their own cases. The 61 reports (involving a 
total of 108 authors) were reviewed by collaborators within the project and 24 
external reviewers. They have been published in three edited volumes (Kusters and 
Belcher, 2004; Sunderland and Ndoye, 2004; Alexiades and Shanley, 2004). 
Researchers involved in the project also wanted to reach an audience beyond the 
scientific and conservation and development communities and, therefore, the cases 
were also published in three illustrated volumes aimed at a general audience (López 
and Shanley 2004a; 2004b; 2004c). 

Quantitative descriptions of the cases were prepared using a standardised set of 
variables (‘descriptors’), based on the methodology developed by Belcher and Ruiz 
Pérez (2001). Each case was documented on a data sheet, using 114 nominal, 
ordinal, interval and ratio variables organised in categories describing various 
aspects of the PCS. The quantitative data set was then explored to find patterns, 
identify key context variables, and create a typology of cases. The main results of 
the analyses of the descriptors were published in Ruiz Peréz et al. (2004) and in 
Belcher et al. (2005a). The main lessons from the analysis are also captured in a 
short video that can be viewed at http://www.cifor.cgiar.org/publications/ 
ntfpsite/docs/video.htm. Below I will summarise the main results of the first part 
of the research – the analysis of the descriptors and narratives. The information 
presented is largely based on Ruiz Pérez et al. (2004), Belcher et al. (2005a) and 
Belcher and Kusters (2004).  

1.4.2  A typology of household economic strategies 

Usual classifications of NTFPs are based on the ecological features (e.g. palms, 
bamboo, rattan), or on functional categories (e.g. medicinal and aromatic plants, 
bush meat, woodcarving) and often do not say much about the characteristics of 
the PCS and the conservation and development potential. One of the main aims of 
the research was therefore to develop a more useful typology of cases. In search of 
a classification of different types of cases, Ruiz Pérez et al. (2004) explored the 
relationship between the level of integration into the cash economy and the 
contribution of the forest product to the total (subsistence plus cash) household 
income (Figure 1.2). They found three typical groups of cases: (i) low contribution 
of the product to the total household income in combination with low integration 
into the cash economy; (ii) low contribution of the product to the total household 
income, in combination with high integration into the cash economy; and (iii) high 
contribution of the product to the total household income, in combination with 
high integration into the cash economy.  
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Figure 1.2. Regression of integration into cash economy against product contribution 
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Note: The numbers refer to the cases mentioned in Annex 1. 
Source: Adapted from Ruiz Pérez et al., 2004. 

 

Belcher et al. (2005a) further classified these groups based on whether the product 
is cultivated (more than 50% of the production comes from a cultivated source) or 
not cultivated (less than 50% of the production comes from a cultivated source). 
The resulting five groups15 showed clear relationships with other variables and 
were used for further analysis. Each group of cases is characterised by the role of 
the NTFP in the household economy. The groups are: 

 Subsistence group: The NTFP contributes little to the total household income 
(cash and subsistence), but is the main or the only source of cash income. Cases 
are situated in remote areas, with limited infrastructure and low population 
densities, and the product is often extracted from de facto open-access lands.  

 Supplementary group: The NTFP contributes less than 50% to the total household 
income, and the households are well integrated into the cash economy The 
NTFP is collected from the wild and supplements the household’s income, 
often in times when other sources of income are low. 

                                            
15 In the group of cases with low product contribution and low integration into the cash economy, 
only one case was not based on wild-harvested resources, and this was therefore treated as one group. 
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 Integrated group: Similar to the supplementary group, the NTFP contributes less 
than 50% to the household’s cash income and households are well integrated 
into the cash economy. In the integrated group, however, the product is 
cultivated and integrated into a diverse set of income earning activities. 
Production takes place predominantly on private lands and markets are mostly 
local.  

 Specialised extraction group: The NTFP contributes more than 50% to the 
household’s income and the households are well integrated into the cash 
economy. The product is harvested from the wild, is often of high value and 
traded regionally or internationally. 

 Specialised cultivation group: The NTFP species is cultivated in intensively managed 
systems and contributes more than 50% to the household’s income. Integration 
into the cash economy is high. Cultivation is mostly on private lands and 
markets tend to be well developed – often international. This group includes 
products with relatively high yields per hectare, e.g. managed single-species 
plantations using high yielding varieties, fertilisers and irrigation.  

 

Though the sample of cases included in the analysis does not provide a truly 
random sample of all NTFPs, the analysis showed clear differences between Asian, 
African and Latin American cases. Most notably, African cases tend to fall into the 
subsistence category, whereas the specialised categories are relatively common 
among the Asian cases. These patterns are indicative of broader regional features, 
i.e., the relatively poor conditions in Africa, and the existence of better-developed 
markets in Asia (Ruiz Pérez et al., 2004; Belcher et al., 2005a).  

1.4.3  Raw material production 

In the typology presented above, resource management is a key characteristic. 
There is a continuum of options available for the production of any biological 
resource, ranging from pure ‘extraction’, where naturally occurring resources are 
harvested without any management, all the way to intensified management in 
plantations or greenhouses. Sometimes wild resources are managed, for example by 
weeding around desired plants. Management of the wild resource may increase 
both the quantity and quality of the product (e.g. Boaz, 2004). In the typology such 
managed products are classified as non-cultivated products. 

Production systems that are based on naturally regenerating resources, without 
further management, are most susceptible to resource depletion, in particular when 
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more households become involved in harvesting in response to a new opportunity 
(e.g. a new market or increasing prices) or need (e.g. contracting economies or 
drought). Moreover, the biology of the resource (e.g. abundance and regeneration 
capacity of the targeted part of the resource), determines the vulnerability to over-
harvesting. Some species regenerate slowly after harvest, while others respond with 
more vigorous growth. Pressure on the target population can also be indirect. The 
harvest of fruits may, for example, affect the reproduction of the tree. There are 
also cases when the harvesting technique compromises future availability. 
Examples of such deleterious harvesting practices are the removal of the topsoil 
layer when looking for mushrooms (Chen Ying Long, 2004), the cutting of mature 
trees for their fruits (Rai, 2004), and the digging up of roots for their oil content 
(Rohadi, 2004).  

NTFP cultivation is generally encouraged by a strong demand. Confidence in the 
market is important as cultivation requires an investment. Higher demand (and 
price) provides an incentive for increasing production, for example through 
intensifying management (Homma, 1992).16 Cultivation tends to be on private 
lands (Ruiz Pérez et al., 2004). The relationship between NTFP cultivation and 
tenure can work in two ways. On the one hand, some form of secure tenure may 
be a precondition for investing in cultivation, for ensuring that investments in 
planting and managing long-lived species can be recouped. On the other hand, 
cultivation is sometimes used to mark ownership and establish tenure (e.g. 
Aubertin, 2004a and b; Foppes, 2004). 

Many of the NTFP management systems that are based on non-cultivated 
resources are located on state lands. These systems are vulnerable, because 
conflicts may arise when government-sanctioned land uses (e.g. forest concessions 
or plantations) compete with traditional uses. In recent years a lot of governments 
have formulated policies to formalise people’s access to NTFPs. Rights can be 
granted to individuals or households (e.g. An Van Bay, 2004) or to communities 
(e.g. Fearnside, 1989; Ruiz Pérez et al., 2005). Efforts to reform land ownership and 
use rights for local people are promising (Scherr et al., 2003). At the same time it is 
important to bear in mind that many of these systems include restrictions, for 
example on cutting commercial timber (e.g. Boaz, 2004). Moreover, as Scherr et al. 
(2003) note, the highest quality forests usually remain in the hands of governments 
or large-scale enterprises. Although tenure regulations may look good on paper, 
they may not be as effective in practice. All too often, regulations are designed on 

                                            
16 Homma (1992) predicts that increasing commercial demand for a forest product will first cause 
output to expand and that this will then lead to a decline in natural stocks which, in turn, will lead to 
rising prices and subsequently to the substitution and/or domestication of the product. 
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the basis of unrealistic assumptions, lack proper implementation and procedures 
are onerous (e.g. Palis, 2004). Moreover, the establishment of formal user rights 
does not automatically lead to sustainable harvest of the target species. Foppes et al. 
(2004) describe how, despite extraction rights and community-defined rules 
regarding quantity and quality of harvest, high demand still results in rapid 
depletion of the resource.  
 

 

Box 1.4. Integration of NTFPs into fallow lands 

Sometimes NTFPs are planted in fallow lands, as part of a shifting cultivation cycle. 
Valuable products such as cardamom, paper mulberry and rattan are planted with field 
crops or after their harvest, and mature when the field is left fallow. Perennial species 
requiring little management are particularly suitable for such extensive cultivation 
systems. Domestication in fallow systems may even result in permanent agroforests. 
The damar gardens in southern Sumatra – the focus of Chapter 5, 6, 7 and 8 of this 
dissertation – were a result of shifting cultivation systems. The result is complex 
agroforestry gardens that feature a mix of planted and self-established plants with high 
biodiversity and processes comparable to natural forests that produce and reproduce 
without much human input (De Foresta et al., 2004). 
 

 

1.4.4  Processing, trade chains and demand 

Post-harvest storage and treatment (such as drying) can extend the economic life of 
the harvest, which reduces the urgency for selling and allows for the collection of 
larger volumes, and can as such give producers more bargaining power (Belcher 
and Schreckenberg, 2003). Processing the raw material into semi-final or final 
products adds value and can therefore be an attractive way of earning additional 
income. However, for small-scale producers to take advantage of processing 
possibilities, the technology must be affordable (Clay, 1992; Arnold et al., 1994). 
Even when the technology does not require any investment, processing is not 
necessarily a good option for small-scale raw material producers because it may 
lead to high opportunity costs. Care is needed with interventions to promote (more 
advanced) processing at the level of NTFP producers, not least because the 
possibilities for effectively competing with existing processing industries may be 
limited. 

Likewise, interventions to promote ‘direct linkages’ between NTFP producers and 
end users are susceptible to failure. It is common in the NTFP literature to see 
middlemen being accused of exploiting producers and taking excessive profits. The 
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typical recommendation is to try and bypass the middleman, or to ‘shorten the 
trade chain’. Indeed, traders have market advantages and they certainly use those 
advantages where they can. By offering advance payments and longer-term loans, 
traders secure the loyalty of producers and lower buying prices. Producers, on the 
other hand, often have disadvantages that translate into weak bargaining power: 
open access resources, remote locations, small product quantities, poor knowledge 
of prices and quality requirements and poor storage facilities. Having said that, 
traders tend to play critically important roles, especially in the less developed and 
more remote systems. Most obviously, they provide or arrange for transport to get 
the product to the market. They provide market connections and market 
information, take care of grading and sorting, provide credit (often in the form of 
advance payments on future harvests) and provide the valuable service of collecting 
the small quantities of products from numerous individual producers to aggregate 
marketable quantities. Traders deal with bureaucratic requirements, including 
official permits and unofficial payments (bribes), which are so often required to 
transport NTFPs to market. They also absorb the considerable risk of shipments 
being lost, confiscated, or perishing en route and of falling prices in unpredictable 
markets. For these reasons, interventions aimed to cut out the middlemen are often 
simplistic and unrealistic. 

Changes in demand, whether in an upward or downward direction, are driven by a 
wide range of factors. For example, changes in accessibility and transportation 
possibilities have huge impacts on forest product markets. Technological 
innovations can replace natural products or, conversely, create new uses for natural 
products. What is more, consumers’ preferences change over time. García 
Fernández (2004), for example, explains that the demand for benzoin (a resin 
produced by Styrax trees in Sumatra) has decreased because rituals that use benzoin 
incense have become less common and younger generations of Indonesians prefer 
modern cigarettes to the traditional cigarettes that use benzoin. The expanding 
domestic demand for oak mushrooms in South Korea is related to a popular 
perception that they are a ‘natural’ food free of chemicals (Youn Yeo Chang, 2004). 
Future demand for many forest products may depend on such niche markets, but 
new markets may be fickle (e.g. Rai, 2004).  
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1.4.5  NTFP trade – the win-win solution?  

Since the early 1990s onwards, the commercialisation of NTFPs has been widely 
supported as an approach to reconcile conservation and development objectives. 
The NTFP-based approach carries elements of a neo-populist discourse, as it 
emphasizes the role and potential of local people. The approach fitted perfectly in 
the leading conservation discourse of the 1990s, i.e., attention for the role of local 
people in combination with a focus on the possibilities of the market to work in 
favour of both people and the environment and it therefore belongs in the lower 
left cell of Table 1.1. NTFP trade was embraced by both researchers and 
practitioners and expectations were high.  

Nowadays there is plenty of information available from NTFP related projects and 
research and this is making it possible to take stock and assess the extent to which 
NTFP trade indeed leads to both forest conservation and rural development. On 
the basis of the first phase of the global case comparison project, Belcher et al. 
(2005a) question the development potential of NTFP trade. They write, “It is 
simplistic, and often wrong, to assume that because an NTFP is important to the poor, effort to 
develop it will help the poor. In practice, there may be severe constraints that make it difficult to 
move beyond the stage of wild gathering” (Belcher et al., 2005a: 1446). With regard to the 
potential of NTFP trade to contribute to conservation objectives they write, “One 
objective of many NTFP-support projects is to encourage biodiversity conservation. But successful 
NTFP development may have the opposite effect. Better markets, improved infrastructure, higher 
product demand/prices lead to increased harvesting and overexploitation. The species resource can 
be maintained or enhanced through intensified management where local conditions permit (notably 
land tenure), but this may lead to erosion of biodiversity as natural systems are transformed” 
(Belcher et al., 2005a: 1447). The relation between NTFP trade, development and 
conservation therefore seems to be rather ambiguous. In this dissertation I examine 
in more detail the outcomes of NTFP commercialisation on livelihoods and the 
environment. 

1.5  Research objectives and structure 

1.5.1  Background 

This dissertation is based on research I conducted as a ‘Associate Professional 
Officer’ (a post funded by the Dutch government) at the Center for International 
Forestry Research (CIFOR) between September 2002 and December 2006. One of 
my tasks at CIFOR was to implement the second phase of the global case 
comparison project. This part of the project became known as the ‘global 
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outcomes assessment’ and its aim was to assess the effects of NTFP trade for the 
cases included in the comparison. Then, when the project was completed in 2005, I 
was given the opportunity to design and implement a case study building on the 
results of the global outcomes assessment. I chose to focus on the case of damar 
cultivation in the Krui area of Sumatra, Indonesia for reasons I explain below. In 
May 2006 I joined the Amsterdam institute for Metropolitan and International 
Development Studies (AMIDSt) of the University of Amsterdam to write a PhD 
dissertation on the basis of my CIFOR work. At AMIDSt, I continued the analysis 
of data that I had gathered in Indonesia, and focussed on writing journal articles. 
This dissertation brings together is a collection of my writings on the ‘global 
outcomes assessment’ and the Krui case study. While all research was done during 
my time with CIFOR, most of the writing was done at AMIDSt.  

1.5.2  Structure of the dissertation and research questions 

The thesis consists of two complementary components. The first part (Chapter 2 
and 3) reports on the global outcomes assessment. The second part (Chapter 4-8) 
focuses on the Krui case. Chapters 3, 6, 7, and 8 were written as articles for peer-
reviewed journals. The original texts have been slightly adapted to avoid overlap 
between the chapters in this thesis. 

The non-commercial value of NTFPs receives little attention, which does not mean 
that this is not important. Forest food can, for example, mean the difference 
between life and death in times of crisis, and NTFPs may have important cultural 
and religious functions. I focus, however, exclusively on tradable NTFPs, because 
the research was designed to explore the assumption that supporting NTFP trade 
will contribute to conservation and development objectives. This assumption has 
been the basis of the widespread interest and investments in the NTFP sector. It 
has been, and still is, a powerful idea that needs testing. The overall research 
question is: To what extent, and under which conditions, does commercial NTFP 
production contribute to conservation and development objectives? 

Global outcomes assessment 

The global outcomes assessment was the last phase of the global case comparison 
project and aimed to identify the conditions under which NTFP trade has positive 
or negative livelihood and environmental outcomes. The assessment was meant to 
complement the analysis of the descriptors (which has been described earlier) and 
involved a new round of data gathering. A draft assessment method was developed 
by the project leaders in an iterative process of discussions with research 
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collaborators. In collaboration with the project’s research team based in Indonesia, 
I finalised the method and oversaw the implementation and analysis of the 
assessment. Chapter 2 and 3 are both based on the global outcomes assessment 
and were written with the research team (Ramadhani Achdiawan, Brian Belcher 
and Manuel Ruiz Pérez) at the CIFOR headquarters in Bogor, Indonesia.  

The outcomes assessment was based on expert judgments, i.e., each research 
collaborator determined the outcomes of trade on livelihoods and the environment 
in his or her case. Two tools were developed to provide a systematic and 
comparable method to assess the effects of commercial production of a particular 
NTFP – one to assess outcomes on livelihoods, and one to assess outcomes on the 
environment. We obtained complete outcomes assessments for 55 cases. Chapter 2 
presents a detailed description of the used methods in the global outcomes 
assessment. 

The analysis presented in Chapter 3 shows that higher livelihood outcomes tend to 
be associated with lower environmental outcomes and vice versa. Some cases, 
however, present a more balanced trade-off. The case of the damar agroforests in 
the Krui area, Sumatra, Indonesia provided the best balance between conservation 
and development outcomes. In this case farmers gradually specialised in the 
cultivation of an NTFP, resulting in a complex agroforest system providing the 
main source of income to local communities, while providing a range of 
environmental functions associated with forest, including relatively high levels of 
biodiversity. The second part of my research will focus more intently on this case. 

Krui case study 

I chose the case of damar resin production in the Krui area of Sumatra, Indonesia, 
for several reasons. First, as already mentioned, after comparing the outcomes of 
all cases included in the global outcomes assessment, the Krui case came closest to 
what one would call a win-win scenario. This result is in line with the growing 
interest in the potential contribution of agroforestry systems to reconcile 
conservation and development objectives (Garrity, 2004; Schroth et al., 2004a; 
Wiersum, 2004). Second, the global outcomes assessment found a strong 
relationship between security of tenure and sustainability of NTFP production 
systems, but did not capture the great diversity in rights and obligations associated 
with tenure regulations. I therefore wanted to use the case study to analyse the role 
of tenure in NTFP production systems in greater depth.17 Rights to manage NTFP 

                                            
17 The impact of different types of land tenure arrangements on people’s access to assets forms an 
important field of study, particularly for geographers (Dietz, 1996).  
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production systems on state lands in the Krui area were formally recognised by the 
Indonesian government in 1998 with the issuing of a special decree known as the 
KdTI-Krui decree (Fay et al., 1998; Fay and de Foresta, 1998), which made this case 
well-suited to a study of the impact of a tenure regime change on the feasibility and 
sustainability of NTFP domestication. Third, the Krui case had been studied 
intensively in the 1990s, and this provided me with the opportunity to build on 
previous research results and assess the dynamics over time.  

In Chapter 4, I give a short introduction to forest issues in Indonesia with specific 
attention to developments in forest-related state regulation. The emphasis is on 
some of the more recent developments related to forest governance and property 
rights. In Chapter 5 I introduce the damar agroforest system, the study area and the 
methods used. Chapters 6, 7 and 8 are used to present the results of the case study. 

Chapter 6 describes how the 1998 KdTI-Krui decree came about and explores its 
impact on land use and people’s sense of security, based on field work and satellite 
image interpretation. Chapter 7 and 8 both deal with changes in the Krui area 
between 1995 and 2004. As mentioned before, the Krui case had been intensively 
researched in the 1990s. Among the researchers active in the area at that time were 
CIFOR colleagues Eva Wollenberg and Ani Nawir. In 1996 they conducted a 
household survey in three villages, focussing on household incomes in the previous 
year (1995) and agroforest management. They granted me access to their survey 
data – which gave me the opportunity to repeat the survey in 2005 (collecting data 
for 2004) and compare the results over a nine-year time span. 

In Chapter 7 I use the household data for 1995 and 2004 to explore the hypothesis 
that diverse agroforest systems are transitional phases that will continue to develop 
into intensively managed monocultures (Potter, 2004; Belcher et al., 2005b). I tried 
to capture one of the key messages of this chapter in a short film – a portrait of 
one farmer in the south of the research area.18 Besides illustrating the dynamic 
character of the land-use system, the film also raises questions concerning the 
trade-offs between conservation and development. The film (12 minutes) can be 
viewed on the DVD that is included with the book. It can also be viewed at: 
http://www.geobrief.tv/movies/forestgarden.html. 

Chapter 8 also addresses changes over time, but focuses on the role of non-farm 
activities in relation to farming and agricultural wage labour. This perspective 
presents a break with the previous chapters, as it does not explicitly deal with 

                                            
18 The World Agroforestry Center (ICRAF) has shown the film several times at the COP13 – the UN 
conference on climate change in Bali, December 2007. The film was also screened at the New York 
International Independent Film and Video Festival, 28 February - 6 March 2008.  
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NTFP systems. I chose this focus because, while analysing the changes in 
household incomes between 1995 and 2004, the non-farm sector struck me as 
particularly relevant for an understanding of the relationship between rural 
development and conservation. Households generally obtain income from several 
activities, all of which may have a direct or indirect, positive or negative impact on 
forest conservation. Thus, a complete understanding of the relationship between 
rural development and forest conservation requires a perspective that examines the 
forestry, agricultural and non-farm sectors. In Chapter 8, I describe the changes in 
income from non-farm activities and rural-urban migration. I also explore the 
relationship between income from non-land based activities and the size of 
agricultural landholdings with the aim being to understand the relationship between 
the non-farm sector and agricultural pressure on the neighbouring natural forest. 
Finally, in Chapter 9 I try to combine the insights from the global outcomes 
assessment and the case study, relating them to some of the concepts that have 
been presented in this chapter.  
 

 

Box 1.5. Research questions 

The main question is: To what extent, and under which conditions does commercial 
NTFP production contribute to conservation and development objectives? 

The research questions which form the basis of the analysis of the ‘global outcomes 
assessment’ are: 

1) How does NTFP trade influence access to livelihood assets? 
2) What are the environmental outcomes of NTFP trade? 
3) Which case characteristics are associated with positive and negative livelihood and 

environmental outcomes?  

The main research questions which form the basis of the analysis of the case study are: 

1) What are the effects of the KdTI-Krui decree on tenure security and land-use 
practices in the Krui area? 

2) To what extent, and why, is the importance of damar agroforestry changing over 
time, and how does this relate to conservation of the natural forest? 

3) How did the non-farm sector in the Krui area develop over time and what are the 
consequences for forest conservation? 
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2. A method to assess the outcomes of forest product 
trade on livelihoods and the environment1 

2.1  Introduction 

As we strive to find better ways to achieve poverty alleviation through improved 
and more effective natural resource management, we also need better ways to 
measure and assess change. Resource managers, development agencies, policy 
makers, and researchers all need more effective and efficient means to measure or 
estimate status and trends in livelihoods and resource bases, and to relate changes 
on the ground to the main driving factors. 

A range of approaches and tools for doing this have been developed under the 
general heading of ‘impact assessment’. Typically, impact assessment focuses on 
appraising the effect of interventions on particular variables of interest. The 
assessment may be ex ante, with an emphasis on predicting probable outcomes to 
aid planning. A well-known example is Environmental Impact Assessment (EIA), 
which is used to predict the environmental impacts of a planned project. Or, the 
assessment may be done ex post to determine actual outcomes to guide ongoing 
interventions or to evaluate the effectiveness of projects. Donors and development 
and conservation agencies are increasingly interested in monitoring and evaluating 
the impacts of their activities (see Roche, 1999 for an overview). Likewise, there is 
growing attention to assessing the impact of research activities, as research 

                                            
1 In this chapter I will present the method that was developed within CIFOR’s global case comparison 
project, to assess the outcomes of NTFP trade on livelihoods and the environment. This chapter is 
adapted from: Kusters, K. Belcher, B., Ruiz-Pérez, M and Achdiawan, R. 2005 A method to assess the 
outcomes of forest product trade on livelihoods and the environment. CIFOR Working Paper No. 32. 
Center for International Forestry Research, Bogor. In chapter 5 I will describe the method that was 
used for the case study in the Krui area in Indonesia. 
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institutes are confronted with more competition for international research funding, 
and have to demonstrate impact (Gottret and White, 2001). 

Impact assessment can be done by actually measuring differences over time (which 
requires baseline data previous to the intervention) or space (which assumes that 
‘with’ and ‘without’ situations are similar except for the intervention being 
assessed). Alternatively, impact can be assessed using indicators that signal changes. 
Indicators condense complex information about processes, events or trends into 
reliable signals for management (Bossel, 2001; Gottret and White, 2001).  

Impact assessments of interventions and research have long been dominated by the 
use of quantitative methodologies that use economic returns and adoption of 
technologies to measure impact (Gottret and White, 2001). Recently efforts have 
started focusing on more comprehensive ways of impact assessment that include 
qualitative indicators. A good example of new approaches of impact assessment of 
research is given by Campbell et al. (2001). 

This chapter describes an indicators-based ‘Outcomes2 Assessment Tool’ that relies 
primarily on expert judgment. It begins with a brief overview of the research 
project that this assessment tool was developed for, with an emphasis on the key 
problems and the resulting design requirements. It then describes the method and 
the indicators used for assessing the livelihood outcomes and the environmental 
outcomes of commercial production of forest products. The outcomes assessment 
tools themselves and sets of ‘guiding questions’ are provided in the annexes. 

2.1.1  Background and design principles  

The outcomes assessment tools described here were developed as part of the 
global case comparison project, which was introduced in Chapter 1. One of the 
objectives of this research was to analyse the conditions that lead to positive or 
negative livelihood and environmental outcomes from the commercialisation of 
NTFPs. To do this, it was necessary to be able to classify the cases as to whether or 
not (and to what extent) the commercial trade in the product in question has 
resulted in positive (or negative) livelihood and environmental outcomes. Doing 
this, in the context of an ongoing research project, presented several challenges: 

                                            
2 I distinguish between ‘impact’ and ‘outcome’. Impact is the direct result of a certain action (policy, 
project or research) while an outcome is the result of a combination of changes.  
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1. Comparability: The basic principle of the research approach is that all cases are to 
be included in the full analysis. All data needs to be defined and collected in a 
consistent way. 

2. Comprehensiveness: The outcomes assessment aims for a comprehensive 
understanding of overall outcomes, encompassing different components of 
livelihood and environmental changes. This thus implies that the assessment 
requires information regarding a wide range of livelihood and environmental 
issues. 

3. Precision: Data for certain variables will not be available at high levels of 
precision. To maximise the usability of available data and to minimise the costs 
of collecting new data, it is necessary to reduce requirements for precision 
measurements, and to use estimates for some variables. This is acceptable for a 
comparative analysis of many highly differentiated cases. Some variables differ 
between cases by orders of magnitude, making comparisons effective and 
making highly precise measures redundant. 

4. Scale of analysis: With any impact assessment the scale of analysis is critically 
important. Impacts of different kinds may be more or less important at 
different scales.  

5. Objectivity: For comparing different cases it is best to use quantitative measures. 
It is possible to use relative rankings or other qualitative approaches with a 
small number of cases, where the assessors are sufficiently familiar with all cases 
to be able to judge relative ranks. However, as the number of cases increases it 
becomes increasingly difficult, and unreliable, to use qualitative approaches. In 
global case comparison project the aim was to use absolute measures/estimates 
wherever possible.  

6. Benchmarks: To assess change one needs to know the original condition. It is 
unfortunately very unusual to have reliable baseline data available, so it is 
necessary to approximate a counterfactual situation; essentially, to imagine what 
would have happened in the absence of the change being assessed.  

7. Analytical robustness: The main set of ‘descriptors’ included a number of variables 
that relate to ecological and to livelihoods characteristics. It would be possible 
to use some of these to assess outcomes in individual cases. However, this 
approach, in combination with the multivariate analysis employed in the study, 
would result in problems with autocorrelation. That is, some of the same 
variables would be used to describe the case and to assess its outcomes. It is 
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therefore more effective, and more robust analytically to have an independent 
assessment of outcomes to compare to the case descriptions.  

8. Cost: Data collection is expensive. The research team needed to find a way to 
collect sufficient data of sufficient quality for a reliable outcomes assessment at 
low cost. With unlimited resources the project could have commissioned a 
multi-disciplinary team to visit all the cases to make an independent assessment. 
However, this would be prohibitively expensive, in time and money terms.  

2.1.2  Process of methods development  

Taking these needs and the inherent constraints into account, it was decided to 
develop a separate outcomes assessment based on expert judgment. The premise 
was that the researchers who have studied the cases have a good understanding of 
‘their’ cases and a good sense of how the production, processing and marketing of 
the NTFP have affected conservation and development there. It was fully 
recognised that any individual assessment would be subjective, and would tend to 
focus on some issues more than others, depending on the professional orientation, 
personal preferences and actual experience with the case. In order to maximise the 
objectivity and the comparability, two assessment tools were designed, to be used 
by the case researchers. The tools would assist in making the individual 
assessments systematic, comprehensive (to help ensure that all important issues are 
considered) and consistent (such that different assessors familiar with the case 
would make similar assessments). 

The project’s research team used an iterative process to develop a set of indicators 
to capture the key changes resulting from commercial forest product trade. A start 
was made by outlining the objectives and constraints and proposing a prototype set 
of indicators to all collaborators. These indicators were then challenged, revised 
and refined with the input of scientists representing a wide range of disciplines and 
experience. This approach helped to prevent the disciplinary bias that is often 
reflected in indicator sets (Bossel, 2001; Rigby et al., 2000).  

The aim was to select an easy-to-use and small set of indicators for assessing 
livelihood and environmental changes by researchers. During the selection process 
a lot of discussion took place among the project’s research team and the research 
collaborators. The selection presented here is the result of these discussions – 
sometimes a compromise of different views. The final selection suited the 
objectives and availability of time and resources.  
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2.2  The method 

2.2.1  Livelihood indicators 

In this assessment the question is whether and how forest product trade has 
affected people’s livelihoods. The hypothesis is that increasing trade of forest 
products provides income, employment, and other opportunities for poor rural 
people to improve their welfare (Peters et al., 1989; Clay and Clement, 1993).  

Measuring or even defining livelihoods is highly problematic, with marked 
differences of opinion about what should be included. There have been harsh 
criticisms of assessments that rely too much on purely financial measures, and that 
often focus only on income. This kind of measurement may ignore (often negative) 
changes in the natural resource base, equity within and between households, and in 
social structures. Although increases in per capita income may be achieved, 
wellbeing3 may be decreasing. Many of the collaborators in the study expressed 
concerns along these lines and wanted to avoid purely financial measures. 

The ‘livelihoods framework’ (DFID, 2005) uses a people-centred approach (a full 
discussion of the approach can be found at www.livelihoods.org). According to the 
Institute for Development Studies, where a lot of the work to develop this concept 
has been done, a livelihood comprises the capabilities, assets (including both 
material and social resources) and activities required for a means of living. A 
livelihood is sustainable when it can cope with and recover from stresses and 
shocks and maintain or enhance its capabilities and assets both now and in the 
future, while not undermining the natural resource base (Chambers and Conway, 
1992). The discussions around this approach have identified the following ‘assets’ 
to be important in livelihoods: 

1. Natural assets: This includes the natural resource stocks from which resource 
flows and services (e.g. nutrient cycling, erosion protection) useful for 
livelihoods are derived.  

2. Physical assets: This comprises the basic infrastructure and producer goods 
needed to support livelihoods. It includes household ownership of basic shelter 
and buildings, producer goods (the tools and equipment that people use for 
their farming, forest management, processing, and marketing) and also the 
‘infrastructure’ (adequate water supply and sanitation, accessible and affordable 

                                            
3 Wellbeing is defined as ‘a healthy, contented, or prosperous condition’ by The New Shorter Oxford 
English Dictionary. 
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transportation, energy and communications) that helps people to meet their 
basic needs and to be more productive. 

3. Human assets: This represents the skills, knowledge, ability to work and good 
health that together enable people to pursue different livelihood strategies and 
achieve their livelihood objectives.  

4. Financial assets: This is the more conventional measure of poverty. It represents 
the financial resources that people use to achieve their livelihood objectives, 
including ‘stocks’ (access to credit, and savings in various forms, from bank 
deposits and cans under the bed to livestock and jewellery) and ‘flows’ (income, 
including earnings, pensions and remittances). Together these contribute to 
consumption as well as to production.  

5. Social assets: This encompasses the social resources that people draw upon to 
help meet their livelihood objectives. It includes networks, institutions (rules, 
norms and sanctions), and relationships of trust, reciprocity and exchanges that 
facilitate co-operation, reduce transaction costs and may provide the basis for 
informal safety nets amongst the poor. 

 

This follows the framework developed by DFID (Carney, 1998; DFID, 2005) and 
has been widely adopted as an organising principle. Recent examples of impact 
assessments using the approach are given by Cramb et al. (2004) and Andersen and 
Kamelarczyk (2004). The lack of an equivalent standard between the asset groups 
complicates their use for poverty measurements. The asset categories do, however, 
provide a useful conceptual tool to get an overview of livelihood changes along 
different dimensions (Angelsen and Wunder, 2003).  

Recognising that outcomes are highly scale dependent, indicators were selected for 
two different scales, i.e., the household and the community.4 At the household 
level, the indicators are used to assess how the commercial production of the target 
species has contributed to household assets within households. Here the focus is 
on NTFP producers, i.e., the households involved in extraction or cultivation of 

                                            
4 Theoretically, a strong production-to-consumption system (PCS) might also contribute to economic 
performance at the national level through job creation and foreign exchange earnings. To assess the 
outcomes of trade in the study area at the national level the following indicators were initially selected: 
export earnings; employment beyond community level; tax revenue; import substitution; and ‘indirect 
results’. However, since these outcomes depend largely on the size of the case study area and since 
most cases did not have significant outcomes at this level, the national level was eventually not 
included in the analysis presented in Chapter 3. 
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the studied product. At the community level, indicators address the effects on 
overall community assets in the study area.  

In addition to the five asset categories, an equity component was added to assess 
whether the NTFP trade has led to differential access to assets. At the household 
level this relates to equity in access to assets among the household members and 
empowerment of women. At the community level this relates to equity between 
households in a community, as changes may be positive for one group of 
stakeholders while negative for another (Dove, 1994; Ashley and Hussein, 2000). 
Table 2.1 shows the set of livelihood indicators used in the analysis.  

Table 2.1. Livelihood indicators  

Asset Household level indicators Community level indicators 

Natural  - Physical access to the target resource 
- Legal access to the target resource 
- Control over the target resource 

- Total flow of target species resource 

Physical  - Shelter and household possessions 
- Means of transportation 
- Ownership/access to production and 

processing equipment 

- Local infrastructure 
- Communication facilities 

Human  - Health and nutritional status 
- Endogenous (‘traditional’) skills 
- Exogenous (‘modern’) skills  
- Access to information  

- Effective community organisation  

Financial  - Household income level 
- Regularising income 
- Household savings 
- Access to credit 

- Community financial resources 
- Income and employment outside of 

raw material production 

Social  
 

- Endogenous social resources (cohesion 
and confidence) 

- Exogenous social resources (contacts 
and bargaining power) 

- Political power 

- Socio-cultural cohesion 
- Leverage with outside agents  

Equity* - Equitable access to the target resource 
within household 

- Equitable access to physical assets 
within household 

- Empowerment of women 
- Equitable access to human assets 

within household 
- Equitable access to financial assets 

within household 

- Equitable access to the target species 
within the community 

- Equitable access to other forest 
resources within the community 

- Equitable access to physical assets 
within the community 

- Equitable access to education within 
the community 

*In the assessment tools the various equity indicators were grouped under the five main asset 
groups (see Annex 2). 

 

As there is often no baseline data regarding livelihood status, the assessment relies 
on the expert judgment of changes on indicators over a reference period. For this 
assessment a ten-year reference period – between 1990 and 2000 – was chosen. 
Ten years was deemed sufficiently long to be able to observe changes, but short 
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enough for the assessor to make reliable judgments of changes based on the 
information available. Changes that occurred before 1990 are not captured in the 
assessment. Hence, each assessor considers the effect of commercial production of 
the target species (the species that was studied) on each livelihood indicator 
between 1990 and 2000.  

Since the question is whether the outcomes of commercial NTFP production on 
livelihoods are positive or negative, the expert is asked to give value judgments. 
The guiding question is, “Did commercial production of the product lead to very 
negative; negative; positive; or very positive changes on the indicator, or has there 
been no effect?” The researchers use the tool (Annex 2) to mark the score for each 
indicator using a five-point ordinal scale (Table 2.2). As general principle, indicators 
are marked as neutral unless there is a clear change that is attributable to NTFP 
trade.  

Table 2.2. Five-point ordinal scale 

Score Value judgment 

-2 Strongly negative 
-1 Negative 
0 Neutral 
1 Positive 
2 Strongly Positive 

 

2.2.2  Environmental indicators 

Two major kinds of environmental impacts from the management of any biological 
resource can be expected. First is the impact on the species itself, through effects 
on population size and distribution. Resource extraction can also have effects on 
the genetic composition of the population due, for example, to selective harvesting, 
active selection, or deliberate genetic manipulation. Second is the impact on the 
broader ecosystem. Some of these effects come directly from the actions of 
harvesting and management. Potentially more important are the results of decisions 
about overall land use.  

The idea that increasing the trade value of NTFPs provides a sustainable and 
environmentally sound way of income generation is based on the assumptions that 
extraction does not result in depletion of the resource, and that NTFP land use 
provides environmental services associated with forests (Myers, 1988; Nepstad and 
Schwartzman, 1992). Furthermore, increased monetary value of the NTFP would 
prevent people from converting the land into other land uses (Evans, 1993). 
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Following this reasoning the promotion of commercial extraction of NTFPs, 
aimed to offer an alternative for destructive land uses such as logging and cattle 
ranching, has become a widely accepted conservation strategy (Ticktin, 2004). To 
address these assumptions, indicators were selected to assess the sustainability of 
extraction, the environmental functions of the NTFP land use, and the importance 
of the NTFP for people’s land-use choice 

As ecosystem properties differ at different scales (Hoekstra et al., 1991; Allen and 
Hoekstra, 1992) and outcomes of management can diverge between scales (Gottret 
and White, 2001), indicators were selected at three levels. The ‘target species 
population level’ refers to the population of NTFP species on which the case study 
has focused in the study area. The ‘land-use ecosystem level’ refers to the zone 
within the study area in which the NTFP target species is produced. This can for 
example be a certain area of secondary forest, or the area in the study site that is 
covered with agroforest. The ‘regional landscape level’ refers to the whole study 
area, generally encompassing a mosaic of land uses, including settlements, 
agricultural lands and forested lands. The selected indicators for each level are 
presented in Table 2.3.5  

Table 2.3. Environmental indicators  

Level Indicators 

Target species population - Changes in population size  
- Changes in distribution (range) 
- Changes in population structure (sex and age ratio) 

Land-use ecosystem - Changes in forest species diversity 
- Changes in soil structure 
- Changes in soil pollution levels 

Regional landscape - Role as a reservoir of forest species 
- Role as a biodiversity corridor 
- Role on erosion control and hydrology 
- Role on pollution 

 

                                            
5 The indicator set initially included changes in demographic processes (mortality, recruitment) and 
genetics at the target species level, and changes in carbon sequestration potential at the land-use 
ecosystem level. These indicators were later omitted, as it was found that many case researchers had 
difficulties assessing these changes. Also, the first version of the method included indicators to assess 
whether the case has global significance in terms of conserving or threatening globally endangered 
species and rare ecosystems. This global level was later omitted, because too few cases had an impact 
at the global level. 
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At the population and land-use ecosystem level, the current situation is compared 
with two hypothetical alternatives:  

1. Current situation versus mature natural (i.e., non-planted) forest: If the land was 
not being managed as it currently is, it could (theoretically at least) be under 
natural forest. At the population level the comparison provides an indication of 
how size, range and structure of the current population in the study area differ 
from the naturally occurring population. At the level of the land-use ecosystem 
environmental functions of the present NTFP land-use ecosystem are 
compared with those in natural forest. This makes it possible to address to what 
extent the NTFP land-use system provides functions that are comparable to 
natural forest.  

2. Current situation versus ‘most likely land-use alternative’: The most likely land-
use alternative is the land use that would most likely occur if the NTFP target 
species would not have monetary value. Often alternatives already exist in the 
regional landscape, and the most realistic one is the land-use system that would 
be most attractive to the relevant decision maker. For example, the resin-
producing agroforests in the Krui area in Sumatra, Indonesia, would be 
converted to oil palm or short-term perennials, if the resin would lose its 
commercial value. Here the NTFP production system will have an impact if and 
only if the value of the product is enough to influence the choice of land use. 
Thus, if the NTFP use is irrelevant to the land-use choice, the most likely 
alternative will be the same as the current use. The comparison makes it 
possible to address the assumption that the monetary value can prevent 
conversion to other land uses that are less environmental friendly.  

 

The tool to assess the environmental outcomes (Annex 3) has a table for each of 
the three levels of analysis, and uses the same 5-point ordinal scale as the livelihood 
assessment tool. The tables for the population and ecosystem levels are divided in 
two parts. In the first part (section A) the researcher compares the indicator in the 
current situation, with the same indicator in the hypothetical situation of a natural 
forest (typical to the area). For example, when a product is cultivated in 
monoculture plantations, the size of the population may be much larger in the 
current situation as compared to the natural forest. The score for the indicator 
‘change in population size’ would thus be very positive. In the second part (section 
B), the researcher compares the current situation with the most likely land-use 
alternative. For example, the score is very positive when the size of the population 
in the current situation (forest product plantation) is much larger than in the most 
likely land-use alternative (e.g. cultivation of another product).  
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At the regional landscape level environmental features of a NTFP management 
system can be directly valued so there is no need to compare with alternative 
scenarios. At the landscape level the indicators are meant to assess whether the 
NTFP land use has a significant impact on environmental conditions in the study 
area. For example, the outcome for the indicator ‘reservoir of forest species’ is 
positive when the NTFP land-use system harbours a considerable part of the 
biodiversity in the study area and the NTFP land use does not threaten its function 
as reservoir for forest species.  

2.2.3  Implementation 

Using the assessment tools, each researcher was asked to assess, for his or her case, 
to what extent the commercial trade of the product resulted in positive or negative 
effects on livelihoods and the environment. Assessments were mostly done in 
group exercises, with researchers assessing their own cases and discussing the 
process and the results. This was effective for stimulating discussion and to 
facilitate consistent interpretation and scoring of the indicators. When group 
implementation was not possible, case researchers used the guidelines (Annex 4 
and 5). All assessors were asked to explain each score, and, whenever possible, field 
visits were made with assessors. When all assessments were implemented, the 
complete dataset was checked for internal consistency, re-checking ambiguous 
scores with the case researchers. Complete assessments were acquired for a total of 
55 cases. In Chapter 9 I will shortly reflect on the outcomes assessment method – 
both its positive aspects and its shortcomings. The following chapter (Chapter 3) 
will describe the results of the analysis. 
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3. Outcomes of non-timber forest product trade1 

3.1  Introduction 

In the early 1980s, the preservationist paradigm that had dominated biodiversity 
conservation since the 19th century began losing ground. It was replaced by a 
strong notion among both conservationists and development practitioners that 
poverty reduction and environmental protection should go hand in hand (Adams, 
1990). In the following years several approaches emerged to reconcile development 
and conservation goals. The promotion of commercial non-timber forest product 
(NTFP) production – encompassing both extraction and cultivation – is one of 
these approaches (Ros-Tonen et al., 2005).  

Chapter 1 introduced the assumptions that form the basis of the idea that NTFP 
trade can contribute to both development and conservation. It also introduced 
CIFOR’s global case comparison project (designed to compare a large number of 
cases using a common methodology) and summarised the main research results of 
the project’s first phase. Then, Chapter 2 presented the method of the project’s 
second phase – the global outcomes assessment – to identify the general direction 
and degree of changes that result from NTFP production and trade, based on 
existing knowledge. This chapter presents the results of the assessment. It analyses 
the relationship among variables and among different groups of cases. This allows 
for an assessment of livelihood and environmental outcomes of NTFP trade and 
an analysis of the linkages between conservation and development.  

                                            
1 This chapter is adapted from: Kusters, K., Achdiawan, R., Belcher, B. and Ruiz Pérez, M. 2006. 
Balancing development and conservation? An assessment of livelihood and environmental outcomes 
of non-timber forest product trade in Asia, Africa and Latin America. Ecology and Society 11(2):20. 
[online] URL: http://www.ecologyandsociety.org/vol11/iss2/art20/ 
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3.1.1  Analysis of the assessment data 

The final set of 55 cases for which complete assessments were acquired included 
17 cases from Africa, 21 from Asia and 17 from Latin America. For six of the 
original set of 61 cases (see Annex 1) we did not get complete assessments, so 
these cases were omitted from the analysis. The list with cases that were included in 
the global outcomes analysis is presented in Table 3.1.  

For the analysis, in the absence of a compelling or theoretically sound argument to 
the contrary, equal weight was assigned to each indicator and to each asset 
category. Relationships among livelihood indicators, among environmental 
indicators, and across the two sets of indicators were explored using Spearman 
rank correlation tests, Kruskal Wallis non-parametric tests and multivariate 
principle component analysis. The typology of five household strategies developed 
by Belcher et al. (2005a) on the basis of the descriptive variables was used to 
identify which case characteristics are associated with which types of outcomes. 
Each of these five household strategies had shown clear patterns of relations with a 
wide range of other variables in the dataset. Hence, the livelihood strategies were a 
good entry point to explore which case characteristics are associated with which 
types of outcomes. The typology has already been described in Chapter 1 – Table 
3.2 repeats some of the main characteristics. 

3.2  Results and discussion 

3.2.1  Livelihood outcomes 

Overall, the assessments show that non-timber forest product (NTFP) trade has a 
positive impact on local livelihoods (Figure 3.1). The mean scores for financial, 
human, physical, and social assets, the conventional development indicators, are 
well above the neutral line (0), with a very low occurrence of negative scores. The 
outcome for equity is positive, but with a lower average and with 24% of cases 
having negative scores. The average score for natural assets is neutral, with 42% of 
cases having a negative score, i.e., a reduction in access to the target resource.2 The 
high standard deviation for this asset group implies a large variability among cases 
in the response to commercial NTFP production. 

 

                                            
2 In the livelihood outcomes analysis, the term ‘natural assets’ only relates to the target resource. 
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Table 3.1. List of cases included in the global outcomes assessment 
 
 Product Species Locality (Province, Country) 

1 Kernels Vitellaria paradoxa C.F. Gaertner Atacora, Benin 
2 Fuelwood Acacia seyal Delile Far North, Cameroon 
3 Medicinal Bark Prunus africana (Hook. f.) Kalkman South West, Cameroon 
4 Rattan Laccosperma secundiflorum (P. Beauv.) Kuntze Centre, Cameroon 
5 Rattan Laccosperma secundiflorum (P. Beauv.) Kuntze Rio Muni, Equatorial Guinea 
6 Chewsticks Garcinia kola Heckel and Garcinia epunctata Stapf Western, Ghana 
7 Rattan Eremospatha macrocarpa (G. Mann & H. Wendl.) H.Wendl. South Western, Ghana 
8 Wood Brachylaena huillensis O. Hoffm. Cost, Kenya 
9 Root Harpagophytum procumbens (Burch.) DC ex Meisn.  Omaheke, Namibia 
10 Fruit Garcinia Kola Heckel Ogun, Nigeria 
11 Fruit Dacryodes edulis (G. Don) H.J. Lam Edo, Nigeria 
12 Bark Cassipourea flanaganii (Schinz) Alston Eastern Cape, South Africa 
13 Wood Pterocarpus angolensis DC. Northern, South Africa 
14 Wood Polyscias fulva (Hiern) Harms Mpigi, Uganda 
15 Elephant hunting Loxodonta africana Mashonaland Central, Zimbabwe 
16 Palm Fibre Hyphaene petersiana Mart. Masvingo, Zimbabwe 
17 Wood Afzelia quanzensis Welw. Masvingo, Zimbabwe 
18 Bamboo Phyllostachys heterocycla (Carrière) S. Matsum. Zhejiang, China 
19 Mushroom Tricholoma matsutake (Ito & Imai) Singer Yunnan, China 
20 Cardamom Elettaria cardamomum Maton Kerala, India 
21 Garcinia fruit Garcinia gummi-gutta var. conicarpa (Wight) N.P. Singh Karnataka, India 
22 Tendu leaves Diospyros melanoxylon Roxb. Madya Pradesh, India 
23 Ant larvae Oecophylla smaragdina Banten, Indonesia 
24 Benzoin Styrax paralleloneurum Perkins North Sumatra, Indonesia 
25 Damar resin Shorea javanica Koord. & Valet. Lampung, Indonesia 
26 Rattan Calamus spp. East Kalimantan, Indonesia 
27 Sandalwood Santalum album L. East Nusa Tenggara, Indonesia 
28 Wood Paraserianthes falcataria (L.) I.C. Nielsen Bali, Indonesia 
29 Wood Agathis alba (Lam.) Foxw. West Java, Indonesia 
30 Mushroom Lentinula edodes (Berk.) Pegler Chungnam, Korea Republic 
31 Bark Boehmeria malabarica Wedd. Oudomxay, Lao PDR 
32 Cardamom Amomum spp. Phongsaly & Huaphan, Lao PDR 
33 Mulberry Bark Broussonetia papyrifera (L.) L'Hér. ex Vent. Sayaboury & Luang Prabang, Lao PDR 
34 Fruit Choerospondias axillaris (Roxb.) B.L. Burtt & A.W. Hill Bagmati, Nepal 
35 Rattan Calamus spp. Southern Tagalog, Philippines 
36 Bamboo Neohouzeaua dullooa (Gamble) A. Camus Bac Kan, Vietnam 
37 Cardamom Amomum villosum Lour. Bac Kan, Vietnam 
38 Rattan Calamus tetradactylus Hance Ha Tinh, Vietnam 
39 Fruit Orbignya phalerata Mart. Maranhão, Brazil 
40 Fruit Platonia insignis Mart. Pará, Brazil 
41 Fruit Bactris gasipaes Kunth Amazonas, Brazil 
42 Fruit Endopleura uchi (Huber) Cuatrec. Pará, Brazil 
43 Leaves Baccharis trimera (Less.) DC. Pará, Brazil 
44 Leaves Maytenus ilicifolia (Schrad.) Planch. Paraná, Brazil 
45 Palm Heart Euterpe edulis Mart. São Paulo, Brazil 
46 Root Pfaffia glomerata (Sprengel) Pedersen Paraná, Brazil 
47 Palm Fibre Carludovica palmata Ruiz & Pav. Manabí, Ecuador 
48 Fruit Pouteria sapota (Jacq.) H.E. Moore & Stearn Veracruz, Mexico 
49 Fruit (allspice) Pimenta dioica (L.) Merr. Puebla, Mexico 
50 Leaves for fibre Sabal yapa C. Wright ex Becc. Quintana Roo, Mexico 
51 Tree bark Trema micrantha (L.) Blume Puebla, Mexico 
52 Wood Bursera glabrifolia (Kunth) Engl. Oaxaca, Mexico 
53 Wood Bursera aloexylon (Schiede ex Schltdl.) Engl. Puebla, Mexico 
54 Bush meat Tayassu tajacu and Tayassu pecari Maynas, Peru 
55 Fruit Uncaria tomentosa (Willd. ex Roem. & Schult.) DC. Puerto Inca, Peru 

 



72

NTFP trade: A trade-off between conservation and development 

 58 

 

Table 3.2. A typology of NTFP-related strategies (based on Belcher et al. 2005a)  
Household strategy Subsistence Supplementary Integrated Specialised 

extraction 
Specialised 
cultivation 

Percentage of cases* 
(N=55) 27% 36% 16% 13% 7% 

Contribution of NTFP 
to total income**  <50% <50% <50% >50% >50% 

Integration into cash 
economy***  <50% >50% >50% >50% >50% 

Cultivation No No Yes No Yes 

Land tenure State or 
communal 

State or 
communal Private State or 

communal Private 

Product value  Low Medium Medium High High 

Market Local Regional Local National and 
international 

National and 
international 

*  Total does not equal 100% due to rounding. 
** Total income = Average annual household income (cash + subsistence + barter) of producer 

households. 
*** Integration into cash economy = Percentage of total income received as cash. 

 

Figure 3.1. Aggregated mean outcomes per livelihood component 
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Note: The bars represent the mean and the lines represent the standard deviation. The percentage 
of cases with a negative mean score is presented in brackets. 
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There has been a rich theoretical discussion about the multiple components of 
livelihoods, and the Sustainable Rural Livelihoods (SRL) framework explicitly 
disaggregates them. In the cases included in the assessment the components are 
indeed differentiated, but there is a strong positive correlation between financial, 
social, human, and physical assets (Table 3.3), with the financial assets typically 
scoring highest. The score on the equity component is associated with human and 
social assets, but independent of financial and physical assets. Scores on natural 
asset indicators are correlated with equity outcomes, and independent of the rest. 
Financial assets are thus related to all asset groups, except the natural assets and 
equity. There are no negative correlations between the scores of the various 
livelihood components. 

Table 3.3. Correlation coefficients of aggregate livelihood outcomes  

Asset group Natural  

Natural  1.000 Physical 
 

Physical  .090 1.000 Human 

 

Human .121 .667** 1.000 Financial  
Financial .180 .790** .705** 1.000 Social 

 

Social .209 .505** .641** .402** 1.000 Equity 
Equity .370** .261 .401 .173 .450** 1.000 
** Correlation is significant at the.01 level (2-tailed). 

 

Classifying the cases according to the five NTFP-related livelihood strategies 
presented in Table 3.2, results in some strong patterns. All classes show positive 
mean livelihood scores, but there are variations in the absolute and the relative 
contributions of the different components (Figure 3.2). Most notably, the mean 
score for natural asset indicators is negative for the subsistence and specialised 
extraction household strategies (Table 3.4). These livelihood strategies are based on 
harvesting from the wild, which tends to result in resource depletion. Though the 
supplementary strategy is also based on harvesting from the wild, this group has a 
neutral mean score for the natural asset indicators, because it contains several cases 
where the resource is being managed to protect or stimulate growth. The integrated 
and specialised strategies based on cultivation show positive scores on the natural 
asset indicators. 
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Figure 3.2. Aggregated mean outcomes per household strategy 
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Note: The bars represent the mean and the lines represent the standard deviation. The star 
diagrams in the lower half of the figure present the relative contributions of different livelihood 
components to the aggregated mean. A dotted arrow indicates a negative average. 

 

Table 3.4. Mean aggregate livelihood outcomes per household strategy  

  Mean per household strategy Kruskal Wallis 

 
Asset group 

Subsistence Supplementary Integrated Specialised 
extraction 

Specialised 
cultivation 

Chi-
Square 

Sig. 

Natural -0.3 0.0 0.7 -0.7 0.9 19.95 0.001 
Physical 0.5 0.4 0.5 0.7 1.0 4.47 0.346 
Human 0.5 0.6 0.5 0.7 1.1 5.71 0.222 
Financial 0.6 0.5 0.6 0.8 1.2 11.81 0.019 
Social 0.3 0.4 0.2 0.5 0.7 2.35 0.671 
Equity 0.1 0.1 0.2 0.0 0.4 1.36 0.852 
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Some of the indicators in particular are indicative of the development potential of 
NTFP trade: 

 A positive score on the ‘ownership or access to production and processing 
equipment’ indicator suggests that the production-to-consumption system 
(PCS) is profitable enough to attract investment and that the stakeholders have 
sufficient resources to invest. Only the specialised cases, i.e., 20% of the total, 
have such a positive score, suggesting that the means and/or the opportunity 
for reinvestment in the sector are insufficient in the other cases. 

 The ‘changes in local infrastructure’ indicator was constructed to capture 
community spin-off effects. NTFP-based enterprise development can benefit 
the community as a whole when collective income from NTFP trade, e.g. 
through taxes or community funds, is invested in community infrastructure. 
The highest average score for this indicator is in the group of subsistence cases, 
in which community financial resources depend to a relatively large extent on 
cash generated through NTFP sales, often the main or only source of cash 
income. 

 A positive score on the ‘access to information’ indicator may also have 
important development spin-offs. In 62% of the cases, NTFP trade leads to 
improved access to information, often as a result of increased interaction with 
traders. This may contribute to improved trade, e.g. improved market 
information, as well as to more general livelihood improvements as people learn 
and apply new knowledge. 

 

The livelihood outcomes scores at the household level are consistently higher than 
at the community level (Figure 3.3). Community benefits tend to be secondary to 
those at household level and are often indirect. Equity within the community is 
negatively affected in 25% of the cases in which some households gain from trade 
opportunities while others do not, or even lose access to the resource. Particularly 
the cases in the specialised extraction group tend to have negative outcomes for 
inter-household equity. This group also has the largest difference between mean 
household and community outcomes (Figure 3.3), reflecting the importance of 
niche specialisation both to promote development but also to increase inequality. 
In line with this, cases with increasing differences between households tend to have 
negative outcomes for socio-cultural cohesion between households (Chi-Squaredf2 
= 6.227; Sig. = 0.044).  
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Figure 3.3. Mean livelihood scores - household versus community level 
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Intra-household equity improved in about half of the cases. This is correlated with 
the involvement of women in the PCS (Chi-squaredf2 = 6.8; Sig. = 0.032). This 
involvement provides opportunities for women to engage in the cash economy, 
strengthening their position in the household. There is also a positive correlation 
between women’s involvement and the ‘endogenous social resources’ indicator at 
the household level, reflecting social cohesion and confidence within the 
household (Spearman rank correlation coefficient = 0.255; Sig. = 0.060). 

3.2.2  Environmental outcomes 

There are much greater differences in the environmental outcomes than in the 
livelihood outcomes and there is much greater variability between the various 
environmental indicators across cases. The mean score at the target species 
population level is close to neutral but more than 40% of the cases experienced 
resource depletion (Figure 3.4). This is consistent with the natural asset outcomes 
in the livelihood assessment. Unsurprisingly, the effect of harvesting on the target 
species population is generally positive when the product is cultivated, and negative 
for the other cases. Cases in which households have specialised in extraction from 
the wild have the most negative mean outcome (-1), indicating a high impact of 
harvesting activities on the species’ population. 
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Figure 3.4. Aggregated mean environmental outcomes 
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Note: The bars represent the mean and the lines represent the standard deviation. The percentage 
of cases with a negative mean score is presented in brackets. At the level of the target resource 
population, the current situation was compared with the natural forest and the land-use alternative. 
The scores for both assessments were similar, and therefore the figure only presents the aggregate 
score. 

 

When comparing forest functions of the NTFP land-use ecosystem with those in 
natural forest, most cases show negative outcomes, but there are clear differences 
between groups of cases. The functions of the production systems in the ‘wild 
cases’ are relatively similar to those in natural forest (mean of -0.2), while the 
production systems in the specialised cultivation group are the least similar to 
natural forest (mean of -0.8).  

When comparing forest functions in the current land-use ecosystem with those in 
the most likely land-use alternative, most cases have neutral or positive outcomes. 
In 80% of the cases where the product is extracted from the wild, the forest species 
diversity at the land-use ecosystem level does not differ from the forest species 
diversity in the most-likely land-use alternative. In these cases the harvesters do not 
have control over the land use, and/or the product is not valuable enough to 
influence the land-use choice. The land-use choice does therefore not depend on 
the monetary value of the product and the most likely land-use alternative is similar 
to the current situation, but without commercial extraction of the product.  

In cases in which the target species is being cultivated, the land-use choice does 
depend on the value of the product, i.e., if the product had no commercial value, 
managers would use the land differently. In most of the cultivated cases, the NTFP 
ecosystem is considered to perform environmental functions better than the most 
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likely alternative land use, usually intensive agriculture. Thus, in the integrated and 
specialised cultivation groups – where people tend to have control over their lands 
– the value of the product may prevent people from converting the lands to uses 
with less environmental functions. However, with intensified production, the 
system becomes increasingly similar to intensive agriculture or horticulture. 

At the landscape scale most cases were assessed to have a positive impact. At this 
level, all household strategies have positive mean outcomes. Remarkably the 
specialised cultivation group scores among the highest with a mean outcome of 0.7. 
This indicates that more intensive NTFP management typically occurs in more 
developed areas dominated by agriculture or other intensive land uses. Thus, even 
though an intensively managed NTFP production system has low environmental 
values when compared to the natural forest, it may still provide some important 
environmental benefits of a forest ecosystem. 

3.2.3  Development and conservation 

So far, the analysis dealt with the livelihood and environmental outcomes 
independently. In this section, the relationship between the development and 
conservation outcomes will be explored. Classifying the cases by household 
strategy, Figure 3.5 considers the outcomes for development (defined as increasing 
access to financial, physical, social, and human assets) and the outcomes for 
conservation (defined as the maintenance of natural forest functions3) in tandem. 
As a general trend, the development scores are high when households specialise, 
whereas conservation scores are high when the product is collected from the wild. 
The specialised extraction group seems to represent the most balanced relation 
between development and conservation. When the various household strategies are 
seen as different stages in the development process, starting with the subsistence 
strategy and with the specialised cultivation strategy as the highest stage, the trend 
lines in Figure 3.5 suggest that the development process leads to a decrease of 
natural forest functions.  

                                            
3 The extent to which a NTFP system maintains natural forest functions is based on the scores of 
comparing the environmental functions of the NTFP ecosystem with those of natural forest. 
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Figure 3.5. Household strategies, development and conservation 

Note: The figure presents the relative relations, derived from mean scores. 
 

Principal component analysis (PCA, Figure 3.6) was used for a more nuanced 
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Figure 3.6. PCA plot of livelihood outcomes, environmental outcomes and strategies 
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Note: The two dimensions of the PCA plot represent 96% of the data variability; the first 
dimension contributes 69% and the second dimension contributes 27%. 

 

The PCA also allows addressing the relations between the outcomes and the 
household strategies. The specialised cultivation cases are characterised by relatively 
positive outcomes on livelihood assets. Groups pursuing subsistence, 
supplementary and integrated strategies are characterised by positive outcomes for 
environmental indicators at the ecosystem and landscape scales, but relatively low 
livelihood outcomes. Whereas in Figure 3.5 the specialised extraction group stood 
out as having relatively high scores for maintenance of natural forest functions, 
Figure 3.6 shows that this group of cases is mostly characterised by low outcomes 
for access to natural assets, suggesting highly unsustainable production systems due 
to rapid depletion of the target resources.  

Plotting the aggregate livelihood and environmental scores of the individual cases 
(Figure 3.7) shows that the Indonesian damar case (case 25) provides the best 
balance between conservation and development outcomes.4 The NTFP in this case 
is a valuable resin (known as damar mata kucing) tapped from the Shorea Javanica tree. 
The resin is used, amongst others, for the production of paint and cosmetics, both 
in Indonesia and abroad. Farmers in the research area earn the bulk of their income 
from selling the resin, which is harvested from cultivated trees. Even though the 
farmers have specialised in the production of this NTFP, the trees are not grown in 

                                            
4 Case 45, palm heart in Brazil, also presents a reasonable balance between conservation and 
development outcomes, but here the target species population is being over-exploited (see Fantini et 
al., 2004). 
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monoculture plantations. Instead, they are part of complex agroforest systems, 
providing a range of environmental functions associated with natural forest, 
including high levels of biodiversity.  

Figure 3.7. Aggregate livelihood and environmental outcomes for each case 
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The numbers refer to the cases in Table 3.1. 
Note: Effects on the target species population are included in the aggregate livelihood scores 
(under natural assets) and excluded from the aggregate environmental scores. 

3.3  Conclusions  

A general understanding of the potential of non-timber forest product (NTFP) 
trade for conservation and development has been hampered by the lack of 
comparative studies using a common approach. The research presented in this 
chapter was designed to fill this gap, by assessing livelihood and environmental 
outcomes of a large number of cases of NTFP trade, based on expert judgment, 
and using simple indicator sets. Though such a method unavoidably subsumes 
details, and depends on case selection, the method proved useful to obtain insight 
in the relation between types of cases and types of outcomes. 
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Almost all cases were assessed to have positive livelihood outcomes. Each of the 
cases evaluated is providing income, employment opportunities and other benefits. 
This is logical considering that one of the criteria for case selection was the 
existence of some commercially viable trade. The financial benefits are 
unequivocally positive, but in a few cases commercial production had negative 
social impacts, nearly 25% of the cases had negative equity impacts, and more than 
40% had negative impacts on the natural assets. 

Although it is without a doubt that the positive livelihood outcomes are important 
in their context, often with very limited alternatives, most of the production-to-
consumption systems (PCSs) assessed fail to provide the incentive or the 
opportunity to reinvest in the sub-sector. In these cases, NTFP trade is important 
for meeting basic needs, but there are important constraints to NTFP-based 
development. Many of these constraints may lie outside the sub-sector and reflect 
conditions typical of the rural poor throughout the developing world. The 
exception is found in cases where households specialise in cultivation. These 
systems generate the most substantial livelihood improvements, but require a 
relatively high level of access to assets (such as secure tenure and market access) to 
begin with. In most cases these conditions are not in place. 

The strong correlation found between the four main sets of livelihood indicators, 
i.e., financial, human, physical, and social assets, also has an important 
methodological implication. As Angelsen and Wunder (2003) discuss, 
comprehensive livelihood models such as the SRL framework, are useful 
conceptually, but difficult to use empirically. They suggest that simpler and less 
ambiguous indicators are more appropriate for actually measuring livelihood status 
and change. This is supported by the finding that financial indicators are a good 
proxy to measure access to human, social, and physical assets. Changes in access to 
natural assets and equity, however, are not related to financial assets and would 
need to be taken into account as independent dimensions in field-based 
measurements. 

Unlike the livelihood outcomes, with a low occurrence of negative impacts, the 
environmental outcomes are highly differentiated. Environmental outcomes vary 
between cases and between the different scales of analysis. Furthermore, outcomes 
vary depending on the benchmark that is being used. Strikingly, the role of NTFP 
systems in the landscape is consistently positive. This helps explaining the 
enthusiasm with which NTFP production was promoted in conservation and 
development approaches as an environmentally friendly mode of production. In 
many landscapes, NTFP production systems provide relatively important forest 
functions within a matrix of more intensively managed, less environmentally 
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functional land uses. It is likely that the common assumption of positive 
conservation values of NTFP commercialisation uses, explicitly or implicitly, a 
landscape level of analysis and compares the environmental values of NTFP 
systems to those of the surrounding landscape. 

On the basis of the cases analysed, it can be concluded that commercial production 
of non-timber forest products is not likely to reconcile conservation and 
development objectives. More of the one tends to mean less of the other. Cases 
that are characterised by key variables such as secure tenure and market access are 
associated with high livelihood outcomes. Cases that are less developed, probably 
because they lack the necessary conditions to facilitate development, have higher 
environmental outcomes, but this is expected with less human intervention. 

Efforts to achieve NTFP-based development need to create conditions that enable 
people to intensify forest product management and production and improve their 
market access. But these same conditions tend to have negative impacts on natural 
forests, at least at the level of the management unit. Governments and 
conservation and development organisations working in this area need to 
understand these trade-offs. Breaking away from the proposition that NTFP trade 
automatically reconciles conservation and development objectives will help the 
relevant agencies to formulate realistic objectives, and to also consider the potential 
negative effects of their interventions. 

The case of complex damar agroforests in Sumatra, Indonesia, presented the best 
balance between livelihood and environmental outcomes. The finding is in line 
with the increasing attention for agroforest systems as environmentally friendly 
modes of production (Garrity, 2004; Schroth et al., 2004a; Wiersum, 2004). In the 
following chapters I will zoom in on this particularly successful case, to explore the 
conditions and risks associated with such an apparent win-win solution.  
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4. An introduction to forest use and regulations in 
Indonesia 

While acknowledging that forest issues in Indonesia are highly complex and that it 
would take a library full of PhD dissertations to cover them, this chapter provides 
an overview of some of the main issues related to forest use and forest regulation 
in Indonesia, based on existing literature. It is meant to provide the context for the 
following chapters on the damar case in Sumatra. The focus of the chapter is on 
Indonesia as a whole, but at times I use examples from Sumatra in particular.  

4.1  Introduction 

Indonesia is an archipelago of 17,508 islands, of which 6,000 are inhabited by a 
total of approximately 235,000,000 people in 2007 (Factbook, 2008). There are 
large variations in population density and land use between the islands. Java and 
Bali, which are home to about 60% of the entire population, are characterised by 
high population densities while the other islands – often referred to as the ‘outer 
islands’ – have low population densities (Table 4.1). Despite a high rate of 
urbanisation, most people in Indonesia still live in rural areas. The outer islands, in 
particular, are predominantly rural (World Bank, 2007a).  
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Table 4.1. Percentage and population density by province in 2006 

Province Percentage to total population Population density (km2) 

Java 58.51 1,019 
Bali 1.54 609 
Nusa Tenggara Barat 1.92 211 
Nusa Tenggara Timur 1.96 92 
Sumatra 21.10 98 
Kalimantan 5.55 21 
Sulawesi 7.23 84 
Maluku and Papua 2.18 11 
Indonesia 100 118 
Source: BPS. 2008. Perkembangan Beberapa Indikator Utama Social-Ekonomi Indonesia. Maret 
2008. Badan Pusat Statistik, Jakarta. 

 

Indonesia has the third largest tropical forest area in the world, after Brazil and the 
Democratic Republic of Congo. Forest types in Indonesia include evergreen 
lowland dipterocarp forests in Sumatra and Kalimantan and nondipterocarp 
lowland forests and alpine areas in Papua. Furthermore, Indonesia has the largest 
area with mangrove forests in the world (FWI/GFW, 2002).  

Figure 4.1 shows the forest cover in 2001 according to Hansen et al. (2003). 
Measuring forest cover based on satellite images is complicated, because of cloud 
cover and because it is difficult to distinguish between the various forms of land 
cover. Estimates of the forest cover of Indonesia tend to vary due to different 
measurement methods and different forest definitions. According to an analysis by 
Holmes (2002) Indonesia had a natural forest cover (i.e., excluding agroforests and 
tree plantations) of 96 million ha in 1997. According to data presented by the 
World Bank (2007a), the total forested area in 2000 was 104.3 million ha, but this 
figure seems to include tree plantations. FAO (2006) reports a forest area 
(following the FAO forest definition) of 88 million ha in 2005.  
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Figure 4.1. Forest cover in Indonesia (2001)  

Note: NTB = Nusa Tenggara Barat. NTT = Nusa Tenggara Timur. 
Source: Adapted from Hansen et al., 2003. 
 

Indonesia’s forests are home to an enormous variety of flora and fauna. On 1.3% 
of the Earth’s land surface Indonesia harbours 10% of the world’s plant species, 
12% of mammals, 16% of reptiles and amphibians, and 17% of birds (IUCN, 2004, 
cited in ITTO, 2006). At the same time, Indonesia is one of the countries with 
most threatened mammals and birds and the rate of forest loss is among the 
highest in the world (World Bank, 2005; FWI/GFW, 2002). International 
conservation agencies therefore regard Indonesia as a priority country (Rhee et al., 
2004).  

Indonesia has 379 terrestrial Protected Areas (PAs), but many of these are 
degraded. The majority of the currently existing protected areas have been 
established in the 1980s. Recently, the re-emergence of preservationist approaches 
– as described in Chapter 1 – has been reflected in a growing number of areas that 
are coming under direct management of international conservation NGOs, for 
example as quasi-private wildlife sanctuaries and strict-nature reserves (Rhee et al., 
2004). 
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4.1.1  The socio-economic value of forest resources 

Forest resources contribute to livelihoods in direct and indirect ways. Indirect 
contributions include the regulation of water supply and watershed protection, as 
well as aesthetic and spiritual ‘services’. Direct contributions from forest resources 
can be grouped into two main categories: (i) the contributions to cash incomes in 
the industrial forestry sector (including employment); and (ii) the contributions to 
the cash incomes and subsistence needs of smallholders.  

The Indonesian industrial forestry sector is one of the most important sectors in 
the national economy, representing 3 to 4% of the national gross domestic product 
in the last decade, which is 20 to 24% of the industrial sector (World Bank, 2007a). 
The export value of forest products was US$ 5.3 billion in 2002 (Table 4.2).  

Table 4.2. Industrial forestry exports 
 Export (US$ millions) 

 
Year 

Sawnwood Plywood Other processed 
wood 

Paper Total 
Share of 

industrial 
exports (%) 

Share of 
total 

exports (%) 

1985 307 825 53 21 1,206 28.4 6.5 
1990 110 2,726 491 156 3,483 29.3 13.6 
1997 380 3,411 1,512 939 6,241 17.8 11.7 
2000 331 1,989 1,241 2,291 5,852 13.9 9.4 
2002 371 1,748 1,132 2,097 5,349 13.8 9.4 
Source: World Bank, 2007a. 

 

Timber harvesting can generate large amounts of money, but this does not always 
benefit the poor because logging tends to be capital, technology and skill intensive 
(Angelsen and Wunder, 2003). Moreover, although the forestry sector is important 
for the national economy, it does not provide a major source of employment. In 
Indonesia about 400,000 people work in the formal forestry sector, i.e. in the 
pulpwood plantations, logging, pulp and paper industry, and sawnwood industry 
(World Bank, 2007a). The industrial forestry sector is largely dependent on natural 
forest, for which logging companies are given logging concession rights (Hak 
Pengusahaan Hutan - HPH). A smaller (but growing) portion of the formal forestry 
revenues come from industrial timber and pulp plantations (Hutan Tanaman Industri 
- HTI). These tend to be monocultures of fast-growing species, such as Mangium 
(Acacia mangium). The possibilities for local communities to enter into partnerships 
or make deals with large-scale companies may have increased in recent years – both 
as regards the extraction of timber from natural forest (see Palmer and Engel, 
2007) and plantation development (see Nawir et al., 2003).  
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In addition to the industrial forestry sector, many smallholders in Indonesia use 
forest resources for subsistence and cash income.1 Fuel wood is used for cooking, 
wood, bamboo and rattan are used for construction and furniture, leaves and 
branches are used as fodder, forest plants are used for medicines and a wide range 
of products (including latex and resins) are sold on the market. The fact that forest 
products are used for both subsistence and cash income and their collection may 
be seasonal means quantifying their contribution to livelihoods is difficult.2 
Moreover, the value of the insurance function of forests against shocks is difficult 
to measure (Warner, 2000). 

There is a strong link between poverty and dependence on non-timber forest 
products (NTFPs) and NTFPs generally are more important to low-income than to 
high-income people (Jodha, 1986; Falconer, 1992; Cavendish, 1997; Pimentel et al., 
1997; Neumann and Hirsch, 2000). In Indonesia, just like in other tropical 
countries, the gathering of NTFPs from natural forests is particularly important to 
disadvantaged and marginalised groups, namely landless, tribal people, and women, 
while these groups tend to have relatively little decision-making power and tenure 
security over resources (Colfer et al., 2001; McDougal, 2001). In contrast to timber, 
NTFPs tend to be more accessible to the poor, as their production generally does 
not require high levels of financial capital and they are often available in de facto 
open access areas (Angelsen and Wunder, 2003). Important NTFPs in Indonesia 
are cinnamon, copal, charcoal, seeds, resins, bamboo, eucalyptus oil and rattan. 
NTFP-related data is typically scarce and unreliable. Since much of the NTFP trade 
within Indonesia is informal, the value of domestic trade is hard to estimate. The 
World Bank (2006) made an effort to compile data from the Ministry of Forestry, 
the Indonesian Central Bureau of Statistics and the FAO and used it to estimate 
that exports of rattan, charcoal, seeds, and damar resin can reach US$ 50 million per 
year.  

Non-timber forest products are not necessarily extracted from natural forests. As 
mentioned in Chapter 1, NTFPs are produced in a wide range of production 
systems, from extraction in the wild, through some form of management, up to 

                                            
1 Estimates regarding the number of ‘forest-dependent people’ vary greatly because the definition of 
the term ‘forest-dependent people’ is ambiguous. Sometimes the term refers to groups of gatherers 
and hunters who rely almost entirely on forest resources, while on other occasions the term also 
includes farmers in frontier areas who may occasionally collect products from the neighboring forest, 
or even from trees grown on agricultural lands (Byron and Arnold, 1999). 
2 See Godoy et al. (2000) for an attempt to quantify the value of forest products to local people. See 
De Beer and McDermott (1989; 1996) for a study of the economic value (including subsistence and 
cash value) of non-timber forest products in Asia, at both the level of rural households and at national 
level.  



90

NTFP trade: A trade-off between conservation and development 

 76 

agroforests and monoculture plantations. Agroforests are a particularly important 
category in Indonesia as they are a source of livelihood for an estimated 4 million 
people, which is significantly more than the number of people employed by the 
formal forestry sector (World Bank, 2007a). Michon and De Foresta (1995) 
estimated that Indonesian agroforests produce about 70% of the rubber produced 
in Indonesia, 80% of the damar resin and about 80 to 90% of the marketed fruits. 
Coffee growing under shade is an agroforest product too (cf. Gillison et al., 2004).  

4.1.2  Agroforestry 

In many parts of Indonesia it is easy to mistake man-made forest for natural forest, 
and the boundaries between the two are often unclear. All over the country farmers 
have developed tree-based land-use systems, such as the ‘jungle rubber’ agroforests 
of Sumatra and Kalimantan (e.g. Gouyon et al., 1993), West Kalimantan’s tembawang 
(e.g. De Jong, 2002) and the damar agroforests in Lampung (e.g. Michon et al., 
2000). I devote some attention to the general concept of agroforestry below, as it 
represents a promising form of NTFP production and is of particular relevance in 
the Indonesian context (Michon et al., 1997). 

Agroforestry can be defined as a “dynamic, ecologically-based, natural resource management 
system that, through the integration of trees on farms and in the landscape, diversifies and sustains 
production for increased social, economic and ecological benefits” (Leakey, 1996 cited in 
Swallow  et al.., 2006: 86). The social and economic benefits are related to: the soil 
and water conservation qualities of agroforestry systems, helping to prevent land 
degradation and maintaining long-term productivity; the diversity of products 
produced in agroforestry systems, helping to spread risk (e.g. related to price 
fluctuations and diseases); and the provision of products for subsistence use (e.g. 
fruits, vegetables, medicinal plants and fuel wood) in addition to the products that 
are sold in the market. The most important ecological benefits are related to 
watershed protection, climate change mitigation (through carbon sequestration), 
and biodiversity conservation (Garrity, 2004). 

Agroforestry can contribute to biodiversity conservation in three ways. First, 
agroforestry systems provide a habit for forest species. A significant number of 
these species may be ‘unplanned’ components of the system, and may contribute to 
the productivity and stability of the land-use system. Second, agroforestry can help 
to create a biodiversity friendly mosaic of agricultural and natural vegetation that 
allows for movements of forest species between patches of natural forest. Third, in 
some cases, adoption of agroforestry practices helps to reduce pressure on natural 
forest by providing timber and non-timber forest products that would otherwise be 
collected from natural forest. Moreover, the shift from swidden cultivation to 
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permanent agroforestry can in some cases lead to decreasing pressure on natural 
forest by increasing yields and labour requirements per unit of land (Schroth et al., 
2004b). However, higher profitability can also lead to agricultural expansion, 
resulting in increased forest conversion (Angelsen and Kaimowitz, 2004).  

A rough distinction can be made between simple and complex agroforestry 
systems. Simple agroforestry systems may involve a combination of annual and 
perennial crops with one, or a limited number of, tree crops, for example to 
provide shade. Complex agroforestry systems have a complex vegetation structure 
and an ecological functioning that is comparable to that of natural forest, including 
soil protection, regulation of water flows, and biodiversity conservation. There are 
two broad categories of complex agroforestry systems, i.e., tree-dominated 
homegardens and agroforests. Homegardens are small and intensively managed 
plots located near a farmer’s house. Agroforests are not located in household 
compounds, and, even though they are generally composed of numerous 
individually owned and managed plots, they appear to be a forest massif (De 
Foresta et al., 2000; see Wiersum, 2004 for a classification of agroforests). 
Agroforests can be developed on agricultural lands, but can also be established in 
small gaps or clearings in existing forest. The latter case can be regarded as a form 
of enrichment planting – gradually modifying the species composition. Some 
agroforests are permanent, i.e., they are maintained over time by inter-planting new 
trees on a regular basis (in Indonesian language this system is known as sisipan). 
There are also agroforest systems that are not maintained throughout time, but 
function as rotational systems (Van Noordwijk et al., 2003).  

The domestication of forest species in Indonesia has two origins. The first is 
related to the domestication of fruit and other useful trees for subsistence 
purposes, often resulting in home gardens. The second is related to the expansion 
of forest product trade. Trade in forest products increased dramatically during 
colonial times, stimulated by demand from European markets. Access to the 
European market did not only give rise to large-scale cultivation on Dutch-owned 
plantations, but also to smallholder cultivation of products like coffee, rubber, 
cinnamon, pepper, rattan, latexes and resins (Michon et al., 1997; Michon, 2005).  

Many parts of Indonesia have witnessed a transition from swidden cultivation 
practices to permanent cultivation of tree crops in agroforestry systems. In addition 
to the increasing demand for forest products referred to above, other 
developments that can be related to the shift from subsistence-oriented swidden 
cultivation to sedentary cultivation of cash tree-crops are a gradual incorporation 
into a cash economy, decreasing access to the wild resource, decreasing 
productivity of existing agricultural systems, consolidation of land ownership rights 
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and population growth (Wiersum, 1982; Potter, 2001; Henley, 2005b; Michon, 
2005).  

Sumatra is famous for its smallholder agroforestry systems which, for example, 
produce coffee, pepper and rubber (Michon et al., 1992). During the first part of 
the 20th century there was a gradual move away from swidden cultivation towards 
sedentary coffee, pepper and rubber-based agroforest systems in the Sumatran 
uplands, often in combination with irrigated rice in the lowlands. This shift was 
helped by the introduction of new varieties. The introduction of the Robusta 
coffee variety in around 1915 made coffee cultivation an attractive option for 
smallholders because Robusta was easier to manage and was less labour intensive 
than the Arabica variety that had been used up to then (Burgers, 2004). At around 
the same time, the rising price for rubber (related to increased demand from tire 
manufacturers) and the introduction of a new rubber variety from Latin America – 
Hevea brasiliensis – resulted in the expansion of rubber cultivation (Tengwall, 1945).  

4.1.3  Deforestation in Indonesia 

The FAO (2001) defines deforestation as the conversion of forest to another land 
use or the long-term reduction of the tree canopy cover below the minimum 10% 
threshold. Forest degradation is defined as changes within the forest which 
negatively affect the structure or function of the stand or site, and thereby lower 
the capacity to supply products and services (FAO, 2001).  

Deforestation in Indonesia is not a new phenomenon. Forest cover in Indonesia 
was about 90% of the land surface in 1500, and had decreased to 66% in 1941 
(Boomgaard, 1997). Before 1970 deforestation in Indonesia was driven mostly by 
population growth and agricultural expansion. However, the rate of deforestation 
was lower than the rate of population growth because of the relationship between 
population growth and investments in sustainable use and agricultural 
intensification (Henley and Osseweijer, 2005). On the island of Java, forest 
degradation was also caused by the extraction of teak (Tectona grandis).3 In the 17th 
century, the Dutch East India Company (Vereenigde Oost-Indische Compagnie or VOC) 
started exploiting teak forests on Java for shipbuilding and construction. Over the 
years exploitation intensified due to technological innovations (Boomgaard, 2005).  

Even though significant areas of natural forest disappeared or were degraded 
before 1970, deforestation in Indonesia has been increasing dramatically since the 

                                            
3 Teak (Tectona grandis L.F.) from India was introduced on the island of Java by Hindu monks in the 
14th century (Behaghel, 1999). 
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1970s – despite increased conservation attempts (Boomgaard, 2005; Fox, 2005). 
Based on remote sensing data, Holmes (2002) found that annual deforestation 
increased from 1 million ha in 1985 to 1.7 million ha in 1997. After 1997 annual 
deforestation seems to have increased even further (Holmes, 2002).  

Table 4.3 shows the loss of forest between 1990 and 2000 for the major island 
groups as published by the World Bank (2007a). Between 1990 and 2000, 20.9 
million ha of forest were lost. In the same period an area of 12.3 million ha of 
forest was gained due to re-growth and planting, though these are generally forests 
with much lower biodiversity. In 2000, Papua had the largest forest area. According 
to these figures there was a net increase in forest in Papua between 1990 and 2000. 
Recently, however, forest exploitation activities seem to have been moving to 
Papua (World Bank, 2006) and it is therefore likely that deforestation now exceeds 
regrowth. Forest losses have been highest on the western islands of Kalimantan 
and Sumatra. Figure 4.2 shows how the forest cover on Sumatra – the sixth largest 
island in the world with a land area of 473,607 km² – decreased between 1980 and 
1999. Several ambitious multimillion dollar projects to conserve natural forest have 
been set up, but have not been able to stop forest degradation (World Bank, 
2001b). 

Table 4.3. Forest cover change 1990-2000 by major island group (x 1,000,000 ha) 

Major island 
group 

Land 
area 

Forest 
cover 1990 

Forest loss 
1990-2000 

Forest gain 
1990-2000 

Forest 
cover 2000 

Net % 
change 

Sumatra 46.8 22.7 8.1 3.2 17.8 -27.3% 
Java Bali 13.7 2.6 1.1 1.0 2.5 -6.2% 
Kalimantan 53.0 36.1 7.0 2.6 31.5 -13.7% 
Sulawesi 17.4 10.8 1.2 1.1 10.7 -1.1% 
Papua 40.2 32.9 2.1 3.2 34.0 3.4% 
Indonesia 185.0 112.6 20.9 12.3 104.1 -8.2% 
Source: Adapted from World Bank, 2007a (based on unpublished analyses by Muliastra and 
Boccucci, 2005). 
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Figure 4.2. Deforestation on Sumatra 1980-1999 

 
Source: Map compiled by Ekadinata from the World Agroforestry Center, Bogor. The 1980 landcover 
map is from the World Conservation Monitoring Center (WCMC). The 1999 landcover map is from 
the Indonesian Ministry of Forestry. 
 

The data presented in Table 4.3 is based on an analysis conducted by Muliastra and 
Boccucci in 2005 and published by the World Bank in 2007. Muliastra and 
Boccucci compared forest cover between 1990 and 2000 by compiling remote 
sensing data from various sources. The advantage of their method is that the areas 
without data due to cloud cover are reduced. However, the World Bank report 
(2007a) does not specify the definition of forest cover and non-forest cover that 
were used by Muliastra and Boccucci. Clearly, the results of landcover analyses will 
differ greatly depending on the forest definition that is used. Moreover, landcover 
analyses that only distinguish between forest and non-forest categories do not 
provide information on the various types of forest cover. Hadi and Van Noordwijk 
(2005) emphasise the need for more subtle analyses of forest cover which recognise 
the many gradations between forest and non-forest. In addition to the distinction 
that can be drawn between primary and logged-over forest, it is also necessary to 
distinguish between mixed anthropogenic forest (agroforests) and industrial tree 
plantations, namely pulpwood plantations (Mangium – Acacia mangium) and oil 
palm plantations. More detailed analyses of forest cover are currently being carried 
out by the Indonesian Ministry of Forestry, but no results are available as yet. 
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4.1.4  Causes of deforestation 

It is difficult to measure the effects of different actors who contribute to 
deforestation, not least because their actions are related to each other (Box 4.1). 
According to both FWI/GFW (2002) and the World Bank (2007a), the industrial 
impact on the Indonesian forest during the last decades has been greater than the 
effects of small-scale farmers. Below I address the main causes of deforestation in 
Indonesia – small-scale conversion, industrial extraction, conversion to oil palm 
and forest fires – and how they relate to each other. 
 

 

Box 4.1. The process towards full conversion of natural forest 

Kessler (2005) provides a simplified description of the process towards forest 
conversion in Indonesia, consisting of three stages. The first stage is the transformation 
from natural forest to degraded forest through selective logging, resulting in a partially 
logged-over forest, with still high levels of biodiversity. The second stage is 
encroachment by farmers along the logging roads, resulting in a mosaic landscape with 
patches of degraded forest and patches of agricultural fields (sometimes with integrated 
trees). In the third and final stage all remaining forest is cleared and the patchy 
landscape is transformed into monocultural plantations, often owned and managed by 
large-scale industrial companies. 
 

 

Forest conversion for small-scale agriculture 

Forest conversion for small-scale farming is estimated to contribute to about 20% 
of the total forest loss in Indonesia (FWI/GFW, 2002). Though the relation 
between population growth and deforestation rates is not always clear-cut (Henley 
and Osseweijer, 2005), the fact that the population of Indonesia grew from about 
100 million in the mid 1960s to 200 million by 2000 has undoubtedly increased 
pressure on natural resources (Fox, 2005). Population growth in Kalimantan and 
Sumatra was not only due to natural growth but also the result of the 
transmigration schemes with which the Indonesian government resettled more 
than 2.5 million people from densely populated areas in Java and Bali to sparsely 
populated areas on the outer islands. Between 1960 and 1999 an estimated 2 
million ha of forest were cleared for the construction of settlements and 
agricultural areas for transmigrants (FWI/GFW, 2002). Moreover, transmigration 
schemes have often been associated with secondary impacts due to (illegal) 
encroachment and the attraction of spontaneous migrants (World Bank, 2007a).  
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Unsustainable exploitation of forest resources 

The last several decades have been characterised by unsustainable exploitation of 
natural timber resources, and a lack of (re)planting activities. Since the 1970s 
timber concessions on more than half of the county’s total forest area have been 
granted to logging companies (FWI/GFW, 2002). The first round of logging does 
not necessarily lead to total destruction. If the minimum regeneration period of 35 
years is not respected, however, a second cut results in severely damaged forest, 
which is then often (legally or illegally) converted to other land use (World Bank, 
2007a). Exploitation of timber from natural forest seems to be moving from 
Sumatra and Kalimantan in the west, where many accessible commercial timber 
resources have been depleted, to Papua in the east (World Bank, 2006).  

In addition to the logging concessions, the government has also allocated about 
19.4 million ha to establish timber and pulp plantations, although only a fraction of 
this area has actually been planted.4 Reasons for plantation failure include conflicts 
over land with local farmers, bad management and corruption. Moreover, from a 
private perspective, the extraction of trees from old-growth forests is cheaper than 
managing plantations, and this is not likely to change until either the resources are 
exhausted, or until the old-growth forest is effectively protected (Van Noordwijk et 
al., 2003).  

An important factor that has been driving unsustainable levels of tree harvesting 
from natural forest is the overcapacity in the pulp and paper industry. In the early 
1980s the government started actively stimulating this industry, for example by 
implementing a ban on the export of logs. Investments in the wood-processing 
industry increased as a result – first in plywood production and later also in the 
pulp and paper industry. This, in turn, resulted in a capacity to process logs that 
was much higher than could ever be harvested in a legal and sustainable manner 
(Barr, 2006). Since the late 1980s, production capacity of the pulp and paper 
industry has increased with about 700 percent. The demand from this sector has 
grown much faster than the pulpwood plantations have been established. The pulp 
and paper industry therefore relies to a large extent on wood from natural forest. 
An estimated 85% of the wood used by the pulp and paper industry in Indonesia 
comes from natural forest (FWI/GFW, 2002).  

                                            
4 Although plantation (HTI) development is officially meant to reduce pressure on natural forest, a 
significant part of the area allocated for HTI development still had natural forest (Potter and Lee, 
1998; Kartodihardjo and Supriono, 2000). Moreover, according to the World Bank (2007a) 40% of the 
lands that were cleared for plantation development were not replanted after the timber was sold. 
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The annual industrial demand of wood-based industries (timber, wood products, 
pulp and paper) greatly exceeds the possible sustainable yield from existing natural 
production forests and plantations (World Bank, 2006). This overcapacity spurred 
illegal logging (Barr, 2001). Table 4.4, which compares estimated log consumption 
(based on industrial production figures) with official log production data from the 
Ministry of Forestry (thus not including unreported mills), clearly shows the gab 
between industrial demand and official – legal – supply. 

Table 4.4. Comparison of log production and consumption (x 1,000,000 m3) 
 Timber Pulpwood 

 
Year 

Log 
consumption 

Official log 
production Gap 

Log 
consumption 

Official log 
production Gap 

1985 23.5 14.6 8.9 0   
1990 34.8 25.3 9.5 3.1   
1997 33.7 29.1 4.6 13.8 0.4 13.4 
2000 29.4 10 19.4 18.4 3.8 14.6 
2004 28.1 6.2 21.9 22.4 7.3 15.1 
Source: Adapted from World Bank, 2007a. 

 

The increased logging activities since the 1970s have paved the way for the 
conversion of forest to other land uses. The construction of logging roads opened 
up areas that were previously inaccessible. Sometimes logged-over forest is 
converted by farmers for small-scale agriculture purposes. Other times, logged-over 
forests are converted by companies (either legally or illegally) for the establishment 
of oil palm or tree plantations (World Bank, 2007a). 

Forest conversion to oil palm 

Oil palm (Elaeis guineensis) plantations spread rapidly at the expense of natural forest 
in the 1990s (Wakker, 2000). Recently, oil palm has become even more attractive 
due to the rising demand for bio-energy, largely driven by policies to reduce CO2 

emissions. A recent study by Koh and Wilcove (2008) shows that in Indonesia 56% 
of the oil palm expansion between 1990 and 2005 occurred at the expense of 
natural forests. 

Oil palm was first introduced in Southeast Asia in the 19th century. The palm 
produces a fruit from which oil is made that is used for a wide range of products, 
from cooking oil to cosmetics. Indonesia and Malaysia are the world’s largest oil 
palm producers. Timber and pulp tree plantations are usually considered to be 
‘forested lands’, but oil palm plantations are not (Colchester et al., 2006). Though 
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the oil palm may be classified as a ‘tree’, the FAO (2001) does not regard oil palm 
plantations as ‘forest’ since they are considered to be for ‘agricultural production’. 

During the rule of President Suharto (1967-1998), the Indonesian government 
started actively supporting the establishment of oil palm plantations – first through 
state-owned companies and later also through private companies (Casson, 1999). 
Oil palm production became one of the fastest growing sub-sectors of the 
economy. Between 1967 and 1997 the oil palm sector showed an annual increase in 
Crude Palm Oil (CPO) production of 12% and the area under oil palm grew 
spectacularly (Figure 4.3). Between 1997 and 2003, CPO production increased 
from 5.38 million tons to 10.6 million tons. Exports of CPO increased from 1.47 
million tons (US$ 745.2 million) in 1998 to 6.33 million tons (US$ 2.0 billion) in 
2002. Most of the current plantations are located in Kalimantan and Sumatra. They 
are managed by both state and private companies (Colchester et al., 2006). 
Colchester et al. (2006) estimated that in 2006 about 6 million ha was under oil 
palm and that, when taking regional plans into account, another 20 million ha was 
planned for oil palm expansion in the near future. 

Figure 4.3. Oil palm expansion in Indonesia 

Sources: Adapted from Wakker, 2005 and Colchester et al., 2006 
 

Because of economies of scale, oil palm production is only economically feasible in 
plantations of at least 4,000 ha, which is the minimum area needed for a Crude 
Palm Oil mill (processing the Fresh Fruit Bunches – FFB) to operate feasibly. 
Consequently, most oil palm plantations are in the hands of large-scale companies. 
Some companies have contract farming arrangements. The most common scheme 
in Indonesia is the Perkebunan Inti Rakyat (PIR) scheme, which is translated into 
Nucleus Estate and Smallholder (NES) scheme. In this scheme, the company 
manages its own plantation (called inti) and in addition to that, develops plantations 
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that are managed by smallholders (called plasma). The smallholders sell their FFB to 
the company (Wakker, 2005). 

Though assessments of smallholders’ incomes from these schemes vary (see, e.g. 
Potter and Lee, 1998; Belcher et al., 2004), many cases are known in which 
smallholders get trapped in a dependency situation due to the credit schemes. Oil 
palm companies have been heavily criticised for the social and environmental 
impacts of their business, namely the conversion of natural forest for plantation 
development, land right conflicts with local communities, and the unfair treatment 
of labourers and smallholders. Some industries are moving to address these issues 
by joining the Roundtable on Sustainable Palm Oil (RSPO) initiative, set up by the 
oil palm industry and involving NGOs whose aim is to make oil palm production 
more sustainable. In spite of this initiative, major problems persist. One of the 
main underlying causes is the Indonesian government’s policy to allocate forest 
land (which is often still both forested and used by local people) to oil palm 
industries (Wakker, 2005). This will be addressed in greater detail in the last section 
of this chapter. 

Forest fires 

In the 1990s large areas of forest were destroyed by fire. The use of fire to clear 
lands for agriculture is an old technique. However, the scale and intensity of fires 
has been increasing as forests became more vulnerable to fires due to logging 
practices.5 Forest fires associated with ENSO (El Nino Southern Oscillation) 
droughts have become highly destructive in the last couple of decades and have 
caused health problems to people as far away as in Singapore and Malaysia. The 
forest fires in 1997/1998 are estimated to have damaged approximately 9,745,000 
ha of land in Indonesia, most of which was in Sumatra and Kalimantan (Fox, 
2005). It is commonly assumed that a significant number of the fires were started 
deliberately by companies to clear lands for plantation development, as burning is 
the quickest and cheapest clearing technique (Casson, 2003). Oil palm companies 
in particular are attributed a key role. Indeed, many of the 1997/1998 forest fires 
occurred in oil palm concession areas (Wakker, 2005; Potter, 2001). 

                                            
5 Poor logging practices result in an accumulation of (easy to burn) logging waste in the forest. 
Furthermore, ground vegetation of pioneer and secondary species make logged-over areas more fire 
prone than ‘undisturbed’ tropical moist forest with little ground vegetation (FWI/GFW, 2002). 
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4.2  Forest regulations in Indonesia 

In Indonesia there have been – and still are – numerous forms of forest 
governance that are not related to the state. Examples are local leaders who claim 
ownership of forest resources and demand a percentage of the value of products 
collected in ‘their’ forest, or reserve them for hunting. In addition, a lot of 
communities in Indonesia have been designating certain areas ‘sacred forests’ 
where people are not allowed to come or are not allowed to take products from. A 
sacred forest could, for example, be the place where the souls of people go after 
their death (Boomgaard, 2005). In this section, however, I focus primarily on state-
organised forest regulations. 

4.2.1  Pre-independence 

In the 17th century the Dutch East-Indies Company (VOC) developed an interest 
in teak from Java, as it was used for construction, export, and, most importantly, 
shipbuilding (Peluso, 1992). The first act of forest management by the VOC 
appears to have occurred in 1722 when it was decided to ‘close’ a teak forest in 
West Java for further exploitation out of fear that the forest would be completely 
degraded. In the following years the VOC continued to close down more forest 
areas for regeneration purposes (Boomgaard, 2005). The VOC went bankrupt by 
the end of the 18th century and control was taken over by the Dutch state. Under 
Governor-General Daendels (1808-1811) the Dutch implemented a programme to 
maintain and restore teak forests in Java. Management and exploitation rights were 
given to the colonial government’s Forest Service. Villagers were still allowed to 
collect deadwood and non-timber forest products but were prohibited from 
accessing teak for commercial purposes. This can be regarded as the starting point 
of state control over Indonesian forest areas (Bachriadi and Sardjono, 2006). 
Thereafter the Forest Service was abolished twice, for the first time from 1811 to 
1816 during the short period of English rule, and for a second time from 1826 to 
1869 for financial reasons. In 1869 a new colonial Forest Service was set up 
(Boomgaard, 2005). An important point in the legal history of forest management 
was the agrarian law of 1870 with which the Dutch state declared all forest lands 
and all lands that were unclaimed (i.e., land that was not cultivated or land that had 
been fallow for more than three years) as the domain of the state – the so called 
‘Domeinverklaring’ (Peluso, 1992).  

The Dutch Forest Service distinguished between regulation on Java and regulation 
on the other islands. On Java the forest administration was highly centralised, with 
state control over all land that could not be proven to be owned (individually or 
communally) by villagers (Peluso, 1992). On the other islands of the archipelago, 
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however, the Dutch had a type of indirect control during most of the colonial 
period, leaving the forest resources under the authority of local leaders. On these 
islands large areas were managed by local communities, under some form of 
customary control. The Dutch colonial government allowed these Adat systems 
(see Box 4.2) to coexist with the colonial legal system.  
 

 

Box 4.2. Adat 

Adat is usually translated as ‘custom’. Adat communities are communities which are 
governed by customary law, and where rights, responsibilities and resources are 
allocated in line with customary values and beliefs (Colchester et al., 2003). Contreras 
and Fay (2005: 7) write, “Adat refers to the cultural beliefs, rights and responsibilities, customary 
laws and courts, customary practice and self-governance institutions shared by an indigenous group prior 
to incorporation into a colonial or post-colonial State. Adat is location-specific and changes over time. 
Adat governs behaviour between individuals as well as within and between families, communities and 
outsiders. It also governs the relationships between people and nature.” Adat communities have 
maintained certain forms of customary law and governance as opposed to, or in 
addition to, central state law and governance. The Dutch recognised the existence of 
Adat rights over land, and established a system of legal dualism – one legal system for 
Europeans and another legal system for native people. They reasoned that accepting 
Adat law would be more effective than trying to impose their own law. Adat law was 
formalised and special courts were established to administer Adat disputes. The Dutch 
legal scholar Van Vollenhoven (1874-1933) became famous for his systematic studies of 
Indonesian Adat law (see Holleman, 1981).  
 

 

At the end of 19th century the Dutch called on the expertise of several German 
foresters and this marked the start of a more ‘scientific’ approach to forestry and 
timber production (Peluso, 1992). The Forest Service had initially been involved 
primarily in the management of teak forest. At the end of the 19th century the 
Forest Service broadened its attention to include the maintenance of forests for 
regular water flows and for preventing soil erosion and floods (Boomgaard, 2005). 
The accepted scientific argument for the conservation of forests was that forests – 
in particular the humus layer on forest soils – act like a sponge, sucking up water in 
the wet season, and releasing it in the dry season, when irrigation water is scarce.6 
Maintaining forest was therefore deemed essential in order to maintain agricultural 
production (see, e.g. Ham, 1895; Zwart, 1927; and Heringa, 1939). The idea that 

                                            
6 The sponge theory was criticised for overstating the role of forests. Roessel (1927, 1938), for 
example, put forward the argument that diminishing water supplies are not always related to changes 
in vegetation, and stressed the importance of geological formations on the hydrological condition. 
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forests are needed for healthy hydrological systems and erosion prevention became 
the dominant view among foresters and Forest Service staff (Galudra and Sirait, 
2006). In addition, it was commonly assumed that local people would not be able 
to manage forests for the maintenance of hydrological functions (see, e.g. Ham, 
1895). Local land-use practices, such as shifting cultivation and the use of fire were 
seen as detrimental (see, e.g. Van de Koppel, 1945).  

Initially the Dutch did not pay much attention to the forests outside of Java 
because they contained much less teak (see Box 4.3). Dutch interest in the forest 
resources on the outer islands started rising at around the turn of the 19th century. 
These forest lands had the potential to be converted into export crop plantations 
(Lindayati, 2000). Moreover, the Forest Service wanted to establish forest reserves 
and reforest deforested areas in order to protect watersheds and maintain healthy 
hydrological conditions. In the early 20th century approximately 15% of Sumatra 
was assigned to be ‘reserved’ for hydrological reasons (Van de Koppel, 1945). 
However, Forest Service management of forests outside Java was complicated 
because of the various treaties and arrangements with local rulers, who maintained 
their traditional control over the forest resources (Lindayati, 2000). Boomgaard 
(1996) notes that, even though the ‘domeinverklaring’ of 1870 had been enacted in 
the outer provinces in 1875, the establishment of forest reserves outside of Java 
was complicated by the issue of indigenous rights. A regulation on the forests in 
the outer islands dealing with the issue of indigenous rights was drafted in 1931, 
but when the Japanese occupied the country in 1942 the regulation still had not 
been formalised (Boomgaard, 1996). 

In the early 20th century forest regulation for other than production or hydrological 
reasons started as a response to the growing concerns about the loss of nature, and 
wildlife in particular. In the Netherlands the Society for the Preservation of Natural 
Heritage (‘Vereeniging tot Behoud van Natuurmonumenten’) was established in 1905. In 
the same year, the Dutch government passed regulations to limit bird hunting in 
Indonesia (then called the Netherlands East Indies). This was in response to the 
depletion of tropical birds, namely the Birds of Paradise (Paradisaeidae) in New 
Guinea, which were hunted for their feathers, as these were fashionable ornamental 
items at the time. In 1912, the Netherlands Indies Society for Nature Protection 
was established and four years later the government proclaimed a ‘Nature 
Monuments Ordinance’ after which various areas were established as ‘nature 
monuments’ or ‘game reserves’. Nature monuments and game reserves were meant 
to protect nature to conserve certain species (Westermann, 1945). By 1939, 118 
reserves had been established by the state. However, these reserves existed mostly 
on paper (Boomgaard, 2005). 
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Box 4.3. Minor Forest Products 

The use of timber from the outer islands for commercial purposes remained limited 
during Dutch colonial rule. In fact, as Van de Koppel (1945) writes, non-timber forest 
products – then referred to as ‘minor forest products’ – were more important for 
export than timber. In 1936, for example, the export value for ‘minor forest products’ 
from the outer islands was 4,900,000 guilders, compared to 3,600,000 guilders for 
timber. The most important non-timber forest products for international trade were 
rattan, resins, camphor and certain tanning barks (Van de Koppel, 1945). 
 

 

4.2.2  Post-independence 

The Indonesian Forest Service (Jawatan Kehutanan) was founded in 1945, soon after 
Indonesia declared its independence from the Dutch. The Indonesian Forest 
Service resembled its colonial predecessor in many ways. Many of its leaders came 
from the colonial administration and they often translated the old regulations 
directly into Indonesian. This implied state control on Java, while leaving the 
regulation outside of Java mostly decentralised. After independence the system of 
legal dualism (Adat systems coexisting with the national legal system) was therefore 
continued and it remained in place throughout most of the period under the rule of 
Sukarno – the first president of Independent Indonesia (Peluso, 1992). In 1960 the 
Basic Agrarian Law (BAL) was issued and this recognised Adat land claims as long 
as they did not conflict with national interest. The nature of such conflicts or the 
ways in which conflicts between Adat claims and ‘national interests’ could be 
resolved were, however, not specified (Barr, 2006).  

With the coming of Suharto’s authoritarian regime in 1967 – referred to as the 
‘New Order’ by Suharto himself, to mark the break with the previous regime of 
Sukarno – the government’s approach to forest resources became more centralised 
and focused on the exploitation of natural resources for national development. 
Suharto introduced the Basic Forestry Law (BFL) in May 1967 which secured the 
state’s control over forest areas in the whole country. The BFL designated 143 
million ha as ‘forest land’ (Kawasan Hutan) – not less than three quarters of 
Indonesia’s total land area (see Box 4.4). With the Law, the central government in 
Jakarta aimed to affirm control over forest resource management, with the main 
aim being to increase revenues in support of national development programmes 
(Dermawan et al., 2006). According to several authors (e.g. Bachriadi and Sardjono, 
2006; Galudra and Sirait, 2006) the BFL of 1967 should be regarded as a 
prolongation of the Dutch approach to forest lands. The BFL recognised the 
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existence of locally owned forests but, at the same time and similarly to the BAL of 
1960, it stated that national development objectives would always override local 
claims (Duncan, 2007). 
 

 

Box 4.4. Definitions of forest land 

Definitions of forest lands and their tenure status are quite tricky to establish in the 
current Indonesian context because of existing ambiguities regarding the legal status of 
certain claims (Contreras-Hermosilla and Fay, 2005). The term ‘forested lands’ is used 
to refer to lands that are actually covered with forest (primary, secondary or 
plantations). The terms ‘forest land’, ‘forest zone’, ‘state forest land’, and ‘state forest 
zone’, are generally used to refer to the lands that were classified by the government as 
the lands designated to be under the control of the Government of Indonesia through 
the Ministry of Forestry.  
 

 

Suharto’s forest administration issued 20 year logging permits (Hak Pengusahaan 
Hutan - HPH) to both state-owned and private companies. After logging the HPH 
concessions, these areas could be turned into industrial tree plantations (Hutan 
Tanaman Industri - HTI), often with exotic species like Mangium (Acacia mangium). 
The provincial governments could issue permits for up to 10,000 ha to Indonesian 
companies, and the national government could issue permits for areas larger than 
10,000 ha to Indonesian and foreign investors (Barr et al., 2006b). Soon, however, 
large concession holders started protesting as they found that smaller concessions 
issued by provincial governments often overlapped with large ones issued by the 
central government. During 1970 and 1971 the central government therefore took 
steps to revoke the authority of provincial governments to issue permits. From 
then on, concessions had to relate to a minimum of 50,000 ha in area. During its 
reign, the New Order regime distributed over 60 million ha within the state forest 
zone as timber concessions to state and privately owned companies (Barr, 2006). 
Most HPH permits were given to large companies, generally with ties to the 
Suharto family. As a result, the five largest concession holders came to control 18 
million ha of forest and Indonesia became the world’s leading exporter of tropical 
logs in the 1970s (Casson and Obidzinski, 2002). The large-scale industrial 
exploitation of forest resources brought conflicts with surrounding communities, 
but the powerful authoritarian regime of Suharto protected the interest of large-
scale investors (Bachriadi and Sardjono, 2006). Indeed, during the whole Suharto 
era, the government favoured land use by the corporate sectors in the name of 
national development, while land use by smallholders was regarded as being 
inefficient (Di Gregorio, 2006). 



105

An introduction to forest use and regulations in Indonesia 

   91

In the 1980s the government of Suharto implemented the ‘Agreed Forest Land-use 
Classification’ (Tata Guna Hutan Kesepakatan – TGHK). The government used the 
TGHK to classify the state forest zone as production forest, conversion forest, 
protection forest and conservation forest. Without consulting local people forest 
areas were allocated to logging, mining and plantation companies, and as 
transmigration sites. As a result of this classification, people suddenly found 
themselves in a production or protection forest or in a national park (Contreras-
Hermosilla and Fay, 2005; Fay and Sirait, 2002). The powerful central government 
restricted access by local communities to the state forest zone (Fay et al., 2000; 
McCarthy, 2000). The tenure situation that resulted from the TGHK is one of the 
main underlying causes of the current crisis in Indonesia’s forestry sector, and I 
therefore discuss this separately at the end of this chapter. 

4.2.3  Post Suharto - Decentralisation 

The dictatorial regime of President Suharto fell in May 1998. This was the start of a 
period of far-reaching reforms, known as reformasi. Decentralisation was one of the 
key elements of the reforms, and this process has been important in shaping forest 
management. In this section I therefore focus on the development and impact of 
forest-related decentralisation policies in Indonesia. I start this section with a 
general introduction to the various forms of decentralisation. 

There is a difference between administrative decentralisation on the one hand and 
political decentralisation and devolution on the other hand.7 Administrative 
decentralisation (or deconcentration) means that lower levels of government 
receive administrative responsibilities but remain upwardly accountable. Political 
decentralisation (or democratic decentralisation) means transfer of powers to local 
governments that are representative of, and accountable to, local populations 
(Agrawal and Ribot, 1999). Devolution – being a more general term – is associated 
with political decentralisation but also includes the transfer of authority to local 
actors, other than local governments, e.g. farmer associations, village committees, 
or even households or individuals (Shackleton et al., 2002; Edmunds et al., 2003). 
Edmunds et al. (2003) classify different forms of devolution according to (i) the 
actors involved; (ii) the rights and responsibilities transferred; and (iii) the 
relationship to existing local management practices and decision-making processes 
(which can be conflicting, mutually supportive, or neutral).  

                                            
7 An extra dimension may be ‘fiscal decentralisation, which means that the power to tax and generate 
revenues is given to local governments (Blaser et al., 2005) but this is mostly considered part of 
political decentralisation. 
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In recent decades there has been strong international support for devolution in 
general and political decentralisation in particular. Decentralised governments 
would in theory be more responsive to local needs, leading to better policies. 
Decentralisation was also expected to give local people better opportunities to 
influence and shape the policies that affect them, support the growth of 
democracy, increase accountability and decrease corruption, improve the stability in 
a country by giving in to demands from regional leaders, and reduce central 
governments’ expenditures (World Bank, 1997; Furtado, 2001; Dermawan et al., 
2006; Duncan, 2007). In relation to natural resource management, political 
decentralisation was expected to ensure a fairer distribution of benefits from 
exploitation. Moreover, it was expected to lead to more sustainable practices as 
decision makers are closer to the resource and have a better understanding of local 
conditions. In some cases political decentralisation has been a reaction to popular 
protest regarding central control over natural resources (Ribot, 2002; Edmunds and 
Wollenberg, 2003; Colfer and Capistrano, 2005).  

The core of Indonesia’s decentralisation process has been the shift of authorities 
from the central government to district governments (Ferguson and 
Chandrasekharan, 2005). Two general decentralisation laws were drawn up 
immediately after the fall of President Suharto. These laws transferred decision-
making power on a wide range of issues from the central government in Jakarta to 
districts (kabupaten) and municipalities (kotamadya).8 The decentralisation process 
bypassed provinces because of the fear of separatist movements, as it was reasoned 
that separatist tendencies were strongest at provincial level (Duncan, 2007). The 
first law (Law 22/1999 on Regional Governance) transferred political control over 
areas such as health, education, culture, agriculture, communication, industry, trade, 
capital investment, environment, land, and cooperative and manpower affairs. The 
second law (Law 25/1999 on the Fiscal Balance between the Central Government 
and the Regions) gave local governments authority to manage their own budgets, 
and the responsibility to raise a significant part of their own revenues. It also 
implied that royalties from natural resource extraction were redistributed over the 
different levels of government – increasing the benefits going to local 
governments. These two laws laid the foundation for a far-reaching 
decentralisation process. The central government continued to have authority over 
defence, international relations, justice, security, religion and monetary policies. In 

                                            
8 Indonesia currently has 33 provinces (propinsi), each headed by a governor. Provinces are divided in 
districts (kabupaten), headed by a regent (Bupati), and municipalities (kotamadya), headed by a mayor 
(Walikota). Districts and municipalities are at the same administrative level. Districts are divided in 
sub-districts (Kecamatan). The lowest administrative level is the village (desa). 
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addition, the authority of planning and setting of boundaries between different 
functions of forest lands was not decentralised (Barr et al., 2006a and c). 

The Decentralisation laws were enacted in 1999 and were scheduled to come into 
effect in 2001. The laws did not contain a great deal of detail on how 
decentralisation should be implemented in the forestry sector. In early 1999 a 
forestry regulation (Government Regulation 6/1999) gave district governments the 
authority to issue small-scale forest concessions of one year to communities or 
cooperatives. Enthused by these regulatory developments, district governments did 
not wait for further specifications or for the decentralisation laws to come into 
effect, and immediately started implementing decentralisation according to their 
own interpretation. As such, de facto decentralisation occurred faster than de jure 
decentralisation (Rhee, 2006). District heads (Bupati) started issuing logging 
permits, sometimes overlapping with existing concessions. They also issued district 
regulations (Perda) to impose new types of fees and taxes on activities in the forest 
sector, e.g. timber transportation fees. The widespread sentiment was that, after so 
many years of central control, it was now time for local actors to take their share 
(Duncan, 2007; Dermawan et al., 2006; Mouliono and Dermawan, 2006). 

The euphoria surrounding regional autonomy in Indonesia immediately after the 
fall of Suharto led to rapid de facto decentralisation at local level, while the central 
government’s capacity to enforce regulation at local level was weak, resulting in a 
chaotic and unclear situation (Barr et al., 2006a). The result was a logging boom and 
increased environmental degradation. The logging boom was partly based on short-
term and sometimes opportunistic decisions by local politicians. These local 
politicians had often made promises to get elected. When elected, issuing logging 
permits was a quick way to earn money and fulfil their promises. Moreover, district 
governments were now responsible for a large part of district level expenditures 
(e.g. a percentage of civil servant salaries), which made it tempting to get involved 
with large-scale resource extraction companies to earn revenues. However, new 
local leadership at district level often lacked expertise when it came to making long-
term plans for sustainable resource extraction (Duncan, 2007).  

In the decentralised context, some local communities could benefit financially from 
deals with logging companies. While local communities would receive little benefits 
from large-scale extractive projects in their localities before decentralisation, now 
they could demand compensation from companies who were looking for resources 
to exploit (Palmer and Engel, 2007). The local benefits have, however, not been 
equally spread and most of the money flows to local elites and companies (Duncan, 
2007; Dermawan et al., 2006).  
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Despite decentralisation, the accountability of local leaders to local people 
remained limited. This was, at least partly, an outcome of the 1979 Law on Village 
Government, with which the New Order regime of Suharto had made all village 
heads accountable to the state, rather than to the villagers (Rhee, 2006). 
Furthermore, businesses and rich individuals were willing to provide financial 
support for individuals running for a position as district head or major, but they 
would expect favours in return.9 As a result, the newly elected leader would be 
more accountable to the money providers than to the local people. Indeed, in 
decentralised Indonesia, benefit distribution remained associated with patronage 
and corruption. The deeply rooted legacy of the authoritarian New Order regime – 
often summarised as ‘Corruption, Collusion and Nepotism’ (Robbertson-Snape, 
1999; Robison, 2006) – has been an obstacle to effective decentralisation (Hadiz, 
2004; Duncan; 2007). Box 4.5 summarises some of the main characteristics of the 
decentralisation process that hampered the development of a sustainable forestry 
sector in Indonesia.  

The Ministry of Forestry (MoF) changed its approach to decentralisation in the 
forestry sector almost immediately after de facto decentralisation emerged. In 
September 1999, a few months after the issuance of Law 22/1999, Law 41/1999 
on Forestry (‘the New Basic Forestry Law’) was issued and this was the first 
indication that the MoF wanted to reclaim control of the country’s forest 
(McCarthy et al., 2006). Law 41 considered the management of forest resources to 
be the responsibility of the central government. This was partly a reaction to the 
uncontrolled logging rush that was taking place, emerging conflicts (for example 
when a district government issued permits overlapping with existing HPH 
permits), and complaints from the logging sector (for example about taxation being 
too heavy) (Dermawan et al., 2006). Above all, the New Forestry Law illustrated 
that the MoF had never been very enthusiastic about decentralisation in the forest 
sector in the first place, and was unwilling to share authority over the forest zone 
with local governments. In 2002 the Ministry started issuing regulations to restrict 
the possibilities of districts to issue permits, and to review permits that were 
allocated by local governments in the period 1999-2002 (McCarthy et al., 2006). At 
the same time the central government started renewing contracts with some large-
scale concession holders for logging and plantation development (Barr et al., 
2006c). The MoF tried to use the new regulations to recentralise forest control 
regulation. However, in many places de facto forest control remained decentralised 
(Dermawan et al., 2006).  

                                            
9 Individuals wanting to run for a position as district head or major need large amounts of money, for 
example to obtain the support of recognised political parties, which is a prerequisite to be able to run 
for a position as district head or major. 
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Box 4.5. Characteristics of Indonesian decentralisation 

Rhee (2006) identifies the following characteristics of the Indonesian decentralisation 
process that negatively influenced the outcomes of the decentralisation process on 
forest management and conservation: 

Lack of clarity regarding responsibilities and roles. The process of de facto decentralisation is 
characterised by great differences in interpretation of what decentralisation means and 
how responsibilities and rights with respect to forest resources are distributed amongst 
different levels of government. Interpretation of rules related to forestry and natural 
resource management differs between different levels of government and between 
different government agencies. District governments may issue regulations that are not 
in line with national laws, while the central government does not have the resources to 
enforce its national regulations across the country. 

Inconsistencies in laws. According to the Law on Decentralised Regional Governance (Law 
No. 22/1999) the central government is in charge of planning and policies related to 
natural resource use and conservation, while decision-making power on issues related 
to agriculture, environmental management and land use is devolved to district 
governments. According to the Basic Forestry Law (No. 41/1999), however, forest use 
and management are subject to centralised decision making and implies, for example, 
that district heads are not allowed to grant small timber exploitation concessions.  

Weak capacity of district governments. The decentralisation process reduced the central 
state’s control over regional affairs. However, district governments, which had not been 
able to develop during Suharto’s regime, were still largely unequipped to deal with such 
responsibilities.  

Empowered local communities (re)claim resources. The New Order regime had restricted 
communities’ use of forest resources. During the 1970s and 1980s the central 
government had given large forest concessions for timber or plantations to business 
groups. During the reform period communities felt empowered to (re-) claim a say over 
the use of natural resources – in some cases resulting in increased pressure on forests. 

Increased possibilities for local level corruption and power abuse. There has been a lack of 
downward accountability of district governments, as reflected in the abuse of power by 
local regents.  
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4.2.4  Land tenure  

In the previous section I outlined some of the most important developments in 
Indonesian forest-related regulations from colonial times onwards. The Dutch 
introduced the idea of the central state having a claim to forest resources and this 
concept has persisted to date10. The state’s claim was re-enforced when Suharto’s 
regime embarked on a mission to use the country’s national resources – particularly 
forest resources on the outer islands – for national development. The regime 
started a land classification process which implied a sudden increase in tenure 
insecurity for local communities in the forested areas on the outer islands which, 
up to then, had usually been allowed to use forest resources even if they were 
officially located within the state domain. Since tenure security is widely accepted as 
a prerequisite for sustainable forest management (see Chapter 1), I now describe in 
more detail the process and consequences of the land classification process that 
started in the 1980s. 

In 1984 the Indonesian government agreed on the administrative classification of 
forest lands with the ‘forest boundary setting by consensus’ (Tata Guna Hutan 
Kesepakatan – TGHK). The TGHK classification was based mostly on biophysical 
scoring and distinguished between production forest, conversion forest, protection 
forest and conservation forest. The three main biophysical indicators were slope, 
soil type and rainfall. The biophysical indicators were used to calculate a score. For 
example, an 8% slope scored 20 while a 45% slope scored 100, and an alluvial soil 
scored 15 while a litosol scored 75. The accumulated scores were then used for the 
classification. Social and economic criteria were not taken into consideration in the 
scoring process (Fay et al., 2000). After the first classification of 1984 some 
adjustments have been made, e.g. shifting some areas from protection to 
conversion forest (Contreras-Hermosilla and Fay, 2005; World Bank, 2007a). The 
status of the 2003 classification is presented in Table 4.5. Figure 4.4 shows the 
outcome of the TGHK classification on Sumatra.  

                                            
10 The Dutch claimed control over forest resources on Java and the outer islands with the 
‘domeinverklaring’. However, because of debates regarding the indigenous rights to forest resources on 
the islands outside Java, formal regulation related to forest reserves on the outer islands was never 
actually achieved during the colonial period. 
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Table 4.5. Land classification in 2003 

Classification Area (1,000 ha) % of total land area 

Protection (HL) 29,961 16 
Conservation (KSA-KPA) 19,471 10 
Production (HP/HPT) 60,962 33 

Forest zone (Kawasan 
Hutan) 

Conversion (HPK) 22,735 12 
Outside forest zone  54,656 29 
Total 187,785 100 
Source: Ministry of Forestry (MoF), 2003. 
http://www.dephut.go.id/INFORMASI/BUKU2/Rekalkulasi_03.htm 
Note: In 2006 the figures changed slightly, because some lands classified as conversion forest  
were moved out of the state forest zone.  

 
Even though adjustments were made after 1984, these did not eliminate all 
misclassifications. Even now, substantial areas are still misclassified due to poor 
data, subjective interpretations and inaccuracies. For example, conversion forest is 
supposed to have poor forest cover, while large areas that are designated as 
conversion forest actually have good forest cover. Likewise, protection forest 
should be on steep slopes but large areas designated as protection forest are 
relatively flat (World Bank, 2007a). In addition, a significant area within the forest 
zone in practice appeared to have no forest at all (Table 4.6). Last but not least, a 
large part of the area considered to be state forest zone actually consists of man-
made agroforests (Fay et al., 2000). 

The most dramatic misclassification, however, was not related to biophysical 
characteristics and technical interpretations, but to people’s rights instead. The 
TGHK meant a reaffirmation of the state’s claim to the state forest zone, by 
attributing different functions to different areas, while large parts of these areas 
were managed and claimed by local people. The TGHK marked the start of the 
government’s plan to lease out large parts of the state forest zone to companies. As 
such the TGHK became the root cause of most tenure conflicts in Indonesia 
(Contreras-Hermosilla and Fay, 2005; Fay and Sirait, 2002; Fay and Michon, 2005). 
Land-use activities by local communities suddenly became threatened. They were 
considered to be illegal activities taking place on state lands and this even lead to 
forced evictions (Fay et al., 2000). Notorious examples are related to the expansion 
of oil palm plantations on lands classified as conversion forest. Often, the areas 
classified as conversion forest were already occupied by farmers, leading to 
conflicts between oil palm companies and local communities.11 Similar problems 

                                            
11 Sometimes areas that were classified as production forest were reclassified as conversion forest, but 
this could only be done if it could be proven that the natural forest was already degraded. It is 
commonly assumed that several oil palm companies helped the process of degradation by setting fire 
to logged-over production forest (Potter, 2001). 
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occurred in connection with timber and pulp plantations when the lands that were 
issued as HTI concessions (‘unproductive’ production forest) were already being 
used by local communities (Kartodihardjo and Supriono, 2000). 

Figure 4.4. Land classification on Sumatra 1999 

 
Source: Map compiled by Ekadinata from the World Agroforestry Center, Bogor, based on a map by 
the Indonesian Forestry Planning Agency (BAPLAN).  
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Table 4.6. Forest cover by forest classification 2003 (x 1,000 ha) 

Forest Zone (Kawasan Hutan) 

Condition 
Protection 
       HL 

Conservation 
KSA-KPA 

Production 
HP/HPT 

Conversion 
HPK 

 Total Outside 
forest zone Total 

 ha % ha % ha % ha % ha % ha % ha % 

Forested 20,853 70 12,926 66 39,075 64 11,038 49 83,892 63 8,066 15 91,959 49 
No forest 4,748 16 2,867 15 14,868 24 9,470 42 31,952 24 41,374 76 73,327 39 
No data 4,360 15 3,678 19 7,019 12 2,227 10 17,284 13 5,216 10 22,499 12 
Total 29,961 100 19,471 100 60,962 100 22,735 100 133,128 100 54,656 100 187,784 100 
Source: Ministry of Forestry, 2003. 
http://www.dephut.go.id/INFORMASI/BUKU2/Rekalkulasi_03.htm 

 
 

Box 4.6. Challenging the legal status of the forest zone 

In the Forestry Law of 1999 it is stated that the state forest zone should be defined 
through a four-step process which includes the verification that the land can only be 
legally defined as state land if there are no other rights to the land (including Adat 
claims). The four-step process also demands that communities agree with the MoF and 
the National Land Agency that they have no claims over the area and that the process 
was fair with clear explanation of legal consequences. Contreras-Hermosilla and Fay 
(2005) point out that this process has only been completed for about 10% of the land 
that is currently claimed as state forest land. They use this finding to question the legal 
status of the state forest zone, and thus the ability of the state to issue permits for these 
lands.  
 

 

From the above it is obvious that tensions between the central state and local 
communities surrounding property rights have been high, particularly since the 
TGHK. One of the most proclaimed and progressive reforms in Indonesia to 
address these tensions actually dates from right before the reformasi period. In January 
1998 a historic decree was passed by the then Minister of Forestry, Djamaludin 
Suryohadikusumo. The decree established a distinctive forest-use classification 
known as ‘zone with distinct purpose’ (Kawasan dengan Tujuan Istimewa–KdTI). This 
classification was applied to an area of 29,000 ha covered with damar agroforests 
within the state forest zone in the Krui area of Sumatra. The classification 
acknowledged the land use by local people and was meant to provide the Krui 
farmers with the security needed to maintain their agroforests (buffering the 
neighbouring national park). It implied that communities, through their customary 
leaders, could apply for legal user rights over these lands. At the time, the decree 
was considered a major breakthrough for Indonesian farmers (Fay et al., 1998). 
Within months, however, the whole political context changed following the demise 
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of Suharto. The reformasi period that followed saw the rise of social movements 
which claimed more local rights over natural resources. 

In this new context, the claims of local communities, that were often supported by 
NGOs, could hardly be neglected by local governments (Barr et al., 2006a). As a 
response to these claims, a lot of districts actively involved communities in logging 
activities, for example by obliging logging companies to collaborate with local 
communities (Mouliono and Dermawan, 2006). These developments changed the 
perception of ownership at local level. Even though the 1999 Forestry Law did not 
change the state’s claim on the forest zone, Palmer and Engel (2007) found that 
communities felt increasingly empowered and sometimes even felt they owned the 
forest.  

Notwithstanding these drastic de facto changes, to date little real progress has been 
made towards resolving tenure conflicts on a legal basis at the national level (Rhee, 
2006). There is no doubt that the KdTI decree remains a landmark in Indonesian 
forest governance. Colchester et al. (2005: 19) write, “The KDTI remains, perhaps, the 
most community-friendly tenure so far offered by the Ministry of Forestry”. Chapter 6 explores 
the impact of the decree in the Krui area, but first I introduce the Krui case and the 
methods for field research in Chapter 5. 
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5. The damar agroforest, study area and methods1  

5.1  Introduction 

The damar agroforests of the Indonesian Krui area2 are often referred to as a 
showcase win-win example of a land-use system with both economic and 
environmental benefits (e.g. Durst et al., 2005; Sunderlin et al., 2005). The Krui area 
is located in the district West Lampung, Lampung Province, on the south-western 
tip of Sumatra. It is an area of approximately 106,000 ha that is bounded by the 
Indian Ocean and Bukit Barisan Selatan (BBS) National Park (see Figure 5.1). A 
zone of man-made damar agroforests is located southwest of the national park. 

The main component of the agroforest is the species Shorea javanica K. & V., locally 
referred to as the damar tree. Damar is the generic Indonesian term for resin of 
various botanical origins. The tree species Shorea javanica yields a valuable type of 
resin, known as cat’s eye resin or damar mata kucing. The agroforests in the Krui area 
produce more than 80% of the world’s damar mata kucing. The resin is used in the 
manufacturing of a range of products, including incense, varnish, paint, and 
cosmetics. The damar agroforests, appearing as large forest massifs, are made up of 
a juxtaposition of individually owned and individually managed plots, with some 
resources such as fuel wood or fruit for direct consumption being accessible to 
anyone in the community (Michon et al., 2000). 

                                            
1 Chapters 6, 7 and 8 were originally written as journal articles, each dealing with a specific issue of the 
damar case in the Krui area, Sumatra, Indonesia. As these articles all had a general introduction 
regarding the damar land-use system, the study area and the used methods, I compiled that general 
information into this short intermediate chapter so as to avoid too much repetition.  
2 The area’s official name is ‘Pesisir’, but it is commonly referred to as the ‘Krui area’ after the local 
town in the area. 
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The damar agroforest is the final stage of an agricultural system that covers three 
main stages over time (Table 5.1). The first productive stage after forest clearing 
consists of rainfed rice and vegetable cultivation. During this stage the farmer 
plants coffee, pepper, damar and fruit trees between the rice and vegetables. The 
second stage, about three years after opening the field, is that of productive coffee 
or pepper, or both. After about 20 years, coffee and pepper plants are no longer 
productive but the damar and fruit trees have matured – this is the beginning of the 
third and final stage. This last stage is that of permanent tree cover that will soon 
mimic a ‘natural’ forest of high stature with a canopy reaching 40 meters, a 
multistrata structure and a high diversity in forest plants and animals (Michon et al., 
2000). Damar trees can remain productive for 50–80 years. Farmers replace these 
and other tree species in the agroforest one by one, using both natural regeneration 
and enrichment planting. Resin is tapped from the damar trees at regular intervals 
(Michon, 1985). An important characteristic of the damar agroforest system is that 
its establishment is a low-cost investment because the tree seedlings are often 
acquired for free (e.g. from relatives with mature agroforest) and the trees benefit 
from the care given to the other crops in previous stages of rainfed rice and short 
term perennials. 

Table 5.1. Three stages of damar agroforest establishment 

Year Species planted  Main products harvested 

0 - 3  Rainfed rice; vegetables, coffee; pepper; damar tree; 
other tree species (e.g. Erythrina subumbrans; Durio 
zibethinus; Lansium domesticum; and Parkia speciosa) 

Rainfed rice; vegetables 

3 - 15 None Coffee; pepper; fruit 

20+ Replacement planting: damar and fruit trees Damar resin, fruit 
Note: Between year 15 and year 20 the plot is not used intensively, except for the harvesting of 
fruits and fuel wood. 
Source: Adapted from Michon et al., 2000. 

 

Compared with other tree-based agricultural systems, damar agroforests are 
relatively close to natural forests in terms of structure, function, dynamics and 
diversity (Michon and De Foresta, 1995). Studies conducted in the area since the 
mid 1980s showed that the Krui agroforests conserve soils, water systems, and a 
high diversity of forest plants and animals3 (Torquebiau, 1984; Michon and De 
Foresta, 1995; Michon et al., 2000), while providing a permanent and secure flow of 
cash income (Budidarsono et al., 2000; Michon et al., 2000; Wollenberg et al., 2001). 

                                            
3 It is estimated that the density of primates in the agroforest is similar to natural forest and that they 
contain about 50% of the bird and plant species of the primary forest (ASB, 2001) 
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Conservation NGOs are particularly interested in maintaining the damar agroforest 
because of its perceived function as a natural buffer to the BBS National Park. BBS 
is the third largest national park in Sumatra and became a UNESCO world heritage 
site in 2004. The park is home to three highly endangered animal species: the 
Sumatran tiger (Panthera tigris), the Asian elephant (Elephas maximus) and the 
Sumatran Rhinoceros (Dicerorhinus sumatrensis), but lost about 19% of its forest 
cover between 1972 and 2002, mainly to agricultural encroachment (Gaveau, 2007).  

The Shorea javanica tree occurs naturally at low density in the forests of West 
Lampung. Krui farmers started planting the tree around the 1880s driven by a 
combination of decreasing abundance of naturally occurring trees and increasing 
resin demand from industrial varnish and paint industries (Michon et al., 2000; De 
Foresta and Boer, 2000). With more coffee and pepper gardens evolving into 
mature agroforest, the agroforest area grew to about 50,000 ha in 1998 (Michon et 
al., 2000). Though both the demand and price of damar resin have been relatively 
stable over the years (Coppen, 1995; Wollenberg et al., 2001), a study of 223 
households in the Krui area in 1996 showed that 63% of the respondents would 
prefer to earn their income from a source other than damar, and that “…agroforest 
incomes may be slowly declining in importance, despite the continuing stability of the market” 
(Wollenberg and Nawir, 2005: 331). 

5.1.1  The study area  

My research focuses on three villages (Melaya, Penengahan and Negeri Ratu 
Ngaras) which were selected to represent the northern, central and southern parts 
of the Krui area (Figure 5.1). Melaya in fact consists of a lowland village near the 
coast and two hamlets in the uplands, named Batu Bulan and Kakabu. The hamlets 
are different from the lowland village in terms of land use, settlement history and 
ethnic background of the population, and I therefore deal with these upland 
hamlets separately. Below I summarise the key features of each research site. The 
main characteristics of each research site are summarised in Table 5.2.  

 Melaya main village is located about 50 km north of Krui, the central town in 
the area. The village – situated along the main road from Krui to Bengkulu 
province in the north – has had good road access since 1992. There are rice 
paddies along the coast, and mature agroforests inland.  

 The two Melaya upland hamlets are located northeast of the main village, close 
to Bukit Barisan Selatan (BBS) National Park. Administratively the hamlets are 
part of the village of Melaya. Whereas the inhabitants of the other research 
villages are predominantly native to the Krui area, the inhabitants of the upland 
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hamlets are mostly Javanese. The hamlets were established in the late 1970s by 
Javanese immigrants, with permission being granted by the customary leader of 
Melaya. Of the current upland population, 70% came to the region after 1980. 
Since 2000 the rate of in-migration has declined. The hamlets are relatively 
remote, a few hours walking distance from Melaya main village along steep and 
muddy tracks through the agroforest. The hamlets are not accessible by 
motorised vehicles, except for heavy motorcycles with chained tires. Coffee and 
pepper cultivation is the dominant land use. 

 Penengahan is the most central village, located about five kilometres from Krui 
town. There are rice paddy fields near the coast and an extended area of 
agroforest inland to the boundary of BBS National Park, and beyond in some 
places. Of all the study villages, Penengahan has the longest history of damar 
cultivation and trade. 

 Negeri Ratu Ngaras is located about 65 km south of Krui town. This part of the 
Krui area was opened up in 1995 following the construction of an asphalted 
road connecting the southern villages with Krui town. The road changed the 
village’s degree of access to the market considerably. Before its construction, a 
trip from Negeri Ratu Ngaras to Krui town would take several days. Now it 
takes only about two hours by public transport. Negeri Ratu Ngaras has more 
paddy rice fields than the other research villages because the area is much 
flatter. Besides rice paddy fields, the village has a large area of mature 
agroforest. Wollenberg et al. (2001) report that the process of establishing damar 
agroforests started later than in the other parts of the Krui area. The southern 
research village has a relatively weak tradition of damar management compared 
to the central and northern villages. 
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Figure 5.1. Location of the research villages  

Table 5.2. Characteristics of research villages 
 North 

(lowland)  
North 
(upland) 

Central 
(lowland) 

South 
(lowland) 

Local name Melaya 
 

Batu Bulan + 
Kakabu 

Penengahan Negeri Ratu Ngaras 

Subdistrict Pesisir Utara 
(Lemong) 

Pesisir Utara 
(Lemong) 

Pesisir Tengah 
(Karya Penggawa) 

Pesisir Selatan 

Distance to 
town 

50 km 50 km 5 km 65 km 

Access Paved road Mud track* 
 

Paved road  Paved road since 
1995** 

Dominant 
land use  

Paddy rice; coffee; 
pepper; damar  

Coffee; pepper Paddy rice; coffee; 
pepper; damar 

Paddy rice; coffee; 
pepper; damar 

Population Native Javanese Native  Native 

* A few hours walking distance from Melaya lowland village along steep and muddy tracks. 
** A new road (opened in 1995) significantly decreased the travel time between Negeri Ratu 

Ngaras and Krui town. 

M elaya upland

Melaya lowland

Penengahan

Negeri Ratu Ngaras

Krui

M elaya upland

Melaya lowland

Penengahan

Negeri Ratu Ngaras

Krui



120

NTFP trade: A trade-off between conservation and development 

 106 

5.1.2  Some recent developments in the Krui area 

The Krui area has been subject to rapid changes in the last few decades. Firstly, the 
area has been attracting a lot of migrants from Java who have established hamlets 
in the uplands, close to the national park. Partly due to this immigration, the 
population grew by between 20% and 40% in the period from 1995 to 2003. 
Population densities differ, however, between the various parts of the Krui area 
(Table 5.3). Secondly, the Krui area, just like many other areas in Indonesia, 
experienced expansion of oil palm plantations. An Indonesian company entered 
the area in the mid 1990s and persuaded farmers to plant oil palm. Ekadinata et al. 
(2005) estimate that there are currently roughly 13,000 ha of oil palm, all located in 
the south of the Krui area. There are no oil palm plantations located within the 
research villages. Thirdly, farmers from the Krui area experienced a formidable 
increase in purchasing power between mid 1997 and mid 1999 due to the high local 
currency prices for agricultural export commodities (notably damar resin, coffee and 
pepper). This was the result of the Southeast Asian financial crisis, during which 
the Indonesian Rupiah lost most of its value against the US dollar (Sunderlin et al., 
2001). Fourthly, there was an increase in small and medium-scale logging 
operations in the Krui area after 1998. This increase is related to the political 
reforms of the reformasi period and associated greater decision-making power at 
local government levels, which has spurred local logging activities (see Chapter 4).  

Table 5.3. Population density in 1995 and 2003 
 South 

(Pesisir Selatan) 
Central 

(Pesisir Tengah) 
North 

(Pesisir Utara) 
 1995 2003 1995 2003 1995 2003 
Km2 2,100 2,100 173 173 634 634 
People 45,028 63,146 36,492 44,932 19,787 23,664 
people per km2 21 30 211 260 31 37 
% change 95-03  40.2%  23.1%  19.6% 
Source: BPS Lampung Barat, 1996 and BPS Lampung Barat, 2004. 

5.2  Methods 

In 1996 a research team led by Eva Wollenberg and Ani Nawir from the Center for 
International Forestry Research (CIFOR) studied management behaviour and 
incomes of agroforest farmers in the Krui area (Wollenberg et al., 2001; Wollenberg 
and Nawir, 2005). They conducted a household survey in three villages (Melaya, 
Penengahan and Negeri Ratu Ngaras), taking a random sample of 25% of each 
community, totalling 223 households.  
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The fact that I was able to use the data from the 1996 survey led me to decide to 
repeat the survey in 2005 and explore the changes over time. With the help of a 
research team I repeated the survey in the same villages, using the same sampling 
technique, i.e., a 25% random sample of each community, totalling 277 households. 
I used the same questionnaire as was used in 1996, but added additional questions 
related to tenure status and tenure security. In addition to the survey I organised 
focus group interviews with adult men, adult women and adolescents in each 
settlement. Moreover, between October 2004 and May 2005, I conducted in-depth 
interviews with about 100 key informants, i.e. farmers from other villages 
(particularly those who had clear cut their agroforest), village leaders, traders, 
sawmill owners, NGO staff, forest rangers and government officials. 

In the field, quantitative and qualitative data gathering took place simultaneously 
and there was constant crosschecking between results from survey interviews and 
open interviews. Throughout the research period I regularly met with 
representatives of local NGOs, the farmers’ association, and the district 
government, to discuss the design, implementation and results of the study. 

5.2.1  Income data 

The questionnaire used in the household surveys included questions on income 
based on recall of the previous year. Consequently, income data was gathered for 
the year 1995 during the 1996 survey and for the year 2004 during the 2005 survey. 
Data on agricultural input and output was recorded per field per household. The 
interviews were held with heads of households. Household income was calculated 
as the total net income earned by the household members, plus the remittances 
that were sent to the household by family members that live elsewhere. The 
income per capita was calculated as the total net household income divided by the 
number of household members, i.e., the people living together under one roof for 
most of the year. 

To compare the incomes in terms of purchasing power, the 1995 income data was 
adjusted using the Consumer Price Index (CPI) of Lampung Province, as 
calculated by the Indonesian Central Bureau for Statistics. Incomes are calculated 
as total revenues less cash costs. The costs measured include costs of hired labour, 
inputs such as fertiliser for rice fields, and transportation. Costs of self-employment 
were not counted. Total income includes the monetary value of rice produced for 
the household’s own consumption. To calculate incomes I used local farm-gate 
prices for commodities. All the income data in the following chapters is presented 
in Indonesian rupiah using real 2004 terms. In 2004 the currency rate was Rp. 
9,000 for US$ 1.  
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5.2.2  Non-income data 

During the 2005 survey, each field cultivated by the household was recorded with 
the local name of the ‘patch’ in which the field is located. A patch – referred to 
locally as ‘atar’ and varying in size from 5 to 50 ha – usually corresponds to a 
certain area of forest that was opened and cultivated by a group of households at 
around the same time. The location of each atar was later identified on detailed 
village maps during participatory mapping exercises. In this way I obtained the 
approximate location of all fields recorded in the 2005 survey. Some of the atar 
were identified within the boundaries of the national park, and I used this to 
estimate the number of farmers with plots inside the protected area.  

Chapter 6 deals with the impact of the formal recognition of user rights, known as 
the KdTI decree, and perceptions of tenure security. For this part of my study I 
added a ‘tenure component’ to the questionnaire (asking household heads about 
the legal status of their fields, their knowledge of the decree and their perception of 
security, amongst others) and discussed tenure issues in group interviews and 
interviews with key informants. In order to acquire an indication of the land-cover 
changes since the KdTI decree, I teamed up with Andree Ekadinata from the 
World Agroforestry Centre. We analysed land-cover dynamics using Landsat 
images from 1997 and 2002. The images encompass 480,000 ha of land in 
southeast Sumatra, covering about 14% of Lampung province and 70% of the BBS 
National Park. We assessed land-cover changes within the national park 
boundaries, the Krui region, and the KdTI area in particular. The KdTI area, as 
defined on a map produced by the Indonesian Department of Forestry in 1998, 
totals about 29,000 ha and is located southwest of the national park. We could not 
conduct a proper assessment of the accuracy of our land-cover classifications due 
to the lack of reference information from 1997 and 2002, and the results of the 
land-cover change analysis are therefore estimations.4 For a more detailed 
description of the methodology see Ekadinata et al. (2005). 

 

                                            
4 An accuracy assessment for the 2002 land-cover map was conducted using 369 GPS reference points 
taken in 2005. The assessment showed an overall accuracy of 85%, which includes real classification 
errors, locational uncertainty and actual land use changes between 2002 and 2005. 
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5.3  Pictures5 

The Krui area in West Lampung district, Sumatra, 
Indonesia, is located on the coast bordering the 
Indian Ocean. 

Most of the lands near the coast are flat. Paddy rice 
fields are bordered by damar agroforest. 

Further inland the terrain becomes hilly. An 
extensive area of damar agroforests is buffering the 
Bukit Barisan Selatan National Park. 

The damar agroforest – with a canopy reaching 40 
meters, a multistrata structure and a high level of 
biodiversity – mimics a natural forest. 

Typical housing in the lowland villages, with 
mostly inhabitants who are ‘native’ to the Krui 
area. 

Typical housing in the upland hamlets, with mostly 
inhabitants from Java who have recently migrated 
to the Krui area. 

                                            
5 All photos by the author, unless when mentioned otherwise. 
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The Shorea Javanica tree yields a valuable type 
of resin, known as damar mata kucing. 

The resin can be harvested on a monthly basis. 
Farmers may climb up to 5 m high to harvest the 
resin. 

The damar agroforest provides many other 
products, such as Petai (Parkia speciosa), which 
is used as a vegetable. [Photo by Philip Manalu] 

Women are hired to transport loads of damar resin 
from the agroforest to the storage of a trader in the 
village. Each load weighs up to 40 kg. 

Women are hired by traders to sort the damar 
resin in various grades. They use white powder 
to protect the skin against the sticky damar dust. 

One of the highest grades (A super ekspor) consists 
of large and clear pieces of resin. 
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6. The impact of formal recognition of user rights1 

6.1  Introduction 

The planted agroforests in the Krui region, on the southwest coast of Sumatra, 
have been subject to dispute over tenure. In 1998 the Indonesian Minister of 
Forestry issued a decree that designated a part of the state forest area a special zone 
for agroforestry. The decree enabled Krui communities to apply for legal user 
rights (termed ‘concession rights’ in the decree) for the agroforests located within 
this zone. At the time, this decree was considered a ‘breakthrough’ in Indonesian 
forest policy (Fay et al., 1998). By 2005, none of the communities had applied for 
their concession rights, but local perceptions of tenure security were relatively high. 
The analysis of this somewhat paradoxical situation serves here as the basis for a 
discussion of the relation between the legal component of tenure security and the 
sustainability of managed forest systems.  

Tenure security does not inevitably lead to a sustainable use of land and natural 
resources – it is indeed compatible with any type of use, including those that are 
unsustainable (Acheson, 2000; Fearnside, 2001). However, even though the effects 
of secure tenure on forest clearance seem to differ from place to place (see Godoy 
et al., 1998 for an overview of the literature), such security is widely recognised as 
one of the major pre-conditions for the sustainable development of tree-based and 
forest systems which require long-term investments (Schlager and Ostrom, 1992; 
Suyanto et al., 2001; White and Martin, 2002; Enters et al., 2003; Pagdee et al., 2006). 

In many tropical countries, governments have set aside large areas of their national 
territory as state forest (FAO, 2006), with little regard for rural populations living in 

                                            
1 This chapter is adapted from: Kusters, K., De Foresta, H., Ekadinata, A. and Van Noordwijk, M. 
2007. Towards Solutions for State vs. Local Community Conflicts Over Forestland: The Impact of 
Formal Recognition of User Rights in Krui, Sumatra, Indonesia. Human Ecology 35:427-438.  
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these areas (Fay and Michon, 2005), so that local land use frequently violates the 
national legal framework. Likewise, the state’s legal framework is often at odds with 
local traditions and rights (Lynch and Talbott, 1995; Safitri, 2005). National laws 
and regulations may be known locally only by government representatives and 
forest agents. These agents may not have much to gain from confronting locals 
with the ‘illegality’ of the local land-use practices. In such situations locals may thus 
be able to ignore the contested status of the land. However, when government-
supported projects claim land already used by local communities there is a potential 
conflict and this inevitably leads to a growing feeling of insecurity regarding land 
tenure. When locals have developed agroforestry systems, such insecurity directly 
threatens the continuation of their long-term investments, with far-reaching 
impacts on the sustainability of their land-use system (Pagdee et al., 2006). The 
contradictions between the national legal framework and local use in forest areas, 
and their possible impact on sustainable development have been increasingly 
recognised by researchers (Fay and de Foresta, 2001; Brasselle et al., 2002; Fay and 
Michon, 2005). 

Conflicts between states and communities over forest lands, and their attempted 
resolutions are not new. In England, for example, the Magna Carta signed and 
sealed by King Henry II in 1215, implied that control over the royal hunting 
domain was returned to local communities. In the last few decades several 
countries have developed legal instruments to grant rights over forest resources to 
local communities. Well-known examples are the Certificates of Ancestral Domain 
Claim (CADC) in the Philippines (Lynch and Talbott, 1995), the extractive reserves 
in Brazil (Fearnside, 1989; Allegretti, 1990; Ruiz Pérez et al., 2005), and the Joint 
Forest Management schemes in India (Kumar, 2002). Such tenure arrangements 
are generally expected to promote sustainable forest management while enabling 
local communities to capitalise on available resources. White and Martin (2002) 
estimate that 22% of the forests in developing countries are currently reserved for 
or owned by community and indigenous groups, acknowledging the fundamental 
difference between ‘reserved for’ and ‘owned by,’ since the former often does not 
imply a transfer of decision-making power over land use. 

State-community conflicts may arise when the state claims a territory where local 
communities have developed longstanding tree-based systems. The first step in 
devising solutions to such conflicts would be official state recognition of local 
rights to both the land and the tree-based systems developed on it (Michon and De 
Foresta, 1999; Fay and Michon, 2005; Michon, 2005; Tomich et al., 2004). The 
subsequent development of specific solutions will depend on the national and local 
political and policy context as well as on the ecological conditions of the contested 
areas and the services expected by the government for those areas. Options range 
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from the extreme of compensating local communities for their foregone 
opportunities to the extreme of excluding contested areas from the state forest 
domain, through many forms of intermediate options. 

This chapter reports on such an intermediate tenure arrangement in Indonesia, one 
of the most populated countries in the world with almost 70% of its land base 
classified as state forest domain (Forestry Planning Agency 2004a and b). The 
tenure arrangement is known as the Kawasan dengan Tujuan Istimewa-Krui (KdTI-
Krui) decree – ‘Zone with Distinct Purpose-Krui.’ The chapter first presents a 
description of the decree and the specific questions that guided the analysis of the 
impact of the decree. It then discusses the role the decree played in ensuring the 
continuation of the original land-use system developed by local farmers. The last 
part of the chapter briefly addresses the future threats and opportunities in the 
Krui area and reflects on the KdTI decree as a solution to state-community 
conflicts. 

6.2  Background of the KdTI-Krui decree  

The Krui area consists of 16 clans, locally referred to as marga. Each marga consists 
of several communities and has clear territorial boundaries. Under the Dutch rule 
the government negotiated the boundaries of a ‘forest reserve’ with the marga 
leaders in the 1930s. The land from the coast up to the reserve was left under 
customary regulation and the Krui communities accepted the boundaries. In 1991, 
under the rule of President Suharto, the reserve officially became a national park, 
but this did not effectively change the related restrictions for local communities. In 
the same year, however, the state also extended the boundaries of the state forest 
zone beyond the boundaries of the national park. The expansion of state land 
happened not only without consulting the marga leaders, who had lost almost all 
their representative power, but also without checking the land-use changes that had 
occurred in the area since the 1930s. The expansion of state land was part of a 
national policy to secure access to the revenue of forests for the state and its 
designated ‘concessionaires’ (Fay and Michon, 2005). The government classified a 
significant part of the traditional territories of the Krui region, between the national 
park and the new boundaries of the state forest land, as State Production Forest 
(HPT) and a small part as Protection Forest (HL). The HPT designation implies 
that local use is strongly restricted (de facto prohibited) and that the government may 
issue logging concessions (with some restrictions). The local communities were 
never formally informed and in the political context of the time the state was able, 
at least on official maps, to enforce its claims. 



128

NTFP trade: A trade-off between conservation and development 

 114 

After the damar agroforests were ‘rediscovered’2 by formal science (Torquebiau, 
1984; Mary and Michon, 1987) long-term research analysed the social, economic 
and ecological aspects of this land use (e.g. Lubis, 1996; Michon et al., 2000; 
Wollenberg and Nawir, 2005). The contested status of the land soon became a 
priority issue because of the risks this entailed for local communities and their 
agroforests, especially the risk that agroforests would be transformed into logging 
concessions or converted to tree-crop plantations by outsiders. A consortium of 
Non- Governmental Organisations (NGOs) and research organisations, known as 
Tim Krui, became actively involved in gaining high-level policy attention for the 
mismatch between the classification as ‘natural forest’ and the fact that the damar 
gardens were planted and managed by local farmers. In 1997 Tim Krui organised a 
discussion involving community representatives, NGOs, research institutes and 
government officials of all levels. Then, after a complex process of negotiations 
involving the district, provincial and national level forest authorities, Indonesia’s 
Minister of Forestry signed the KdTI-Krui decree in January 1998. The decree 
designated 29,000 ha of damar agroforest (in various stages of development) that 
were already established on HPT/HL lands as ‘KdTI-area’ and acknowledged local 
people as the only beneficiaries of the management of that area. The decree did 
not, however, automatically result in a change of legal status, as communities with 
agroforest within the designated zone would have to apply formally for official 
registration of concession rights. In the KdTI area, farmers would be allowed to 
harvest damar resin for commercial purposes, to cut unproductive damar trees, to 
cut trees hampering the growth of damar or of other useful tree species, to replant 
damar trees and other useful tree species, to harvest naturally fallen timber trees and 
to plant and collect non-timber forest products. In turn the community has to 
maintain tree stands both in the damar agroforest area as well as in its surroundings, 
and pay tax on timber and other products that are extracted for commercial 
purposes (MoF, 1998). Even though the KdTI area is still part of the state forest 
zone, the decree was welcomed as a ‘breakthrough’ as it was the first time the 
Indonesian government had acknowledged local user rights on state forest land 
(Fay et al., 1998). 

The rationale of the Ministry of Forestry was to provide security for farmers as a 
necessary condition for the continuation of agroforestry activities in the area (MoF, 
1998). Implicitly, by maintaining the agroforest zone, the decree was also meant to 
help protect the neighbouring national park from encroachment. 

                                            
2 There had been various reports in the Dutch literature of the 1930s, see abstracts from F.W. 
Rappard and Oesman Nandika in Van Goor and Kartasubrata (1982). 
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The decree has influenced the thinking about forest regulation in Indonesia (Fay et 
al., 1998; Michon et al., 2000; Sirait et al., 2001) but its impacts on the ground have 
so far not been evaluated. The study presented here therefore addressed the 
following questions: 

 Do farmers effectively maintain the damar agroforest area? 

 Is there a relationship between the occurrence of damar agroforest and 
deforestation in the adjacent national park?  

 Is the decree that recognises farmers’ user rights known to the farmers, local 
government and forestry officials and is it being implemented? 

 Is there any evidence that the decree has modified land use in the area? 
 

 

Box 6.1. The KdTI decree in terms of Schlager and Ostrom (1992) 

In Chapter 1 I presented the five types of property rights identified by Schlager and 
Ostrom (1992). In their terms, the KdTI decree gave communities the opportunity to 
apply for rights of access, withdrawal, management and exclusion. Rights of ownership, 
however, would not be transferred. Application would provide communities with a de 
jure collective right, within which the de facto customary system based on individual and 
alienable plots would be maintained. As such, the KdTI decree was a continuation of 
the legal pluralism introduced by the Dutch, allowing state and customary systems to 
co-exist. 
 

 

6.3  Results and discussion 

6.3.1  Land-cover changes 

Land-cover dynamics were analysed using Landsat images of 1997 and 2002 
covering the Krui area and 70% of the BBS National Park (the total area covered 
by the images is 480,000 ha). Over the whole Krui area, the area covered with 
mature agroforest increased by more than 10% between 1997 and 2002. Figure 6.1 
presents the land-cover changes within the KdTI area. For 5% of the land-cover of 
the KdTI area in 1997 there is no data because of cloud cover. Since some mature 
agroforest may have been covered with clouds in the 1997 image, the 4% increase 
of mature agroforest in 2002 may be overestimated. Although the figures need to 
be viewed with care due to the possibility of inaccuracies in the classification, it is 
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safe to conclude that the area under agroforest, both within and outside the KdTI 
area, has not decreased. 

Figure 6.1. Land-cover changes within KdTI area  

 
 

The images show small patches that seem to have evolved from coffee gardens in 
1997 to more mature damar agroforest in 2002. Yet the 2002 image also showed 
small patches where mature agroforest seems to have been replaced with young 
coffee and pepper gardens. This suggests that the agroforests should be seen as 
dynamic systems. 

Farmers, particularly in the southern part of the Krui region, confirmed that damar 
agroforests are sometimes converted. Conversion is stimulated by the increasing 
price for damar timber. Farmers also referred to the patches that are converted as 
being ‘less productive.’ There is a variety of possible reasons for low productivity: 

 A lack of rejuvenation activities, i.e., a farmer does not plant damar seedlings 
regularly. 

 Over-harvesting of resin-producing trees. Too frequent harvesting affects the 
viability of the tree, for example making the tree susceptible to being blown 
over by the wind. Also, according to some farmers, too frequent harvesting 
negatively affects the long term resin-producing capacity of the tree. 

 Some damar agroforests have never been intensively managed and should be 
interpreted more as fallows with a few damar trees – the damar trees were 
planted as a sign of ownership and their production is not economically viable. 
Such fallow systems are converted when the farmer is in need of agricultural 
land. 
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Farmers who cut down their agroforest plots are generally re-entering the first 
phase of establishing a new agroforest, i.e., rainfed rice fields, followed by coffee 
and/or pepper, mixed with tree seedlings. The process of agroforest conversion 
and establishment is further explored in Chapter 7. 

Analysis of the satellite images also showed that between 1997 and 2002, within the 
480,000 ha that was covered by the satellite images, almost 16,000 ha of forest was 
converted (mostly to young coffee gardens), of which 8,000 ha were located inside 
the national park.3 As protection of the national park was one of the implicit 
objectives of the KdTI decree, the question whether the agroforest does indeed 
play a role in preventing further agricultural encroachment in the park is relevant. 

Most of the deforestation occurred in the southeast and eastern part of the study 
area, far from mature agroforests (Figure 6.2). The presence of agroforest seems to 
slow down encroachment, probably because it limits accessibility to the forest. The 
areas that are located on the east side of the agroforest belt are relatively difficult to 
reach and generally not accessible to motorised vehicles, except for heavy 
motorbikes with chained tires. The agroforest belt may thus play a role in reducing 
encroachment into the national park. Having said that, our data also support the 
finding by Mary and Michon (1987) that the agroforest system by itself does not 
prevent encroachment. From the 2002 image it is estimated that 7,500 ha of young 
coffee and pepper gardens have recently been established northeast of the 
agroforest massif, of which more than 1,000 ha are located inside the boundaries of 
the national park.4 Respondents in group interviews suggested that steepness of 
slopes and ‘remoteness,’ rather than presence of agroforest, are the main barriers 
for agricultural expansion. Gaveau et al. (2007), with their longitudinal study of 
forest loss in Southwest Sumatra, confirm that slope limits the conversion of forest 
land to agriculture. 

                                            
3 Gaveau et al. (2007) found that 18% of the forest in BBS National Park was lost in 30 years (1972–
2002), averaging 0.62% per year. 
4 During in-depth interviews farmers said that new lands are generally opened with the permission of a 
village leader, and that some village leaders are requesting payments in return. 
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Figure 6.2. Area under damar agroforest, natural forest cover and deforestation 

 

6.3.2  Awareness of tenure status 

With the household survey conducted in 2005, data for 811 agricultural fields 
(including mature damar agroforest plots) were recorded. For each plot the 
respondent (the ‘owner’) was asked about the legal status. The status according to 
the respondents was later compared with the ‘official status’ derived from the land 
status maps of the Indonesian Forestry Department.5 The difference between 
official status and the status according to the respondents is most striking for the 

                                            
5 A land status map was used which was produced by the Wildlife Conservation Society (WCS) and 
Lembaga Alam Tropika Indonesia (LATIN, a forest conservation oriented NGO) on the basis of land 
status maps of the Indonesian Forestry Department. 
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mature damar agroforest plots belonging to respondents from Penengahan (Figure 
6.3). The difference indicates lack of knowledge or lack of willingness to accept the 
government’s claim on the part of the local respondents. 

Figure 6.3. Disputed status of fields with damar agroforest in Penengahan  

 
1 Marga: Non contested traditional territory. 
2 BBS: Bukit Barisan Selatan National Park. 
3 HPT: State Production Forest. 

 
While virtually all respondents knew about the national park and its boundaries, 
only 23% of the 296 respondents claimed to know the term HPT.6 It is possible 
that some respondents in the survey were aware of the state’s claim, but not 
familiar with the term ‘HPT.’ In group interviews there were three typical groups 
of respondents: (i) about 10% who knew about the term and have a clear 
understanding of the claim; (ii) another 10% who indicated that they ‘knew about’ 
the term but were actually not well informed about its meaning; and (iii) about 80% 
who neither knew about the term nor about the claim. In the Melaya upland 
villages, villagers’ knowledge was relatively high (Table 6.1) because there are 
concrete HPT boundary signs inside the respondents’ coffee and pepper gardens. 

Table 6.1. Knowledge of Land Status 
 Heads of households who 

know about HPT 
Heads of households who 

know about KdTI 
Melaya core village (n=45) 7% 7% 
Melaya upland villages (n=73) 42% 0% 
Penengahan (n=99) 16% 3% 
Negeri Ratu Ngaras (n=79) 22% 3% 
Total (n=296) 23% 3% 

                                            
6 Knowledge of the term HL (Hutan Lindung or ‘protection forest’) was not addressed because the area 
under HL is relatively small. 
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Of the surveyed heads of households, only 3% claimed to know about the KdTI 
decree. It illustrates there is very little awareness among farmers regarding the 
decree, which may be related to the lack of follow-up activities after the decree was 
signed. As De Foresta (1999) indicates, the Ministry of Forestry was reluctant to 
implement the decree beyond the recognition of the distinctive status zone. Within 
the Ministry there had been opposition to the process of creating the decree (Fay 
and De Foresta, 2001). At the local level, forestry officers were not very supportive, 
as the decree would entail a reduction of their control over the management 
direction and benefits from the forest area. At a more central level, many high level 
officers were worried about reduction of control and feared that the KdTI-Krui 
precedent would result in more KdTI type decrees being issued for other contested 
state forest areas. This opposition did not vanish after the issuance of the decree, 
which explains why local forest services did not actively disseminate information 
regarding the decree, and why they never encouraged the Krui community 
representatives to formally register their land-use rights. In 2005, so it became 
clear, awareness of the decree had dissipated, not only at community but also at 
government level. Even senior forestry officials at district and province level – 
particularly the ones who had entered office after 1998 – did not know or did not 
have a clear understanding of the decree. 

6.3.3  Tenure security 

Roth and Haase (1998: 1-2) define land tenure security as, “the individual’s perception 
of his/her rights to a piece of land on a continual basis, free from imposition or interference from 
outside sources, as well as the ability to reap the benefits of labour or capital invested in land, 
either in use or upon alienation”. In the field it appeared difficult to assess the extent to 
which legal status influences farmers’ perception’s of security, as farmers whose 
lands are located in the state zone generally claimed not to be aware of the legal 
status of the land. In the survey the issue was addressed in general terms, and 
respondents were asked whether there is a difference in security between traditional 
(marga) territory that is officially recognised by the government and traditional 
territory that is not. Not less than 60% of the respondents said that they ‘did not 
know’, while 34% of the respondents answered that the level of security is higher 
when agricultural lands are officially recognised by the government and 6% felt 
there was no difference. 

During in-depth and group interviews the following components related to tenure 
security were discussed: (i) whether or not farmers are confident that they will be 
able to reap benefits from the land, both in the short and the long term; (ii) 
whether farmers feel threatened that their land may be encroached upon by 
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outsiders; (iii) whether lands are alienable; and (iv) whether farmers are making 
long-term investments. 

Regarding the first two components, farmers whose lands are effectively located in 
the HPT/HL zone (either within or outside the KdTI area) did not express 
insecurity, while the farmers with lands inside the national park did. Regarding 
alienability of the lands, it became clear that transactions of lands that are located in 
the HPT/HL zone do take place, although not very regularly. Reportedly, the price 
of HPT/HL lands in the uplands was between 50 and 75% of the price of a similar 
field on recognized marga territory in the lowlands. However, this price difference 
was said to be primarily related to the remoteness of fields in the uplands (distance 
to the village or road) and not to the tenure status of these fields. Regarding the 
relation between tenure security and long-term investments there is a two-way 
relationship: farmers with coffee and pepper gardens in the HPT/HL zone felt 
secure enough to plant damar and fruit trees in their fields, while planting trees also 
increased the perception of security. Tree planting traditionally functions as a sign 
of ownership (see for instance Otsuka and Place, 2001). The notion that tree 
planting secures the right to use the land has, however, been strengthened through 
the influence of outsiders, as illustrated by the following quotes, “If we plant damar, 
the position of the community becomes stronger;” “The government will respect 
our lands if we plant damar, because it is rehabilitation without costs to the 
government;” “Planting damar increases the bargaining power, because planting of 
damar is backed up by NGOs;” and “By planting damar, our right becomes 
stronger.” This is consistent with Niimura (2000) who studied migrant 
communities in the north of the Krui area and found that, with intensifying 
interventions from outsiders, there was a growing notion among farmers that the 
planting of damar trees secures land tenure. 

Before 1998 the situation was strikingly different. Between 1995 and 1997 
government officials entered the area to demarcate the boundary of the state forest 
zone by putting concrete poles in people’s fields. The officials tried to reduce 
tension with farmers by claiming nothing would change in practice and that they 
had no reason to worry about their lands. During interviews in 2005, respondents 
recalled these claims, and confirmed that, indeed, little had changed. At the time, 
however, the demarcation activities created great unrest among village 
representatives and the farmers who were confronted with signs in their fields. 
Their feeling of security sank to a minimum when government officers entered 
people’s agroforests to measure lands on behalf of an oil palm company. During 
these insecure times farmers who were aware of the threats postponed their plans 
to plant fruit and damar trees inside their young plantations due to their fear that 
they would be evicted (De Foresta, 1999). 
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6.3.4  Impact of the KdTI Decree 

Under President Suharto’s regime the political actors did not want to discuss 
transferring ownership over the lands in the HPT/HL zone back to the 
communities by withdrawing the HPT/HL status and moving the boundary of the 
state forest zone back to the national park (De Foresta, 1999). In that political 
context, a decree that awarded user rights for state forest lands was probably the 
‘best possible’ legal solution for the land conflicts in the area. The communities, 
however, saw the KdTI decree as negating their land ownership rights, because it 
still considered the land as state land. Soon after the decree was issued, a new 
political environment emerged with the fall of Suharto and the community leaders 
became increasingly reluctant to see the decree implemented. The communities 
hoped that the reform period would provide opportunities to reclaim ownership of 
the traditional territory, extending up to the boundaries of the national park. 
Consequently, between 1998 and 2005 none of the Krui community leaders applied 
for a concession right in the KdTI area. 

As the decree was never fully implemented, i.e., no attempt was made to formally 
register community rights, it is necessary to look at its impact in a wider context. 
Indeed, the process leading to the decree has been more important than the decree 
itself. The key milestone in the process towards the decree was the government’s 
recognition that the damar agroforests are cultivated and managed sustainably by 
local communities. The KdTI decree is the formal representation of this 
recognition. 

At the time of signing the decree, there were considerable threats to the damar 
agroforests located within the KdTI area. Firstly, an oil palm company was eager to 
open negotiations to expand oil palm plantations in the state forest zone. In the 
process of creating the decree, the government stopped its active support for oil 
palm expansion occurring at the expense of damar agroforests. This was the start of 
the restoration of farmers’ feeling of security. The KdTI decree gave the 
government a formal argument not to facilitate oil palm expansion on state lands. 
Secondly, during the preparation phase of the KdTI decree, a proposal emerged to 
create a private company to manage the HPT forest lands for damar resin and 
timber. This forestry company would operate under the umbrella of a state-owned 
logging company, with a 40% share by a local farmers’ cooperative. The proposal 
was dismissed because it was viewed as incompatible with the ideas that were being 
formulated in the KdTI decree (De Foresta, 1999). 

Notwithstanding the above-mentioned outside interests, since 1998 the 
government has not claimed or leased out the resources in the state forest zone. 
And, even though none of the communities applied for the concession rights, they 
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have been allowed to reap full benefits from their activities in the state forest zone. 
As there have been no direct threats, farmers feel relatively safe on the lands from 
the coast up to the national park – the lands that are being claimed as traditional 
territory. 

In addition to the lack of direct threats, various other factors seem to play a role in 
determining the recent perception of security. First, many farmers have a limited 
understanding of the state’s claim to begin with, and may thus have fields on state 
lands without actually knowing the legal status of their fields. Second, the 
traditional claim on the lands up to the national park is strong. Many Krui 
communities feel ‘empowered’ in their dealings with the government, partly 
because communities can refer to ‘scientific proof’ that the agroforests have been 
planted. Third, after 1998, local government officials, being aware of the 
community’s claim, have been tolerant towards any agricultural activity in the 
HPT/HL zone. Their passive behaviour has been instrumental in maintaining a 
status quo, in which farmers’ de facto rights on the lands are not being challenged. 
Fourth, the Krui case became a high profile case because of the involvement of 
NGOs and research institutions. The involvement of these institutions not only 
strengthened the communities’ confidence and helped to alter the government’s 
attitude towards the area, but also ensured plenty of media attention. 

6.3.5  The future 

While farmers feel relatively safe and the government respects local land use in the 
HPT/HL zone, the status quo seems fragile. There is a risk that conflicts between 
the state and local communities will re-emerge. In the Krui region land available for 
agriculture is becoming scarcer. And, with the post December 2004 Tsunami scare 
influencing villages directly on the coast, one can expect pressure to move further 
inland. Consistent with Contreras-Hermosilla and Fay (2005), who state that tenure 
arrangements become more important with increasing land scarcity, increased 
competition for lands in the Krui region may revitalise the debate on the (lack of) 
community ownership rights. Also, decentralisation, making district authorities 
responsible for most governance within their area and for developing their own 
sources of financing, could act as an incentive for district governments to 
accelerate exploitation of state forest lands to raise revenue. The boundary between 
‘legal’ and ‘illegal’ logging is unclear where different levels of government have 
different interests (Obidzinski, 2005). During the field research in 2005, there were 
rumours of negotiations between the district government and timber plantation 
and oil palm companies. Considering the lack of official registration of lands under 
the KdTI decree and the eroded awareness of the decree at government as well as 
community level, such rumours may become real threats in the future. The 
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question would then be whether communities are able to effectively use the KdTI 
decree to prevent appropriation by companies. 

The current decentralised political context offers opportunities too. The district 
government seems better positioned and willing to respond to local needs and 
there may be opportunities for the communities to open negotiations to improve 
their legal situation. Contreras-Hermosilla and Fay (2005) suggest the Krui region is 
suitable as a test case for further tenure reforms. Fathullah et al. (2005) documented 
recent experience elsewhere in West Lampung with formal excision of land from 
the state forest zone. Case studies of locations where situations similar to Krui are 
still waiting for solutions are described by Galudra et al. (2005) and Sirait et al. 
(2005). 

The coastal zone of West Lampung has some characteristics – the KdTI 
experience, strong and clear customary tenure regulations, scientific backup of 
traditional claims, ‘empowered’ local communities and the presence of NGOs – 
that may increase the chance of success of future tenure reforms. A few 
respondents mentioned the possibility of negotiating a deal with the district 
government. They said communities would be willing to commit to maintaining the 
agroforest and preventing further encroachment if they received community 
ownership of the lands up to the national park in return. However, even though 
decentralisation has given greater autonomy to the district, actual transfer of 
ownership of lands within the state forest zone would require the political will of 
the central government in Jakarta as well. 

6.4  Conclusions 

The question of ownership of forest lands is a sensitive one in many countries, and 
conflicts between the state and local users’ communities over forestland are on the 
rise in Indonesia as elsewhere in the tropics. These conflicts need mitigation as they 
may have detrimental socioeconomic consequences for local communities and may 
negatively affect the sustainability of forest land management. The KdTI decree, 
based on the recognition of local communities as the only legitimate managers of a 
given area of state forest, is an original attempt to mitigate such conflicts. To the 
state, the value of such a solution lies in its intermediate status, between full 
recognition of land ownership rights and exclusion of local users from the disputed 
land, allowing the state’s forest services to influence the management orientation of 
the area. To local communities, such a solution helps to ensure protection against 
outsiders, while guaranteeing the full benefits of their work – as long as their land-
use system stays compatible with ‘forest functions’.  
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The 1998 KdTI decree was meant to provide farmers with enough security to 
continue their agroforestry activities. Implicitly, the decree also meant to protect 
the national park by maintaining a buffer area. The study presented in this chapter 
shows that, in contrast with farmers of the mid 1990s, farmers in 2005 feel 
relatively secure and continue making investments in agroforestry systems within 
the state forest zone. Analysis of satellite images of before and after the decree 
suggests that the area of agroforest within the state forest zone has been 
maintained. Also, while the agroforest production system does not by itself prevent 
encroachment, to a certain extent the agroforest belt functions as a buffer zone, 
which is related to its lack of roads and tracks for motorised vehicles and the 
distance it imposes from the village to the forest. The decree thus seems to have 
been successful. The relation between the decree, tenure security, and the 
maintenance of the agroforest system is, however, not as straightforward as it 
seems. 

The Krui communities were cultivating lands with their agroforest system for more 
than a century before those lands became classified as state forest lands. They 
therefore have a strong and longstanding ownership claim on these lands. The 
policy change that was meant to provide the farmers with legal user rights was 
signed right before a period of rapid political change. In the post-Suharto era, only 
a decree that recognises ownership is acceptable to the communities. None of the 
local communities ever registered for concession rights in the KdTI area, as this 
would have implied recognition of state ownership of the land. 

While the KdTI decree does not represent a de jure change in tenure regime, the 
recognition of the local rights in the KdTI decree with the designation of the 
distinctive use zone has de facto helped to safeguard the agroforest from claims by 
outsiders. The decree represented the state’s recognition of both the sustainability 
of local land use as well as the rights of users to maintain and benefit from the 
land-use system they developed on the contested land. This recognition changed 
the government’s approach to the ‘development’ of the state forest zone and 
proved efficient in relieving the pressure of appropriation of the disputed land by 
outsiders and in allowing local users to continue their land-use system. Impacts of 
the decree should thus be seen in terms of prevention of change, rather than 
change. 

Between 1998 and 2005 the perception of security has been sufficient for farmers 
to make long-term investments in complex agroforestry systems. At the same time, 
messages from the outside world have stimulated the development of tree-based 
systems as a strategy to increase security. Indeed, it could even be argued that the 
lack of legal security in some cases promotes tree planting.  
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The Krui experience helps to nuance the widely accepted idea that farmers without 
legal tenure rights lack the incentives to make long-term investments in sustainable 
management of natural resources. The situation in the Krui area is paradoxical as 
farmers feel relatively secure on their lands, even though the process that would 
provide them with legal user rights was never completed. This shows that the 
perception of tenure security is not necessarily related to the legal status of the 
land. And, it is not the legal status, but the perception of tenure security that is of 
significance in people’s land-use decisions.7 The perception of security is influenced 
by a range of factors, including the awareness of the legal status, the role of local 
government officials, the strength of the state to enforce claims, the strength of 
traditional claims, the level of local empowerment, the existence of external 
support and, last but not least, the existence of acute threats.  

                                            
7 This finding triggers a range of new research questions. For example, how does ‘perceived security’ 
relate to events experienced over time? And, how does ‘perceived security’ relate to de jure and de facto 
inheritance systems? These questions are left for future research to be answered. 
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7. Will the damar agroforests vanish?1 

7.1  Introduction 

Agroforestry practices, broadly defined as integrating trees into agriculturally 
productive landscapes, are increasingly receiving society-wide attention. The 2004 
Nobel Prize for Wangari Maathai and her Green Belt Movement is an example. 
The potential contribution of agroforestry to conservation and development 
objectives is also increasingly receiving scientific attention (Schroth et al., 2004a; 
McNeely and Schroth, 2006) and the promotion of agroforestry was put forward as 
one of the means to reach the Millennium Development Goals (Garrity, 2004; 
Garrity et al., 2006). Tree-based agricultural systems are expected to sustain long-
term productivity through maintaining soil and water quality, while providing other 
environmental benefits, such as carbon sequestration and in some cases biological 
diversity (e.g. De Jong, 2002). Implemented in buffer zones, they are expected to 
help protect remaining natural forests (Nyhus and Tilson, 2004). The promotion of 
agroforestry practices fits well within current popular approaches towards 
environmental conservation that stress the need for managed landscapes in which 
agricultural areas provide ecosystem services (Shriar, 2000; Scherr and McNeely, 
2003; Wiersum, 2004; Sanchez, 2004; Ashley et al., 2006; Vandermeer and Perfecto, 
2006).  

Complex agroforests are anthropogenic forests that are composed of numerous 
individually owned and managed plots, but which appear as a forest massif (De 
Foresta and Michon, 1997). Complex agroforest systems are intermediate on the 
continuum between extraction from natural forests and modern plantation 
management, both in terms of productivity as well as biodiversity (Michon and De 

                                            
1 This chapter is adapted from: Kusters, K., Ruiz Pérez, M., De Foresta, H., Dietz, T., Ros-Tonen, M., 
Belcher, B., Manalu, P., Nawir, A. and Wollenberg, E. 2008. Will agroforests vanish? The case of 
damar agroforests in Indonesia. Human Ecology 36(3):357-370.  
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Foresta, 1997; Wiersum, 1997; Van Noordwijk et al., 1997; Belcher, et al., 2005b). 
Agroforests evolve in the context of population growth and commercialisation 
(Henley, 2005b). However, they may be transitional phases that will further 
develop into intensively managed monocultures (Belcher et al., 2005b). For 
example, since complex agroforests tend to have lower returns per hectare of land 
compared to intensively managed systems, increasing land scarcity could trigger 
more intensive land use, resulting in monoculture systems. This could either imply 
conversion to an alternative land use or transforming the agroforest system into a 
monospecific plantation, requiring high maintenance and using cloned varieties (cf. 
Gouyon et al., 1993). Some researchers found that changing cultural preferences 
may also induce a shift to monocultures, for example when younger generations 
perceive agroforest management as backwards compared to cash crop cultivation 
or wage labour (e.g. García Fernández, 2004). Development of biodiverse tree-
based systems is not helped by the dominant approaches to forestry and 
agriculture, which promote specialisation and high input (Potter, 2001; Michon et 
al., 2007). 

While some authors stress the fragility of complex agroforest systems (Potter, 
2004), others stress their resilience. Michon (2005: 140) for example writes, 
“Smallholder cultivated forests show great resilience vis-à-vis price fluctuations of their main 
commodities, an indication that these forests function with other logics than the ones related to 
short-term economic considerations”. The same author argues that intensification of 
agroforest management does not have to compromise diversity, as it may be based 
on the introduction of more species, rather than specialisation. From this 
perspective agroforest management is promoted as an alternative rather than a 
transition towards modern specialised plantation management (Michon, 2005).  

A major obstacle to testing these hypotheses is the lack of longitudinal data 
(Godoy and Lubowski, 1992; Ruiz Pérez and Arnold, 1996). The case of the damar 
agroforest farmers in the Krui area in Indonesia was selected, because for this case 
household level data from 1995 was available (see Wollenberg et al., 2001). This 
offered an opportunity to assess the dynamics over time. The many demographic, 
economic and political changes that have occurred in the last decade make this case 
a good laboratory to assess the changing role of agroforest systems in farmers’ 
livelihoods.  

During explorative field visits in the Krui area in 2004 there were no indications of 
a trend towards monospecific tree plantations, but I observed that damar 
agroforests were being converted to perennial cash crops. I therefore hypothesised 
that farmers are increasingly converting their agroforests to monoculture 
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plantations of cash crops, leading to a declining importance of income from the 
mature damar agroforest in household income portfolios.  

The main research question became: To what extent, and why, is the importance of 
damar agroforestry changing over time, and how does this relate to conservation of 
the natural forest? To answer this question I explored: (i) The difference in 
household income composition between 1995 and 2004; (ii) whether farmers were 
converting mature agroforests to other land uses; (iii) whether farmers were 
continuing to establish new agroforests; (iv) how and why trends differed among 
various parts of the Krui area; and (v) the implications of the observed trends for 
the Krui agroforests and the neighbouring national park.  

The first part of the chapter reports on the main results of the comparative analysis 
of the two surveys and on qualitative data gathered during 2005. After that I 
address the factors that contributed to the agroforestry systems’ maintenance as 
well as factors that contributed to the system’s fragility. In the concluding section I 
draw more general lessons related to the threats and opportunities for diverse 
agroforest systems developed by farmers that can be applied in a wider tropical 
context. 

7.2  Analysis 

The methods have been described in Chapter 5. For the analysis of the income 
data, different income sources were divided in five groups:  

1. Damar agroforest. The bulk of the income from the damar agroforest comes 
from selling damar resin, while approximately 10% comes from the selling of 
fruits, such as Durian (Durio zibethinus Murr.), Duku (Lansium domesticum Corr.), 
and Petai (Parkia speciosa Hassk.). The income from fruits is variable over the 
years, as some of these species have peak yields once every few years 
(Bouamrane, 1996). A peak yield may double the average household income for 
that year (De Foresta and Michon, 1997). None of the surveys reported here 
included a fruiting peak year.  

2. Rice. This category includes both rainfed rice and paddy rice. Rice is primarily 
produced for own consumption. Only a few households produce surplus rice 
that is sold in the market (in 2004, 6% of the households occasionally sold rice). 
The farm-gate price of rice (after harvesting) was used to calculate the monetary 
value of rice production. 
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3. Short term perennials (STP). STP are the major source of cash in addition to 
damar resin. In this category 96% of the income comes from coffee and pepper. 

4. Agricultural wage labour. This includes wages for assistance during rice harvests 
and wages for transporting and sorting damar resin. 

5. Non-farm income. This category includes a wide variety of income sources, the 
most important ones being government employment (including teaching) and 
trade (including small shops). 

 

To calculate income I used local farm-gate prices for commodities (Table 7.1). The 
main commodities in the research villages are damar resin, coffee and pepper. The 
real price per weight of damar resin and rice were almost similar in both years. The 
real prices for coffee and pepper on the other hand were much lower in 2004 
compared to 1995. The real price for coffee dropped most dramatically. Data for 
coffee prices in the Krui area collected by Gaveau show that the real coffee price 
peaked in 1998, then declined up until 2002, after which it slowly started increasing 
again (Gaveau, personal communication). 

Table 7.1. Farmers’ price (Rp./kg) for main commodities, in real 2004 terms  

 1995 2004 Difference % change 95-04 

Damar 4,100 3,800 -300 -7.3% 
Coffee 10,200 3,400 -6,800 -66.7% 
Pepper 12,600 9,800 -2,800 -22.2% 
Rice 2,400 2,500 100 4.2% 
Note: Prices in real terms are calculated with the Consumer Price Index of Lampung as produced 
by the Indonesian Central Bureau of Statistics. The 2004 exchange rate: US$ 1 = Rp. 9,000. 

7.3  Results and discussion 

The mean annual total household income is significantly lower in 2004 than in 
1995 (Table 7.2). The average number of children per family did not change, but 
the average household size (the number of people living with the head of the 
household under one roof) decreased due to out-migration of young household 
members to West Java. Therefore, the per capita income (calculated as income per 
person living with the head of the household) remained stable. The relative 
importance of rice, wage labour and non-farm activities was roughly similar in both 
years (Figure 7.1), while there were larger differences in the relative importance of 
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damar agroforest and STP.2 These two sources of income seem to have some 
substitution effect between them. Below the changing income from damar 
agroforest and the increasing importance of income from STP will be analysed. 
After that the extent to which households are establishing and converting damar 
agroforests is explored. 

Table 7.2. Difference in average household size and mean total income per year  

 1995 2004 Sig.** 

Average family size  6.94 6.58 0.150 
Average household size*  6.17 5.42 0.020 
Mean income per household (Rp.) 11,743,160 9,815,881 0.033 
Mean income per capita (Rp.) 2,116,571 2,078,190  0.841 
* Average number of people living with head of the household under one roof, including  

head of the household. 
** One-Way ANOVA. 

 

Figure 7.1. Changes in total household income composition  
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2 The apparent stagnation in the non-farm sector is surprising as one would expect the importance of 
the non-farm sector to increase over time (see Chapter 8).  
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7.3.1  Decreasing income from mature agroforests 

Both the absolute and relative annual household income from mature agroforest 
decreased significantly between 1995 and 2004 (Figure 7.1; Table 7.3). The mean 
size of mature agroforest per household did not change significantly (1.03 ha in 
1995 and 1.06 ha in 2004) and the percentage of households with mature damar 
agroforest also remained stable (65% in 1995 and 64% in 2004). The small decrease 
in price of damar resin between 1995 and 2004 (see Table 7.1) does not explain the 
decrease in mean household income from resin. Looking further into the possible 
reasons for the declining income it was found that the resin production per hectare 
had decreased significantly (Table 7.3). 

Table 7.3. Changing household income from mature agroforest  

  Melaya lowland (north) Penengahan (centre) N.R. Ngaras (south) Total 

  1995 2004  Sig.* 1995 2004  Sig. 1995 2004  Sig. 1995 2004  Sig. 

Tot. income 
agroforest  
(x1,000 Rp.) 

5,917 3,062 0.013 6,198 4,123 0.009 5,033 3,902 0.350 4,411 2,904 0.001 

Income from 
fruit  
(x1,000 Rp.) 

805 354 0.184 1,126 121 0.011 198 478 0.204 589 210 0.018 

Income from 
resin  
(x1,000 Rp.) 

5,112 2,708 0.025 5,072 4,001 0.091 4,835 3,424 0.230 3,822 2,694 0.006 

Resin 
productivity 
(kg/ha/yr) 

1,410 870 0.052 1,508 957 0.000 795 675 0.377 1,362 857 0.000 

Note: Upland hamlets are not included, because there are only few households with mature 
agroforest. 
*One-Way ANOVA. 
 

As traditional farmers’ knowledge indicates that increased harvesting intensity 
reduces the long-term productivity of a tree, the relationship between resin 
productivity and the average period between two harvests was explored. This 
showed a positive relationship (Spearman’s rho correlation coefficient = 0.300; Sig. 
= 0.000). Table 7.4 shows that harvest intervals have shortened significantly over 
the last decade. Reduced harvest intervals over the last decade may thus be one of 
the reasons for the decline in production. Though the causality can not be proven, 
it can be hypothesised that shorter harvest intervals contribute to decreasing 
production by increasing the likelihood of pests (e.g. Massicus scapulatus) and 
diseases entering the tree (Lindgren, 2004). This would lead to a weakening of the 
structural integrity of the tree, making it more susceptible to be blown over by the 
wind.  
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Table 7.4. Mean harvest interval (weeks) 

 1995 2004 Sig.* 

Malaya lowland (north) 4.52 2.82 0.000 
Penengahan (centre) 5.00 3.58 0.000 
N.R. Ngaras (south) 2.80 2.03 0.000 
Total 4,35 2.98 0.000 
Note: Upland hamlets are not included, because there are only few households with mature 
agroforest. 
*One-Way ANOVA. 

 

The trends of shortening harvest intervals and decreasing production are apparent 
in all villages, but the average harvest interval is significantly shorter and the 
average productivity is much lower in the southern research village compared to 
the other villages (Table 7.3 and Table 7.4). Key informants explained this by the 
relatively weak damar tradition in the southern village – the stronger the damar 
tradition in a village, the more emphasis there is on applying sufficiently long 
harvest intervals. 

The reasons for shortening harvesting intervals were discussed in greater detail 
during focus group interviews with men (totalling approximately 60 participants). 
According to the respondents there are two reasons for shorter harvest intervals. 
Firstly, increased dependence on cash income, for example to pay for transport and 
kitchen needs, induces poor farmers to apply shorter harvest intervals to obtain 
immediate cash money. Secondly, the longer a farmer waits with harvesting, the 
more resin that accumulates on the surface of the tree and the more likely it will get 
stolen. Increased occurrence of resin theft stimulates farmers to apply short harvest 
intervals. It confronts farmers with a ‘tragedy of the commons’ type of dilemma: 
“if I don’t take it now, someone else will”.  

This introduces a second reason for the decline in recorded yields, as resin theft 
obviously decreases the quantity of resin that can be harvested by the owner of the 
agroforest. It also implies that part of the produced damar (and the income thereof) 
remains unreported in the survey results. The adult men in each group interview 
agreed that the occurrence of thievery had increased over the last decade, 
particularly after the years of the financial crisis. According to them the main 
reasons for thievery are increasing population and increasing cash needs, and the 
main culprits are teenagers and unemployed young men. During individual in-
depth interviews, some farmers shed a different light on the thievery issue. They 
suggested a relation with the erosion of the traditional distribution mechanism 
according to which the eldest son, who inherits the agroforest, is expected to 
provide for his extended family. In the context of the erosion of this tradition, 
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thievery is said to occur particularly within extended families, i.e., the inheritor of 
the agroforest no longer feels obliged to provide support to the extended family, 
while the extended family still feels entitled to a share of the yield of their common 
ancestor’s agroforest.  

An additional dataset on resin production provided extra information. De Foresta 
recorded the production of 81 trees in an experimental plot of mature agroforest in 
the Krui area on a monthly basis between February 1993 and February 1998. 
Throughout that period the resin was harvested with a one-month interval, which 
is the optimal harvest interval according to traditional farmers’ knowledge. 
Thievery was no problem, because the collector lived immediately near the 
monitoring plot. The data show a significant progressive decline of the average 
annual yield of resin over the years, from 1459 grams per tree in 1993 to 1167 
grams per tree in 1998. The decreasing productivity trend is common to all 
diameter classes, i.e., young trees are as affected as older ones. The decline could 
theoretically be because of a negative impact of the monthly harvest, but it could 
also be because of physiological factors. Possibly the change of climatic conditions 
– in particular the high frequency of El Niño droughts in the last 15 years (1991, 
1994, 1997, 2003) – has contributed to the decline of resin production, but it would 
require extra research to confirm this relationship.  

7.3.2  Increasing importance of STP 

Farmers’ prices for coffee and pepper – the main STP cultivated in the Krui area – 
were lower in 2004 compared to 1995 (see Table 7.1). Because of the decreasing 
price, the average income per hectare of STP decreased significantly from Rp. 
4,567,444 to Rp. 3,318,420 (ANOVA F = 3.958; Sig. = 0.048). The average area of 
STP per household did not change significantly, suggesting that there is no overall 
trend of expansion of the cultivated area per household. Still, the relative 
importance of income from STP to the total household income increased 
significantly (ANOVA F = 10.634; Sig. = 0.001). The rising importance of STP is 
related to the decreased absolute income from damar agroforests. Also, the rising 
importance of STP is related to a significant increase in households with STP fields 
(Table 7.5). Pepper has probably been the dominant crop for expansion, because 
the price for pepper was exceptionally high during the years of the financial crisis 
(see discussion section). Households that were cultivating rainfed rice in 1995 had 
converted these fields to coffee and pepper plantations in 2004. The decreasing 
percentage of households with rainfed rice is illustrative of the decreasing influx of 
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migrants and increasing levels of out-migration.3 There also has been a trend of 
‘native’ farmers opening up STP fields in addition to their mature agroforest. This 
was particularly clear in Melaya lowland village, where the proportion of 
households cultivating STP in addition to mature agroforest grew from 19 to 58 
percent.  

Table 7.5. Proportion of households with agroforest, STP, rainfed rice, and paddy rice  

 Households with 
rainfed rice 

Households with 
paddy rice 

Households with STP 
 

Households with 
mature agroforest 

 1995 2004 Sig.* 1995 2004 Sig. 1995 2004 Sig. 1995 2004 Sig. 

Melaya 
lowl. 
(north) 

13% 0% 0.013 48% 42% 0.595 29% 67% 0.002 84% 87% 0.734 

Melaya 
upl. 
(north) 

21% 11% 0.110 38% 38% 0.966 81% 97% 0.006 16% 12% 0.709 

Peneng
ahan 
(centre) 

9% 4% 0.200 51% 46% 0.490 51% 56% 0.550 89% 85% 0.428 

N.R. 
Ngaras 
(south) 

10% 2% 0.052 73% 85% 0.084 17% 22% 0.626 75% 75% 0.951 

Total 13% 5% 0.001 52% 52% 0.990 49% 61% 0.007 65% 64% 0.876 

* Chi-Square Test.  
 

As mentioned above, there was no clear increase in the area of STP cultivated per 
household. Every year, however, new fields are opened by young farmers at the 
expense of fallow lands or natural forest. In the northern and southern research 
villages, with relatively low population densities, there are still areas of fallow lands 
that are used for expansion of STP. Young farmers from the central village 
(Penengahan) who are looking for lands to start their own farm, however, are 
forced to move out of the village area because all arable lands within the village 
area are occupied. Consequently, the Penengahan respondents have fields spread 
over the Krui area, while the fields from the other respondents are concentrated in 
their own village area (Figure 7.2). In 2004, 24% of the farmers from Penengahan 
had a field located in one of the patches that were later identified as being located 
within the national park during participatory mapping exercises. Land scarcity in 

                                            
3 Overall income from rice remained stable, with decreased income from rainfed rice balanced by an 
increase in income from paddy rice, due to an increasing percentage of households with paddy rice in 
the southern research villages, made possible by the government-supported construction of new 
paddy fields in the late 1990s. 
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Penengahan is not new. Reportedly, Penengahan farmers have been opening lands 
in other parts of the Krui area since the late 1960s. Since the 1980s the focus of 
agricultural expansion has been in the northern part of the Krui area.  

Figure 7.2. Location of agricultural areas per research village 

 

7.3.3  Establishment and conversion of damar agroforests 

Does the declining absolute and relative profitability of damar agroforest have 
implications for people’s land-use decisions, i.e., whether or not to plant damar 
seedlings in STP fields, and whether or not to convert mature agroforest to other 
uses? Related to damar tree planting behaviour, 79% of the households with STP 
fields in 2004 had planted damar seedlings in their fields (Table 7.6). Also, in the 
Melaya upland hamlets, where the majority of the inhabitants are of Javanese 
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origin, 73% of the STP cultivating households had planted damar. This was 
unexpected, because, according to the popular perception among the Krui natives, 
senior forestry officials in the district capital and conservation-oriented NGOs 
working in the Krui area, the Javanese migrants in the uplands had a tradition of 
monoculture coffee cultivation and had no interest in damar agroforestry (see 
Niimura, 2000, for an account of the possible role of outsiders promoting tree 
growing in these hamlets). Of the farmers with fields inside the national park, 85% 
indicated having planted young damar in their fields. Thus, the lack of de jure tenure 
security does not imply that farmers refrain from establishing damar agroforests. 
Instead, tree planting partly functions as a way to claim or secure tenure. 

With regard to the perception of youth towards agroforest practices, the 
adolescents present at the group interviews preferred damar agroforestry over other 
land uses. However, agriculture (including agroforestry) was generally perceived as 
less attractive compared to city jobs. A possible reason for the relative 
attractiveness of damar agroforestry is the fact that mature agroforests allow for 
keeping tenure rights without demanding much work. Agroforest gardens can thus 
be kept as a future option while looking for work in cities. 

Table 7.6. Establishment and conversion of damar agroforest in 2004  

 STP cultivating households that
planted young damar in STP fields 

Households that ever converted 
mature damar agroforest 

 No. % No. % 
Melaya lowl. (north) 24 80 2 4 
Melaya upl. (north) 52 73 0 0 
Penengahan (centre) 41 80 0 0 
N.R. Ngaras (south) 12 100 1 2 
Total 129 79 3 1 

 

Related to the conversion of mature agroforest, Table 7.6 shows that only 1% of 
the 277 households surveyed in 2005 indicated having ever clearcut a mature damar 
agroforest. Though these results may be slightly biased due to the social taboo on 
clearcutting damar agroforest, the responses by farmers seem to indicate that 
mature agroforests are for the moment generally being maintained in the research 
villages included in the survey. Asking the 166 farmers with mature agroforest in 
2005 for their plans in the coming ten years, 90% said they intended to maintain 
their agroforests. All respondents in the 2005 survey were asked about their 
predictions regarding the overall agroforest area in their village. Here a more mixed 
picture appeared, with 34% of the 277 respondents predicting the agroforest area 
to decrease in the coming ten years as the result of clearcutting. The difference may 
be indicative for the social taboo associated with damar cutting. Farmers seem 
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reluctant to acknowledge their own conversion as a possibility in the future, though 
they acknowledge that others might do so. 

According to the survey results farmers in the research villages are not converting 
mature damar agroforest to other land uses. There were, however, several clearcut 
agroforests in the southern part of the Krui area. These cleared plots belonged to 
farmers from southern villages not falling within the survey. Nine farmers who had 
clearcut their agroforests and replaced them with STP were interviewed. As reasons 
for conversion they indicated: (i) declining production of resin; and (ii) rising price 
and demand for damar timber. The farmers used the money from selling their 
timber to purchase expensive consumer goods, such as motorcycles, or to invest in 
other productive activities, such as the purchase of a cart to transport fruit and 
timber.  

In the southern Krui area, village leaders, damar traders, as well as timber traders 
expected that conversion rates would increase in the near future. Several of these 
key informants referred to the emerging trend as the “tsunami of damar logging”. 
At the same time, these respondents stressed that farmers are not likely to abandon 
the practice of planting damar tree seedlings in STP gardens. Indeed, seven out of 
the nine interviewed farmers who had converted their mature agroforest had 
already planted damar and fruit tree seedlings in their newly established STP 
gardens. In other words, they were re-starting the process of damar agroforest 
establishment. 

It is no coincidence that the conversion of mature damar agroforest was observed 
in the south. As was mentioned earlier, the mean resin production per hectare is 
significantly lower in the southern research village, which seems related to the 
relatively weak damar tradition. Furthermore, in the villages with a relatively long 
history of damar cultivation and a strong damar-related tradition – the central and 
northern research sites – unwritten traditional rules prohibit the cutting of 
productive damar trees for commercial purposes. In these villages there is a strong 
notion of heritage. There is not only a social taboo on cutting the trees planted by 
the forefathers but also a social obligation to maintain the agroforest for future 
generations. The lack of such a traditional conservation ethic in the south means 
that there is less social pressure to maintain the mature agroforest and no 
traditional taboo on clearcutting mature agroforest. There are more factors that 
help explain the difference between the south and the rest of the area. First, it is 
difficult for southern farmers to get financial credit from wealthy traders from the 
central Krui area due to the lack of social capital between the south and the centre 
(related to the fact the south was until recently isolated from the rest of the Krui 
area). For purchasing expensive goods the southern farmers thus have little choice 
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but to sell their damar timber. Second, in the more hilly central and northern parts 
of the Krui area there are fewer paddy rice fields compared to the south, and the 
income from damar resin is therefore more important for food security, i.e., to 
purchase rice (cf. Wollenberg et al., 2001). When an income-earning activity plays an 
important role in providing food security, people are more likely to maintain that 
activity. Lastly, the relief of the terrain in the north makes it more difficult and 
expensive to extract timber. 

7.3.4  Impact of the Southeast Asian financial crisis 

In mid 1997 Indonesia was hit by a financial crisis, and the rupiah decreased in 
value against the US$ from Rp. 2,400 in July 1997 to an average of Rp. 8,300 
between September 1997 and September 1999. The depreciation of the rupiah 
meant a sudden increase in prices for export commodities. The net results for 
export commodity-producing farmers, however, varied. For some export 
commodities, like rubber, the price did not rise as much as the costs of living, and 
there was no increase in purchasing power. Coffee and pepper producers were 
more fortunate. The price for pepper in particular rose spectacularly. During the 
years of the financial crisis, the high prices boosted the local economy in the Krui 
area. In line with Sunderlin et al. (2001), it can be assumed that most of the 
expansion of STP in the Krui area that was recorded between 1995 and 2004 took 
place as a reaction to the high prices – possibly facilitated by the relaxation of 
encroachment control after the fall of Suharto. Small farmers decided to clear land 
for coffee and pepper cultivation, following the example of fellow villagers who 
were suddenly earning very high incomes. The sudden increase in purchasing 
power and consequent increased consumption possibilities, in combination with 
the start of political reforms, fuelled future expectations of the Krui communities. 
This is likely to have been particularly so in the southern research village, that had 
only recently been ‘opened up’ to the outside world. In the years following the 
crisis, the normalising exchange rate and decreasing world prices caused incomes to 
drop again.4 The cash income per hectare of STP decreased, but (consumption) 
aspirations may not have decreased. It is likely that these dynamics have reinforced 
trends that are at odds with traditional norms and rules, namely cutting damar trees 
for timber and damar resin thievery.5 

                                            
4 Increased local supply of STP may also have had a local price effect. 
5 Wollenberg et al. (2001) indicated that theft was a problem in 1995 as well, and that it was a reason to 
harvest more regularly. In the group interviews conducted in 2005, however, it was emphasised that 
thievery increased immediately after the financial crisis, associated with increased unemployment of 
young men.  
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7.3.5  Why are the damar agroforests maintained?  

The survey results showed that, overall, damar agroforests were maintained in the 
research villages between 1995 and 2004. The most likely land-use alternative for 
damar agroforest is conversion to STP such as coffee, pepper, and more recently 
introduced STP such as oranges.6 The survey results showed that mean net returns 
(excluding costs of self employment) per hectare of mature agroforests were 
significantly higher than those of STP fields in 1995 (Rp. 5,523,139 and Rp. 
4,567,444 respectively) and that they were more or less equal in 2004 (Rp. 
3,273,899 and Rp. 3,318,420 respectively). Budidarsono et al. (2000) found that 
labour requirements for the productive stage of the coffee and pepper gardens are 
much higher than that of mature agroforest management. This suggests that, even 
though the returns to land of damar agroforests are decreasing, they are still 
economically competitive with STP cultivation in terms of returns to labour. All 
the more so, considering there were no peak fruit harvests recorded in the 1995 
and 2004 income data (see Bouamrane, 1996). Another advantage of mature 
agroforest management over STP cultivation is that damar income is spread over 
the year as opposed to the seasonal and risky income from STP. There are also 
non-financial factors that help explain the damar agroforest’s maintenance. The 
damar agroforest provides a range of products for subsistence purposes (namely 
fuel wood, vegetables and fruit). Also, damar related tradition and identity are 
factors that seem to favour maintenance of the system. In the villages with a 
relatively long history of damar cultivation farmers are more reluctant to convert. 
These findings converge with the findings of Wollenberg et al. (2001) who found 
that considerations of cash income alone did not suffice to explain farmers’ 
agroforest management behaviour. Considering the above, it is not surprising that 
farmers are still establishing new agroforests by planting trees in their STP gardens. 
I found no indications that people are abandoning tree-planting practices. 
However, whether or not farmers will continue tree-planting practices in the future 
will depend to a large extent on: (i) the emergence of alternative land-use options 
that can tempt farmers to abandon agroforestry practices and switch to 
monocultures (e.g. oil palm); and (ii) the extent to which the profitability of mature 
damar agroforests can be maintained or increased. 

                                            
6 Depending on the strategy of the oil palm company that is present in the Krui area, oil palm may  
(re-)emerge as a tempting land-use alternative to farmers in the Krui area in the future. 
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7.3.6  The attractiveness of conversion 

Even though damar production is characterised by a relatively stable market and 
price, there are indications that farmers are increasingly tempted to cash in on 
damar timber, being pushed by the decreasing resin productivity, while being pulled 
by the large sum of money offered by traders for the timber of an agroforest plot. 
There may be a certain threshold of profitability of the damar agroforest, under 
which farmers are likely to prefer to sell their timber. As prices and demand for 
damar timber are on the rise, while resin productivity is declining all over the 
research area, conversion may not remain restricted to the southern Krui area. If 
current trends continue, it is questionable whether the traditional agroforest 
conservation ethic in the central and northern research villages will be stronger 
than the temptation of immediate cash. Moreover, the long-term profitability of 
harvesting timber and cultivating short term perennials could turn out to be higher 
than maintaining the mature agroforest and there are indications that an increasing 
number of farmers are starting to think along these lines.  

7.3.7  Increasing the profitability of damar agroforests 

Increasing the profitability of the damar agroforest could be an incentive for 
farmers to refrain from clearcutting mature agroforests. Considering the rising 
price and demand for damar timber, selective timber extraction may offer an 
opportunity without endangering the overall system (see, e.g. De Foresta and 
Michon, 1993; Petit and De Foresta, 1997). The damar farmers of the Krui area 
have a long history of tree management, and their agroforests provide regular cash 
income from a non-timber product. These characteristics offer opportunities for 
selective logging of timber, but this may require extra incentives to stimulate long-
term strategies, instead of short-term profit maximising. Indeed, the risk is that 
cutting for commercial timber, once started, may be difficult to stop. Increasing the 
returns to land of the mature agroforest could (theoretically) also be achieved 
through the introduction of commercial shade-tolerant species, lifting the market 
price of damar resin (for example through price arrangements and developing green 
niche markets), and payments for the damar agroforest’s environmental services. 
Payments for Environmental Services are increasingly receiving attention as a 
mechanism to reward farmers who ensure the maintenance of services that are 
important for the society at large. Partnerships between local farmers, businesses, 
national NGOs and international donors could be instrumental in developing such 
mechanisms (Ros-Tonen, 2007; Ros-Tonen et al., 2008). The findings presented in 
this chapter suggest, however, that any strategy aimed at improving the profitability 
of damar agroforests would need to be combined with efforts to prevent thievery so 
as to enable farmers to apply longer harvest intervals. Longer intervals are expected 
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to help to maintain the agroforest’s productivity. And, more concretely, longer 
intervals improve the resin’s quality, resulting in higher prices per kilogram of resin. 
This is supported by recent research by Van Lakerveld (2007) and Meissner (2007) 
who stress that the most effective way to increase farmers’ incomes would be to 
focus on the production of higher quality damar. 

7.3.8  Damar agroforests and natural forest conservation 

Higher returns per unit of agroforest may help to maintain the agroforest, which is 
desirable from an environmental perspective, as the zone with mature agroforest 
has important on-site and off-site environmental values. Maintenance of the 
mature agroforest does, however, not prevent agricultural expansion at the expense 
of natural forest. Young farmers who do not inherit their father’s agroforest are 
opening new fields, which will evolve into mature damar gardens over time. In 
essence, the situation encountered in 2005 is not much different from the situation 
described by Mary and Michon (1987), who concluded that agroforests were not 
preventing farmers to drive back the natural forest. Such agricultural expansion in 
the Krui area cannot be seen out of the context of the traditional inheritance 
system, according to which the bulk of the property goes to the eldest son in order 
to avoid land division, and younger sons need to find new lands themselves (Mary 
and Michon, 1987). Some authors suggest that in a situation of land scarcity, 
increasing the returns to land would decrease pressure on remaining areas of 
natural forest (cf. Mellor, 2002). But, under the current inheritance system and the 
demographic pressure in the research area, increasing the returns to land is not 
likely to decrease pressure on remaining forest. Indeed, it could even increase when 
the higher level of income is used to invest in agricultural expansion.  

Without enforced protection, agricultural expansion at the expense of the Bukit 
Barisan Selatan National Park is likely to continue, and new agricultural fields that 
are opened within the boundaries of the national park are likely to evolve into 
agroforests over time. This situation confronts the government with a complicated 
choice, i.e., whether to allow expansion of agriculture and stimulate the 
development of agroforests at the expense of one of the last few remnants of 
natural rain forest in Sumatra, or to enforce protection of the national park, 
thereby restricting agricultural expansion and limiting the livelihood options of 
local communities. The latter is likely to result in park-community conflicts if not 
combined with significant efforts to support local incomes. 
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7.4  Conclusions 

A comparison of household survey data of 1995 and 2004 showed that, even 
though their absolute and relative contribution to the household income is 
declining, mature agroforests remained the most important source of income in the 
study area. Farmers did not convert mature damar agroforest at any significant 
scale, and continued to introduce tree seedlings in their STP gardens. There are 
indications that the near future will bring increased levels of conversion of the 
agroforests, but there are no indications that increased levels of conversion would 
mean a fast transition to specialised plantation management. 

The choice whether or not to convert mature agroforest is influenced by financial 
push and pull factors and by the strength of traditions that favour agroforest 
conservation. The most important factor that may drive conversion is the financial 
opportunity provided by the timber industry. There are two main counterbalancing 
factors: First, there is the financial attractiveness of damar agroforest management 
compared to other land uses – not only in terms of risk avoidance, and income 
spreading over the year, but also in terms of returns to land and returns to labour. 
Second, there are the existing (but weakening) customary rules that favour 
agroforest conservation.  

It is increasingly argued that agroforests have potential to reconcile rural 
development and biodiversity conservation. On the basis of the study presented in 
this chapter it can be concluded that there is scope for agroforest systems to 
provide an alternative rather than a transition to specialised plantation 
management. However, as many rural communities are confronted with increasing 
dependency on cash income for daily needs, the future of complex agroforest 
systems will depend mainly on their financial competitiveness with land-use 
alternatives. Also, the relation between agroforest promotion and biodiversity 
conservation is not always straightforward. Agroforest systems may provide 
important environmental services, but their development does not prevent 
agricultural pressure on protected areas in situations of relative land scarcity – in 
the Krui case, developing new agroforests now often means destroying protected 
forest. Conservation practitioners thus may need to find a compromise between 
enforced protection, allowing agricultural expansion while promoting agroforest 
development, and supporting other income-generating activities of farmers. 

The Krui case presents several lessons. It shows that commercialisation of timber 
may emerge as an opportunity for agroforest farmers, but may at the same time be 
the main threat to maintenance of standing agroforests. It also provides an example 
of how the productivity of agroforest systems may be influenced by both 
physiological factors and management practices. The latter may in their turn be 



158

NTFP trade: A trade-off between conservation and development 

 144 

rooted in socio-cultural changes such as the erosion of traditions. The Krui case 
underlines that interventions to support complex agroforest systems should start 
with the identification of local problems and opportunities. One of the key 
problems in the Krui area is highly context specific, namely thievery and its impact 
on the length of harvest intervals. Before considering the possibilities of popular 
blueprint concepts like ‘green niche markets’ and ‘Payments for Environmental 
Services’, such local problems would need to be addressed. Another lesson is that 
historical events, like the Asian financial crisis, can have a long-term effect by 
shifting behaviour patterns. Lastly, the perception of a land-use system depends on 
whether one looks at the system at one point in time, or whether one places the 
system in its dynamic context. From a broader perspective clearcutting activities 
may be part of a larger cycle – cashing in on trees planted by previous generations, 
while planting trees for future generations.7  

                                            
7 I made a short film illustrating the dynamic character of the land-use system in the Krui area. The 
film can be viewed on the DVD that is included with the book. It can also be viewed at: 
http://www.geobrief.tv/movies/forestgarden.html.  
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8. Dynamics in the non-farm sector1 

8.1  Introduction 

The mainstream debate on conservation and development is based on the 
assumptions that agriculture is both the main threat to conservation and the main 
engine for rural development. Consequently, a large body of literature exists on the 
possibilities to reform agriculture in such a way that it better fits conservation 
goals. Two main approaches are promoted. The first is to support environmentally 
friendly agricultural systems (such as agroforests) that complement protected areas 
(Scherr and McNeely, 2003; Ashley et al., 2006). The second approach is to 
encourage agricultural intensification and to decrease pressure on protected areas 
by increasing the returns on existing agricultural land (Mellor, 2002; Green et al., 
2005). Both approaches have practical problems. Agricultural systems with high 
biodiversity tend to be less productive than intensive agricultural systems (Van 
Noordwijk et al., 1997) and may not be competitive when the opportunity cost of 
land and labour increases (Belcher et al., 2005b). On the other hand, increasing the 
income per hectare of land through intensification can act as an incentive for 
agricultural expansion (Angelsen and Kaimowitz, 2001) and may create other 
environmental damage as well, for example through the overuse of pesticides. The 
development of the non-farm sector may offer a solution in an area of relative land 
scarcity. 

Scholars studying rural livelihoods and, more particularly, rural livelihood 
diversification have stressed the importance of non-farm activities in rural 
household economies. The non-farm sector is often claimed to have the potential 
to contribute to rural development (Ellis, 1998; Haggblade et al., 2002; Reardon et 

                                            
1 This chapter is adapted from: Kusters, K. Forthcoming. Dynamics in the non-farm sector – Lessons 
from Krui, Indonesia.  
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al., 2007). The growing importance of non-farm activities may be influenced by 
increasing land scarcity and environmental degradation, cultural and social changes 
that alter people’s perception of agriculture, and the emergence of new non-farm 
possibilities (Rigg, 2005; 2006). Improved education and improved access and 
mobility are some of the key factors that create local and non-local non-farm 
opportunities (see, e.g. Reardon et al., 2001; Barrett et al., 2001b; and Lanjouw and 
Shariff, 2004). Increased mobility has facilitated the ‘delocalisation’ of livelihoods, 
and an important part of the rural non-farm income may be in the form of 
remittances from rural-urban migration (De Haan, 1999).  

The literature on livelihood diversification highlights a distinction between survival-
driven non-farm activities on the one hand and opportunity-driven non-farm 
activities on the other (Scoones, 1998; Davis and Bezemer, 2003; Ellis and Allison, 
2004; Bouahom et al., 2004; Reardon et al., 2007). In the first case (sometimes called 
distress-push diversification), people are pushed towards non-farm activities as they 
try to diversify their income sources in an attempt to reduce vulnerability and avoid 
falling deeper into poverty. In the second case (sometimes called demand-pull or 
progressive diversification), people are pulled towards non-farm activities as a 
response to opportunities to accumulate household income.  

Links between farm and non-farm income differ according to place and time, are 
dynamic and interactive and may extend in any direction (Davis, 2003). In the 
production sphere, the non-farm sector may provide input for the farm sector and 
vice versa. In the expenditure sphere, farm income can be used in the non-farm 
sector and vice versa (Reardon et al., 2002). The farm and non-farm sectors may be 
complementary, which means growth in one sector will lead to growth in the other. 
They may also be substituting each other, which means that growth in one sector 
would lead to a (relative) decline in the other. Whether the farm or the non-farm 
sector is more likely to function as the initial motor for rural development is much 
debated. Many scholars seem to agree that the rural growth linkage model, which 
suggests that agriculture is always the initial driver of rural development, is too 
narrow (e.g. Ellis 1998; Davis 2003). Some even claim that too much attention is 
being paid to agriculture as the motor for rural development. Rigg (2006: 196), for 
example, writes, “The best means of promoting pro-poor growth in the countryside may have 
less to do with supporting small-holder farming […] and more to do with endowing poor people 
with the skill so that they can escape from farming, and, perhaps, escape from the countryside”. 
While authors such as Rigg emphasise the potential of non-farm growth, some very 
recent publications return to an agricultural focus, and stress the need for 
agricultural investments to support rural development (e.g. World Bank, 2007b).  
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There are several ways in which non-farm sector development may affect pressure 
on surrounding natural forest (Figure 8.1). First, pressure on natural resources may 
decrease when people move from farming to non-farm activities, and thus become 
less dependent on land. Ellis and Allison (2004: 15) write, “…in most poor rural areas 
rural population growth on its own ensures increasing land sub-division, or expansion of the 
cultivated area into formerly protected areas, or increased off-take of trees for charcoal etc., despite 
rapid rates of urbanization. Diversification thus occurs in part as a response to natural resource 
scarcity, and in such a context may be considered beneficial to resource sustainability”. Second, 
when farmers invest their non-farm income in more intensive forms of agriculture 
(e.g. Savadogo et al., 1998), pressure on the natural forest may decrease. Third, 
pressure on land will increase when profits from the non-farm sector are invested in 
agricultural activities, leading to further expansion of farmland at the cost of natural 
forest (e.g. Demmer and Overman, 2001). 

Figure 8.1. Relationship between non-farm growth and agricultural pressure on forest 

     Pressure on forest

Profit invested in
agricultural

intensification

Substitution of farm
activities

Profit invested in
agricultural expansion

     Pressure on forest

   Non-farm income

 
 

The non-farm sector in developing countries is generally thought to be growing in 
importance over time, while the relative importance of farming is thought to be 
decreasing (Ellis, 1998; Haggblade et al., 2002; Rigg, 2006; Reardon et al., 2007). 
Bryceson (1996) calls this a process of ‘deagrarianisation’. Others (e.g. Bouahom et 
al., 2004) use the term ‘depeasantisation’ for the same process. According to Rigg 
(2006) a consequence of this process it that access to land is no longer a 
precondition for poverty alleviation. However, due to the lack of empirical data 
across intervals of time, understanding of the changing role of the non-farm sector 
(and the impact thereof on forest areas and nature reserves) remains limited. It is 
therefore important to study the dynamics of livelihood strategies (Ellis, 1998; 
Scoones, 1998).  
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Indonesia – like many other countries in Asia – is urbanising. This not only means 
that people are temporarily or permanently migrating from rural areas to urban 
areas, but also involves shifts in activities in rural areas (Rigg, 1998). These shifts 
may be most apparent in the densely populated rural areas close to big cities, 
known as desakota regions (see, e.g. Sui and Zeng, 2001). Booth (2002) compared 
incomes of Indonesian agricultural households in 1984 and 1993 by using data 
from the agricultural censuses. She found that the contribution of farm income 
(excluding income from agricultural wages) to the total income fell from 55% to 
50%.2 Moreover, the non-farm income of rural households grew much faster than 
the farm income. Households with smaller landholdings were found to rely more 
on non-farm activities. This could mean that land-poor households are pushed into 
non-farm activities, but it could also mean that households that become involved in 
non-farm activities purposefully move away from agriculture. Booth (2002) 
emphasises the fact that education is a prerequisite for more lucrative non-farm 
employment, but that only the richer households can afford to send their children 
to secondary and tertiary education. 

The analysis of Booth (2002) was based on census data from all over Indonesia. 
Although this does not allow for much qualitative detail, it provides a rich insight 
into the general patterns and differences between the various regions in Indonesia. 
With the case study presented in this chapter I aim to complement Booth’s analysis 
by combining a quantitative approach with a qualitative one in order to explore the 
role of the non-farm sector in rural livelihoods. I address two aspects of household 
economies in the Krui area of West Lampung, Sumatra, Indonesia, based on 
household survey data from 1995 and 2004 and a wide range of open interviews. 
First I examine the developments in the non-farm sector as such in order to assess 
to what extent and how the non-farm sector is developing over time. Second, I 
explore the relationship between non-farm sector development and land use in 
order to understand the potential impact of non-farm sector development on 
forest conservation.  

The methods used for this survey have been described in Chapter 5. The following 
section introduces the three income categories that were used as the basis for the 
comparative analysis. The results and discussion section describes the general 
changes in income portfolios in the area between 1995 and 2004, with attention 
paid to the differences between wealth groups and the role of education and 
accessibility in non-farm sector development. As the study area is characterised by 
high levels of out-migration, the role of remittances is addressed separately. The 

                                            
2 For Lampung, the province in which the case presented in this chapter is located, the contribution of 
farm income to the total income fell from 63.1% to 57.8%. 
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last part of the results and discussion section explores the relationship between the 
non-farm sector and the size of the landholdings. In the conclusions I draw more 
general lessons regarding the potential of the non-farm sector to contribute to 
development and conservation goals. 

8.2  Analysis  

Different authors use different terms to distinguish between agricultural and non-
agricultural activities (see, e.g. Saith 1992; Davis and Pearce, 2001). In this chapter 
household income sources are classified into three main groups:  

1. Farm income, i.e., cash and subsistence income from self-employed farming. 
Though income from mature agroforests is sometimes classified as a separate 
category (as was done in the analysis presented in Chapter 7), for the purposes 
of this chapter I include agroforest income in agricultural income. The category 
also includes the cash value of rice produced and consumed within the 
household. Other important agricultural products in the area (namely coffee, 
pepper, and damar resin) are produced primarily for the market.  

2. Agricultural wage labour, i.e., cash or in-kind wages for labour on other 
peoples’ farms. Wages for transportation of damar resin from the forest to the 
village3 and sorting damar resin4 are also included in this category. 

3. Non-farm income, i.e. income from non-agricultural activities including 
remittances. The most important non-farm activities in the study area are trade 
(namely in damar resin, coffee, pepper and timber), small shops and 
government-related jobs (e.g. teaching and nursing). The category includes wage 
labour in factories in West Java. 

 

                                            
3 Women are paid to carry loads of damar resin (up to 40 kg) from a collection point some kilometres 
from the village to the traders’ storage in the village. 
4 Women are paid to sort damar resin into several classes, usually in a village trader’s storage place.  
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8.3  Results and discussion 

8.3.1  Changing income portfolios  

It was expected that livelihoods in the study area would be diversifying, i.e. relying 
on an increasing number of income sources, in addition to agriculture. However, I 
found no significant increase in the number of income sources between 1995 and 
2004 (Table 8.1). 

The mean annual total household income was significantly lower in 2004 than in 
1995. However, as the average household size (the number of people living with 
the head of the household under one roof) decreased significantly, the per capita 
income (calculated as income per person living with the head of the household) 
remained stable (Table 8.2). Inequality of per capita income distribution does not 
differ much between the two years. The Gini coefficient of total income is 0.42 in 
1995 and 0.46 in 2004. The Gini coefficients for income from non-farm activities 
and agricultural wage labour are much higher (between 0.81 and 0.84) than for 
farm income (0.51 in both data years), indicating that the income from agriculture 
is more evenly spread over the population.  

Table 8.1. Diversification of income sources 
Number of  
income sources 

Percentage of 
households in 1995 

Percentage of 
households in 2004 

1* 23% 22% 
2 51% 55% 
3 24% 22% 
≥4 2% 1% 
* Of the households with only one source of income, the majority earn income from farming  
   (89% in 1995 and 90% in 2004). 

 

Table 8.2. Mean total income per year and average household size  

 1995 2004  Sig.* 

Mean income per household (Rp.) 11,743,160 9,815,881 0.033 
Average household size 5.90 5.42 0.022 
Mean income per capita (Rp.) 2,126,463 2,078,190 0.801 
Note: All income data in this chapter are presented in real 2004 terms, calculated with the 
Consumer Price Index of Lampung as produced by the Indonesian Central Bureau of Statistics. 
The 2004 exchange rate: US$ 1 = Rp. 9,000. 
*One-Way ANOVA. 
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I then analysed, for each research village, whether the per capita income per 
income source differed between the two data years. Only the northern upland 
hamlets showed significant differences between 1995 and 2004: the mean per 
capita income from non-farm activities decreased from 27% to 10% of the total 
per capita income (ANOVA F = 5.304; Sig. = 0.023), while the per capita income 
from farming increased from 55% to 82% of the total income (ANOVA F = 
7.889; Sig. = 0.006). This can be explained by the settlement history. Of the current 
upland population, 70% came to the region between 1980 and 2000. Newly arrived 
migrants typically start by opening up land and establishing rainfed rice fields, 
followed by the cultivation of coffee or pepper or both. In the first years after 
settling in the area, farmers have little or no cash income from farming and are 
therefore dependent on other sources of income. In 1995 there were many 
relatively new settlers, as reflected in the data by a relatively high contribution of 
agricultural wages and non-farm income to the total income (44%). Non-farm 
income mainly came from low-paying seasonal labour, e.g. in the construction 
sector in West Java. By 2005 most of these farmers had established productive 
gardens and were therefore less dependent on other sources of income. Since 2000 
the rate of immigration has decreased, which explains the reduced contribution by 
agricultural wages and non-farm income to the household income: from 44% in 
1995 to 18% in 2004. 

Respondents in group interviews highlighted two developments in the non-farm 
sector that are not reflected in the survey data. First, there was an increase in non-
farm activities during the years of the Southeast Asian financial crisis (mid 1997 – 
mid 1999), when the prices for pepper, coffee and damar resin were extraordinary 
high. During that time of high agricultural incomes, farmers invested their profits 
in non-farm activities. Some farmers managed to buy a cow and wagon, a 
motorcycle or even a car – investments that opened new income earning 
possibilities, for example through transporting and trading agricultural products. 
The investment referred to most frequently was the opening of a retail shop. The 
sudden increase in agricultural incomes triggered a sudden increase in non-farm 
activities. However, incomes dropped again when the agricultural prices decreased 
in the second half of 1999, affecting both the possibilities to continue investing in 
non-farm activities and the possibilities to pay for consumer goods and non-farm 
services. As one respondent noted, “During Waktu Habibie5 everyone rushed to 
open a small shop, but when the pepper price dropped, the shops closed as quickly 
as they had opened”. Consequently, the temporary high incomes during the years 

                                            
5 ‘Waktu Habibie’ means ‘the time of Habibie’. Habibie became president of Indonesia during the 
Southeast Asian financial crisis when the prices for export commodities such as coffee and pepper 
reached an all-time high. 
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of the Southeast Asian financial crisis did not enable people to move to a 
permanently higher level of income. 

Second, men participating in group interviews in the southern Krui area claimed 
that income from assisting logging activities (e.g. transporting logs from the forest 
using a cow and wagon) had been increasing in recent years. As explained in 
Chapter 4, the increase in small-scale and medium-scale logging activities is related 
to the decentralisation process that has taken place in Indonesia. Enthused by 
reformasi policies enacted at the national level, district governments started 
implementing decentralisation (often according to their own interpretation) soon 
after the fall of Suharto, which implied the widespread issuing of logging permits 
by district heads.6 Loggers have been particularly active in the southern Krui area 
because the area is relatively flat. This development reminds us that growth in non-
farm income, when linked to logging activities, can be associated with increased 
pressure on the natural forest.  

8.3.2  Wealth groups 

For each data year three wealth groups (low, medium and high) were created by 
categorising the variable ‘income per capita in the household’ into terciles. All the 
households are therefore spread evenly over the three wealth groups. Table 8.3 
shows clearly that farm income remained the most important income source for all 
income groups. In both data years agricultural wage labour is significantly more 
important for the low-income groups. Non-farm income tends to be more 
important for high-income groups than for the other income groups. There are 
significant differences between the wealth groups in terms of the number of ha 
cultivated land per capita, and the income per ha of cultivated land (Table 8.4). 
Wealth is thus associated with the size of the landholding and the productivity per 
ha. 

                                            
6 The effects of decentralisation on logging activities have been documented in the literature (see, e.g., 
Casson and Obidzinski, 2002 and Barr et al., 2006a). 
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Table 8.3. Three wealth groups 

 Low Medium High 

 1995 
(n=73) 

2004 
(n=92) 

Sig.* 1995 
(n=75) 

2004 
(n=93) 

Sig. 1995 
(n=74) 

2004 
(n=92) 

Sig. 

Farm income per 
capita (Rp.) 402,896 404,312 0.976 1,173,846 1,064,864 0.174 2,446,131 2,907,452 0.105 

Contribution farm 
income  61% 66% 0.319 74% 73% 0.946 62% 72% 0.044 

Non-farm income 
per capita (Rp.) 125,127 82,241 0.131 247,516 241,901 0.927 1,342,946 1,040,578 0.398 

Contribution non-
farm income  19% 14% 0.154 16% 17% 0.826 29% 20% 0.056 

Agr. wage income 
per capita (Rp.) 137,417 105,087 0.325 157,195 140,760 0.727 353,720 254,230 0.393 

Contribution agr. 
wage  20% 20% 0.993 10% 9% 0.846 9% 8% 0.724 

Total income per 
capita (Rp.) 665,440 591,641 0.087 1,578,558 1,447,525 0.009 4,142,798 4,202,260 0.883 

*One-Way ANOVA. 
 

Table 8.4. Landholding size and income/ha per wealth group 

 1995 2004 

 Low Medium High Sig.* Low Medium High Sig. 

Income per ha of 
land  1,984,586 3,837,426 5,649,013 0.000 2,191,550 3,482,987 4,618,816 0.000 

Area of land per 
capita in the 
household 

0.35 0.45 0.65 0.000 0.25 0.41 0.82 0.000 

*One-Way ANOVA. 
 

Overall, the contribution of agricultural wage labour is relatively small, but for poor 
households it is relatively high – on average 20% in both data years (Table 8.3). In 
the study area agricultural wage labour typically functions as a ‘gap filler’ for 
households that are establishing new farms and that do not yet have their own 
agricultural income. It serves to complement poor households’ income to the level 
needed for survival.  

Non-farm activities are more important for high-income groups. Many of these 
activities, such as teaching, nursing, government jobs, trading, small shops and 
transporting timber, generate relatively high levels of income. In addition, 
engagement in certain non-farm activities may require a minimum level of start-up 
income, for example to invest in the opening of a shop, or the purchase of a cow 
and wagon to transport products. Hence, better-paying non-farm activities lead to 
higher incomes, but the relationship with income is twofold as engagement in these 
activities may demand certain financial investments. 
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8.3.3  Infrastructure and education 

Until the mid 1990s most trade of damar resin and agricultural products from the 
southern part of the study area took place by boat. Traders from the central Krui 
area owned boats and dominated the trade of goods with the south. Accessibility of 
the southern research village improved dramatically between 1995 and 2004. The 
opening of an asphalted road (including several bridges) in the year 1995 lowered 
the threshold for people from the south to become involved in trade activities with 
other areas. This trend is visible in our data. In 1995, only 10% of the households 
in the south had income from some form of trade, while in 2004 this had risen to 
24% of the households (Chi-Squaredf1= 3.230; Sig. = 0.072). The absolute income 
from trading activities per capita rose for the high income group in the southern 
village from Rp. 96,534 in 1995 to Rp. 480,333 in 2004 (ANOVA F = 2.955; Sig. = 
0.095). In the other research villages there were no changes in the importance of 
trading activities. 

In addition to the role of infrastructure, education was expected to play an 
important role in enabling individuals to become engaged in non-farm activities, as 
several non-farm jobs demand a minimum level of education (e.g. government 
official, teacher, nurse, and even factory labourer7). I found that the education level 
of the head of the household is positively correlated with the income from non-
farm activities (Spearman’s rho correlation coefficient = 0.243; Sig. = 0.000) and 
negatively correlated with the income from agricultural wages (Spearman’s rho 
correlation coefficient = -0.205; Sig. = 0.000). This indicates that a higher 
education level enables people to earn more income with non-farm activities (see 
Figure 8.2). Moreover, there is a strong positive correlation between the per capita 
income within the household and the highest education level in the household. 
This is true for both data years in all villages. This may indicate that wealthier 
households are more likely to send their children to school, but it may also indicate 
that household members with a higher education level earn more, and therefore 
contribute to a higher per capita income. It is likely that the relationship works 
both ways. 

 

 

                                            
7 According to interviewees, people who finished junior high school (SMP) used to be able to find 
jobs as factory workers. However, the factories in West Java recently started demanding that people 
have a senior high school (SMA) diploma. 
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Figure 8.2. Education levels and contribution of agricultural wage and non-farm income 
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In the whole study area, education levels rose (Table 8.5). Education levels 
increased most significantly in the northern lowland village. This was less so in the 
northern upland hamlets – the most remote research sites, with limited education 
facilities. The relationship between the education level of children and the distance 
to education facilities was confirmed in group interviews. Women from the upland 
hamlets emphasised that education after primary school is too expensive for most 
families because the nearest junior high school is located too far away for daily 
commuting, meaning that some type of boarding arrangement is necessary for the 
children.  

In the upland hamlets the variable ‘highest education level in the household’ is not 
only low because of the lack of education facilities for children, but also because of 
the relatively low education levels of the household heads who grew up in Java, and 
came to the Krui area as adults. In the upland hamlets, 4.1% of the household 
heads attended senior high school. In the lowland villages the figure is 14.2%. This 
suggests that low education is a characteristic of migrants moving to forest areas.  
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Table 8.5. Households with at least one member having attended senior high school  

 1995 2004 Sig.* 

North lowland 55% 76% 0.059 
North upland 19% 29% 0.205 
Central 53% 65% 0.116 
South 41% 47% 0.541 
Total 41% 53% 0.009 
*Chi-Square Test. 

 

Group interviews revealed that attitudes towards education differ between villages. 
In the northern lowland village there was a generally positive attitude towards 
education. Both men and women indicated that higher education for their children 
was a priority and said that they used agricultural profits for their children’s 
education. The young people from the northern lowland village who were 
interviewed also expressed positive attitudes towards education. A young farmer 
said, “I would sell my farm for more education.” The positive attitudes in the 
northern lowland village may be related to the role of the local traditional leader 
who said he had been actively promoting education among the villagers. In sharp 
contrast to the northern lowland village, education was hardly ever mentioned as a 
priority during group interviews with men and women from the central village. In 
addition, when asked about the future, youngsters from the central village saw 
themselves first and foremost as farmers. Such differences in attitudes and ‘village-
level culture’ may help to explain differences in education levels between the 
research villages (Table 8.5). 

8.3.4  Remittances 

Young people leave the Krui area to look for work in cities in West Java. Between 
1995 and 2004 the percentage of households with at least one family member living 
outside the Krui area increased from 39% to 51%. Increased out-migration 
explains why the mean number of people living with the head of the household 
decreased significantly, while the mean family size remained stable. Remittances 
from family members who live and work in urban areas are a potentially important 
source of non-farm income and I expected that a significant part of the non-farm 
income in 2004 would come from household members living in West Java. The 
2004 survey results show, however, that remittances play only a marginal role in the 
total income of the Krui households (Table 8.6). This finding was confirmed by 
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stories from respondents claiming that most migrants can not send money home 
because of the high living expenses in West Java.8  

Table 8.6. Income from remittances in 2004 
  Mean income from 

remittances (Rp.) 
Remittances as % 

of total income 

North lowland 282,222 3.1 
North upland 104,110 1.1 
Central 30,303 0.5 
South 43,671 0.4 
Total 90,372 1.0 
Note: Remittances were not recorded as a separate income category in the 1995 data analysis, as 
their contribution to the total household income was insignificant. 

 

The trend of young and unmarried men and women moving to urban areas to find 
work is visible all over the study area, although there are some differences between 
the villages. Out-migration is most prominent in the northern lowland village. 
Many youngsters from this village move to the greater Jakarta region in West Java 
after finishing senior high school (SMA). They look for employment that demands 
some level of education, namely in textile and shoe factories, and in door-to-door 
sales activities. According to the young respondents in group interviews, the 
possibility to earn cash money is the most important incentive for migrating to an 
urban area. They claimed that the success stories of the family members and 
acquaintances who found work in West Java stimulated them to try their luck in the 
city. The point was also made that those who finished senior high school feel 
ashamed (malu) about staying farmers. Some indicated that they find living in the 
village boring and were looking for change and experience. A young respondent 
explained, “In the village there is no Kentucky Fried Chicken”.  

The contrast between the northern lowland village and upland hamlets is 
considerable. In the upland hamlets the number of young men and women who 
have attended secondary education is much lower than in the lowland village (see 
Table 8.5) as reflected in a different type of urban employment. Girls as young as 
14 move to Jakarta to work as domestic servants, while young men travel to West 
Java in the low season to work in construction. These are low-paid activities which 
are not highly valued by the interviewed youngsters. One respondent said, “As a 

                                            
8 It is likely that the data does not capture all assets coming from urban areas. Migrants returning to 
their village may, for example, bring consumer goods, or may cover the expenses of a celebration, 
such as a wedding or the end of Ramadan. 
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farmer you can build a future. When you work in construction you build many 
things, but no future.” 

Out-migration explains why the income per capita (the income per person living 
with the head of the household) remained stable while the income per household 
decreased significantly. It is possible that part of the decreasing household income 
is the result of the loss of labour force. In group interviews, however, those who 
decided to migrate to urban areas were characterised as ‘unproductive’, i.e., not 
having their own farm, not contributing labour to the family’s farm, and not having 
alternative sources of income. Without out-migration, the income per capita is 
likely to have declined between 1995 and 2004. 

During group interviews it was noted that the number of young people who, after a 
couple of years in West Java, return to the Krui area to get married and open a 
farm is increasing. The returning migrants are characterised as ‘not successful’, 
meaning that they could neither find a partner nor a good job in West Java. It was 
noted that a low education level decreases the chance of success. In all the villages 
respondents emphasised that it is increasingly difficult to become a ‘successful’ 
migrant.  
 

 

Box 8.1. Methodological implications of out-migration 

Increased levels of out-migration introduce a methodological issue. Studies aimed at 
understanding village level dynamics need to focus additional attention to those leaving 
the village. In addition to studying what migrants contribute (in cash and in kind) to the 
local economy, the effect of out-migration on the local population structure should be 
taken into account. Comparing household incomes in different years may lead to 
distorted results, as the average household size may change rapidly due to rural-urban 
migration of young people. Thus, when studying income dynamics over time, changes 
in wealth at household level are best measured by comparing the mean income per 
person living in the household. 
 

 

8.3.5  Agricultural intensification and landholding size 

Profits from non-farm activities can be invested in agricultural intensification. 
Agricultural intensification – in combination with land division – is put forward by 
some as an approach which decreases pressure on neighbouring natural forest, 
particularly in situations of land scarcity (e.g. Mellor, 2002). I found that the 
inheritance tradition in the Krui area does not favour land division, as the bulk of 
the property goes to the eldest son and younger sons need to find new lands 
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themselves. Moreover, there are no indications of agricultural intensification, i.e. 
labour and chemical input and productivity per hectare did not increase 
significantly between the two data years. Furthermore I found no relation between 
the productivity per hectare of agricultural land (an indication of intensification) 
and importance of non-farm income. 

Even without agricultural intensification, increased engagement in the non-farm 
sector may decrease pressure on the neighbouring forest when the non-farm sector 
and farming are substituting each other, i.e., when people get involved in profitable 
non-farm activities, they may have less time for (or interest in) farming. The 
opposite can also happen, i.e., when people invest non-farm profits in agricultural 
expansion. As the relative contribution of the non-farm sector had not increased 
between 1995 and 2004, I explored the relationship between non-farm income and 
landholding size within each data year.  

I compared the size of the agricultural area between three groups with different 
levels of dependence on non-farm income and found no significant differences 
(Table 8.7). Regression analysis of the relation between the contribution of non-
farm income and the size of cultivated lands also showed no relationship. The size 
of landholdings is therefore not dependent on the income from non-farm activities. 
Farmers who engage in more rewarding non-farm activities are likely to keep their 
land and hire agricultural wage labour. At the same time, people with high incomes 
from non-farm activities are not investing in agricultural expansion. This is partly 
explained by the lack of a thriving land market. In addition, lands that are available 
for agriculture outside of the national park are increasingly scarce, while opening 
lands up for agriculture within the national park is a relatively insecure undertaking 
because of the risk of evictions. 

Table 8.7. Contribution of non-farm income and size of agricultural land 
Mean number of ha 

per household 
Mean number of ha 

per capita Contribution of non-farm income  
to total income 1995 2004 1995 2004 
0 – 25% [1995 n=154 ; 2004 n=209] 2.65 2.38 0.49 0.50 
25 – 50% [1995 n=26 ; 2004 n=37] 2.81 2.52 0.49 0.44 
50 – 100% [1995 n=42 ; 2004 n=31] 2.22 1.89 0.45 0.49 
Sig.* 0.45 0.32 0.86 0.66 
*One-Way ANOVA. 
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8.4  Conclusions  

In this chapter I explored the assumptions that: (i) the non-farm sector grows in 
importance over time and (ii) growth in the non-farm sector leads to decreasing 
pressure on natural forest. Regarding the first assumption, the results of the case 
study show that non-farm sector growth should not be taken for granted in 
present-day rural communities. Between 1995 and 2004 income from non-farm 
activities did not show sustained growth in the Krui area. There is anecdotal 
evidence that both direct (e.g. opening a shop) and indirect investments (the 
education of children) in the non-farm sector are paid for with profits from 
agriculture. I therefore hypothesise that the stagnating non-farm sector in the study 
area is partly explained by the lack of growth in the farm sector (which was 
explored in Chapter 7). Though the local non-farm sector is stagnating, the ex-situ 
non-farm sector proved to be of great importance – not because of remittances, 
but because it leads to decreasing local population pressure.  

There is a clear distinction between survival and opportunity-driven activities. 
Agricultural wage labour and temporary rural-urban migration to work in 
construction or domestic helpers are typically survival-driven activities, of essential 
importance for recently settled households that do not yet have agricultural 
income. Opportunity-driven non-farm activities are associated with higher income 
households that can take advantage of new opportunities in the non-farm sector.  

Regarding the second assumption, I found no proof of a relationship between 
involvement in non-farm activities and the size of landholdings. This suggests that 
non-farm sector development will not automatically decrease pressure on 
neighbouring natural forests. In other words, investing in the local non-farm sector 
does not suffice as a strategy to conserve a protected area. Chapter 7 has shown 
that promoting agroforest establishment would not suffice to protect the natural 
forest either. In areas of relative land scarcity it therefore seems rather naïve to 
believe in an approach for natural forest conservation that excludes strict control to 
prevent further encroachment. All the same, restricting agricultural expansion will 
be difficult to enforce (and hard to justify) when it affects local people’s livelihood 
options negatively. Nature conservation agencies that aim to prevent further 
encroachment would therefore need to combine protective measures with 
investments to improve local livelihoods. The question is how best to do this.  

Although this research does not provide the answer to this immensely complex 
question, it does provide some indications of key intervention areas applicable to 
the Krui area and possibly also to other areas in the tropical world facing 
agricultural pressure on protected natural forest. First, providing incentives to 
stimulate out-migration seems a logical intervention as it reduces the stress on local 
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conditions both in terms of local livelihoods and in terms of agricultural pressure 
on the remaining natural forest. However, this may not always be a very practical 
option. People in the Krui area, for example, claimed that it is increasingly hard to 
become a ‘successful’ migrant in the urban areas in West Java – the main 
destination area for migrants from many rural areas in Indonesia – and the number 
of migrants these urban areas can absorb may be approaching its maximum. It 
seems wise, at least for the Krui case, not to put too much faith in further out-
migration to improve local conditions. Second, the research showed that 
investments in education and infrastructure will help to increase people’s 
possibilities to engage in relatively profitable (local and non-local) opportunity-
driven non-farm activities. Lastly, in areas where agriculture provides the mainstay 
of people’s livelihoods (such as is the case in the Krui area), investments in 
agriculture are likely to benefit the non-farm sector indirectly as well, through 
linkages in the consumption and production spheres. In such areas, investments in 
the local agricultural sector may be most effective when it comes to generating 
spin-offs in other sectors of the local economy. 
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9. Key findings and reflections 

In the late 1980s the idea gained ground that stimulating trade in non-timber forest 
products (NTFPs) would benefit both conservation and rural development 
objectives. Since then many researchers have studied the production and trade of 
NTFPs, but they have tended to use different methodologies and definitions and 
understanding of the potential of NTFP trade beyond the case study level 
remained limited.  

The overall research question I aimed to answer in this dissertation was, ‘To what 
extent, and under which conditions does commercial NTFP production contribute 
to conservation and development objectives?’ I used two highly differentiated but 
complementary methods to explore this question. First, being a member of a 
research team at the Center for International Forestry research (CIFOR), I 
conducted a meta-analysis of the effects of NTFP trade on livelihoods and the 
environment in a wide range of cases – known as the global outcomes assessment.1 
Second, building on the results of the global outcomes assessment, I zoomed in on 
one particularly successful case to explore conditions and opportunities of 
commercial NTFP production in greater depth.  

With regard to conservation, I found that stimulating trade of NTFPs that are 
extracted from natural forest is not likely to provide an incentive for natural forest 
conservation. Although cultivated NTFP systems provide fewer environmental 
functions than natural forest, they tend to provide more environmental functions 

                                            
1 To improve the understanding of the potential of NTFP trade above the level of individual case 
studies, the Center for International Forestry Research (CIFOR) initiated a research project to 
compare a wide range of cases. In the first phase of the project a typology of cases was developed (see 
Ruiz Pérez et al. 2004 and Belcher et al. 2005a). In the second phase the outcomes of trade on 
livelihoods and the environment were assessed. As a CIFOR research fellow I worked on this part of 
the project – known as the ‘global outcomes assessment’ – and it forms the basis of this dissertation. 
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than their land-use alternatives. Hence, although NTFP trade may not provide an 
incentive to conserve natural forest, it may provide an incentive to establish or 
maintain tree-based systems which deliver environmental services in agricultural 
landscapes.  

With regard to development I found that, while NTFP extraction from natural 
forest is important to prevent people from falling deeper into poverty, it has 
limited potential to lift people out of poverty. NTFP cultivation, on the other hand, 
may actually contribute to rural development, but is only attractive under certain 
conditions, i.e., when markets are accessible and secure, and people have control 
over their lands. Hence, the potential of NTFP trade to contribute to rural 
development depends to a large extent on these context variables. 

The support of agroforestry practices seems particularly promising as regards 
delivering balanced trade-offs between livelihood and environmental benefits. 
Whether agroforest systems are maintained over time depends on a combination of 
risk-spreading motives, local traditions, tenure security and economic profitability 
compared to available land-use alternatives. Agroforests have onsite and offsite 
environmental benefits compared to other agricultural systems, but the 
development of such ‘environmentally friendly’ agricultural systems may be at the 
cost of natural forest. Thus, when conservation of natural forest in protected areas 
is the objective, encroachment control will often be required.  

In this final chapter I first summarise the key findings per chapter. After that, I 
reflect briefly on these findings and on the lessons that can be drawn for 
conservation approaches. 

9.1  Summary 

Chapter 1 – Introduction  

In Chapter 1 I described how conservation approaches in the tropics since the late 
19th century evolved from fortress conservation aimed at separating people from 
parks into approaches aimed at reconciling conservation and local development 
objectives. Stimulating trade in non-timber forest products (NTFPs) is an example 
of the latter approach. The idea that NTFP trade reconciles conservation and 
development objectives is based on the following three assumptions found in 
literature: i) NTFP trade is important for local livelihoods and offers opportunities 
for development, ii) NTFP extraction is more environmentally friendly than land-
use alternatives and allows for conservation of key forest values, and iii) increasing 



179

Key findings and reflections 

   165

trade of NTFPs will add value to the standing forest, and will provide an incentive 
for local people to conserve the forest. Based on these assumptions, supporting 
non-timber forest product (NTFP) trade became a popular conservation approach 
in the 1990s, often as part of Integrated Conservation and Development Projects 
(ICDPs). The NTFP approach aims to make markets work to the benefit of both 
poor people and forest conservation, and includes elements of a neo-populist 
discourse, as it emphasises the role and potential of local people.  

Chapter 2 and 3 – Global outcomes assessment  

Chapter 2 presented the methods for the global outcomes assessment, which was 
developed as part of CIFOR’s global case comparison project and which aimed to 
identify which types of cases are associated with positive or negative outcomes for 
livelihoods and the environment. For the assessment of livelihood outcomes, the 
Sustainable Rural Livelihoods framework was used to identify indicators to capture 
changes in financial, physical, natural, human and social assets at household and 
community levels. To assess the environmental impacts of commercial NTFP 
production, indicators were selected at three levels, i.e., the target species 
population, the land-use ecosystem, and the landscape. The actual assessment was 
based on judgments by case researchers regarding the effects of NTFP trade on 
these indicators in their cases. The method was implemented for a total of 55 cases 
from Asia, Africa, and Latin America.  

Chapter 3 presented the analysis of the outcomes assessment. The analysis was 
guided by the following three research questions: (i) How does NTFP trade 
influence access to livelihood assets? (ii) What are the environmental outcomes of 
NTFP trade? (iii) Which case characteristics are associated with positive and 
negative livelihood and environmental outcomes?  

Regarding the first question I found that NTFP trade benefits several components 
of peoples' livelihoods – both directly (through increased cash income) and 
indirectly (e.g. when trade results in improved information and skills). Trade tends 
to have positive effects on financial, physical, human and social assets, but does not 
always have positive effects on inter and intra-household equity and access to 
natural assets. The outcomes for one particularly critical indicator, i.e., whether or 
not money earned with NTFP trade is invested in NTFP production or other 
productive activities, are not encouraging. In 80% of the cases, the commercial 
production of NTFPs does not enable people to make financial investments to 
increase quality and quantity of production, limiting the potential for development.  
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Regarding the second question the outcomes assessment showed that NTFP trade 
often leads to depletion of the target resource species when the NTFP is harvested 
from the wild without further management. In these cases NTFP trade tends to 
have only limited effect on the environmental functions of the land-use ecosystem 
because the maintenance of the land-use ecosystem seldom depends on the value 
of the NTFP. In cultivated cases the land-use ecosystem provides fewer forest 
functions compared to natural forest. However, NTFP cultivation systems tend to 
provide more forest functions compared to their most likely land-use alternatives2. 
Likewise, at landscape level, almost all cases have positive outcomes, meaning that 
NTFP production systems tend to contribute positively to environmental functions 
in the landscape. 

With regard to the third question, I found that in cases characterised by far-away 
markets, insecure tenure and limited infrastructure, the potential of NTFP trade to 
contribute to rural development is limited. These are the remote locations where 
people live in or near natural forest and are largely subsistence oriented. Here 
NTFP extraction provides one of the few sources, or sometimes the only source, 
of cash income and may therefore be extremely important when it comes to 
making ends meet. Selling NTFPs in times of need helps prevent people from 
falling deeper into poverty (poverty mitigation). However, in such a context, NTFP 
trade may not provide sufficient income to lift people out of poverty (poverty 
elimination). Moreover, it does not act as an incentive for natural forest 
conservation. Often people do not control the land from which they harvest the 
product. Even if they have some form of access rights, there may still be legal or 
practical limitations to people’s land-use options. In those cases that are 
characterised by large and accessible markets and secure tenure, it may be feasible 
for people to specialise in cultivation, with higher livelihood benefits. The resulting 
production systems are more like agriculture and less like forests. Consequently, 
higher livelihood outcomes are associated with lower environmental outcomes, and 
vice versa. 

Of the 55 cases that were included in the global outcomes assessment, the case of 
the damar agroforests in the Krui area in Sumatra, Indonesia represented the most 
balanced trade-off between conservation and development outcomes. Here farmers 
specialised in the cultivation of a commercially valuable NTFP, but specialisation 
did not result in a monoculture plantation. Instead the NTFP is cultivated in a 

                                            
2 The most likely land-use alternative is the land use that would most likely occur if the NTFP target 
species were not to have any monetary value. Often alternatives already exist in the regional landscape, 
and the most realistic one is the land-use system that would be most attractive to the relevant decision 
maker. For example, the resin-producing agroforests in the Krui area in Sumatra, Indonesia, will be 
converted to oil palm or short-term perennials, if the resin would lose its commercial value. 
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diverse agroforest that mimics natural forest. This case was the focus of attention 
in the second part of the dissertation. It was used to explore the role of tenure 
security and dynamics over time.  

Chapter 4 and 5 – Introduction to the case study 

Chapter 4 presented an introduction to forests, forest use and forest governance in 
Indonesia – the country with the third largest area of tropical natural forest in the 
world. Indonesia’s forests have been dwindling in recent decades due to a 
combination of unsustainable logging practices (driven by overcapacity in pulp and 
paper industry), plantation development (oil palm in particular), forest fires and 
agricultural encroachment. The state claims ownership of most of the country’s 
forest resources. Under Suharto (1967- 1998), the central government started the 
large-scale industrial exploitation of the natural resources by leasing out large parts 
of the ‘state forest zone’ to logging and plantation companies. Local communities 
were denied access to these areas and this led to conflicts between communities 
and state-supported commercial interests. Some of these conflicts started when 
lands that were managed by agroforest farmers were suddenly claimed by industrial 
interests. This also happened in the Krui area in Sumatra. Here, the government 
(pressured by a consortium of NGOs and research institutions) made a first 
attempt to resolve such conflicts in 1998 by issuing a special decree that allowed 
communities to apply for special user rights over the agroforests located in the 
state forest zone. 

Chapter 5 introduced the Krui area, the damar agroforest system, and the methods 
used in the case study. The Krui area is located in the district of West Lampung, at 
the south-western tip of Sumatra. The area is internationally famous for its 
complex agroforests, which consist of a mixture of damar (Shorea Javanica) and other 
useful trees. The damar tree yields a commercially valuable resin that can be 
harvested throughout the year. The damar agroforests are relatively close to natural 
forests in terms of structure, function, dynamics and diversity, and appear as large 
forest massifs. The agroforest zone borders the Bukit Barisan Selatan (BBS) 
National Park – the third largest national park in Sumatra – and functions as an 
extension of the habitat of many species in the park. Because of this apparent 
environmentally friendly land-use system, the Krui area attracted a lot of attention 
from researchers, particularly in the 1980s and 1990s, and the Krui agroforest 
became widely known as a showcase example of successful NTFP domestication. 
However, after the much applauded government decree of 1998, not much 
research was performed to monitor the developments in the area. Between 
October 2004 and May 2005 I conducted a field research to study what had been 
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the impact of the decree, and to study to what extent livelihoods and land-use 
systems were changing over time.  

To study dynamics over time (in terms of land-cover and in terms of incomes) I 
used two quantitative methods: an analysis of land-cover changes through 
interpretation of satellite images of 1997 and 2002, and a comparison of household 
income data of 1995 and 2004. For the latter comparison I had access to household 
income data over 1995 that had been gathered by CIFOR colleagues with a 
household survey in three Krui villages in 1996. I repeated the survey in the same 
villages in 2005 (gathering data over 2004). During field research in 2005 I also 
employed qualitative techniques, i.e., participatory mapping exercises and a wide 
range of in-depth and group interviews. 

Chapter 6 – The impact of the KdTI-Krui decree 

Under President Suharto the damar agroforests located within the state forest zone 
in the Krui area became threatened by state-supported industrial interests. As a 
result, farmers stopped investing in their land-use system and this jeopardised the 
future of the agroforest system. A decree – known as the Kawasan dengan Tujuan 
Istimewa-Krui (KdTI-Krui) decree3 – issued by the Indonesian government in 1998 
was meant to provide the farmers with tenure security so that they would continue 
their agroforest practices. Because tenure security is widely considered to be a key 
condition for successful NTFP domestication I decided to study the impact of the 
KdTI-Krui decree in Chapter 6. 

I analysed the question, ‘What are the effects of the KdTI-Krui decree on tenure 
security and land-use practices in the Krui area?’ I found that the 1998 KdTI-Krui 
decree had not resulted in de jure user rights for local communities because none of 
the Krui communities had ever formally applied for their rights. However, since 
the signing of the decree (by which the government essentially accepted the 
existing land-use practices in the state forest zone) the government stopped 
supporting expansion of industrial activities in the area. As such, the threat of 
appropriation decreased and this, in combination with support from NGOs and 
research institutions, helped to restore farmers’ perception of security. The KdTI 
decree therefore helped to maintain the agroforest land-use system. This finding 
was confirmed by the analysis of satellite images which showed that total area of 
mature agroforest had not decreased between 1997 and 2002. In 2005 farmers 
within the state forest zone felt secure enough to continue investing in their 

                                            
3 ‘Kawasan dengan Tujuan Istimewa’ means ‘Zone with Distinct Purpose’. 
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complex agroforestry systems, while planting trees reinforced their feeling of 
security. I concluded that it is not the legal status of tenure, but the perception of 
tenure security that is of significance in people’s land-use decisions. However, if de 
facto rights are not backed up by de jure rights, they are vulnerable when outside 
interests (re-)enter the arena.  

Chapter 7 – Dynamics over time 

The NTFP proposition assumes that commercially viable trade will ensure the 
continued maintenance of a land-use system that provides forest functions. 
Successful NTFP trade may, however, lead to changing production systems if 
people invest in more specialised production, or in alternative land uses. In Chapter 
7 I used the survey data of 1995 and 2004 to explore these dynamics. The central 
question was, ‘To what extent, and why, is the importance of damar agroforestry 
changing over time, and how does this relate to conservation of the natural forest?’ 

Between 1995 and 2004 damar agroforests remained the main source of income in 
the surveyed villages and the area of mature agroforest per household had not 
decreased. In addition, there were no indications of a move towards monoculture 
plantations. I identified several reasons for the system’s maintenance between 1995 
and 2004. First, the agroforest’s returns to labour and land had remained attractive 
compared to land-use alternatives such as coffee and pepper cultivation. Second, in 
villages with a longstanding history of agroforest management, its maintenance was 
considered a moral obligation towards both past and future generations. Third, the 
diverse damar agroforests are not only a source of monthly income from the sale of 
resin, but provide many other products for subsistence and commercial purposes, 
thereby helping to spread the risks.  

Though there had been no large-scale conversion of mature agroforests between 
1995 and 2004, I found that the option of converting mature agroforest was 
becoming increasingly attractive because of the rising price and demand of damar 
timber and decreasing resin productivity. At the same time, however, there were no 
indications of farmers being likely to discontinue tree planting activities in the near 
future. Planting tree seedlings on recently cleared lands was still common practice 
in all research villages and farmers are therefore continuing to establish new 
agroforests.  

In the Krui area land is becoming increasingly scarce, but inheritance systems do 
not result in land division. This leads to mounting agricultural pressure on the 
national park. Young farmers open new forestlands which, over time, will develop 
into agroforests. The relationship between agroforest establishment and forest 
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conservation is therefore somewhat ambiguous. The damar agroforests provide 
environmental functions (e.g. habitat for forest species from the national park) and 
help limit accessibility of the protected area, but their development does not 
prevent agricultural pressure on protected areas. Developing new agroforests may 
imply destroying protected natural forest.  

Chapter 8 – The non-farm sector’s contribution to conservation and development 

In many rural areas in the tropical world the relative importance of the non-farm 
sector increases under the influence of market integration, improved infrastructure, 
and higher levels of education and migration. I explored the dynamics of the non-
farm sector in the Krui area by comparing household income data from 1995 and 
2004, in order to obtain a more inclusive understanding of local livelihood activities 
and their relationship with forest conservation. The central question was, ‘How did 
the non-farm sector in the Krui area develop over time and what are the 
consequences for forest conservation?’ 

In some localities in the Krui area the opportunities to engage in more profitable 
non-farm activities – both locally and in urban areas – rose with improved 
infrastructure and education. Nevertheless, the average income from local non-
farm activities in the Krui area did not exhibit sustained growth between 1995 and 
2004. A large number of young people moved out to urban areas to find jobs. 
Local income from remittances remained limited, but the non-farm sector in urban 
areas may have helped to prevent a decreasing per capita income in the Krui area, 
as out-migration decreased the average household size.  

Agricultural wage labour was relatively important for the low-income groups, while 
non-farm income was relatively important for high-income groups. This finding 
underlines the distinction between poverty-driven and opportunity-driven 
diversification. In theory, increased income from the non-farm sector could lead to 
decreasing pressure on natural resources, for example when rural people abandon 
farming. I hypothesised that households with relatively high incomes from the 
non-farm sector would be less dependent on agriculture, and therefore have 
smaller landholding sizes. However, I found no relation between the relative and 
absolute importance of non-farm income in the household economy and the size 
of the landholding. In the Krui area there is no substitution effect between the 
farm and the non-farm sectors and supporting non-farm activities would therefore 
not automatically result in reduced pressure on the neighbouring natural forest. 
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9.2  Reflections 

9.2.1  Methods 

The global outcomes assessment method was based on the selection of an easy-to-
use and small set of indicators for assessing livelihood and environmental changes. 
Clearly, the method had its limitations. First, livelihood and environmental changes 
take place in complex contexts influenced by interventions, trends, events, available 
resources, institutional processes, and organisational structures. It is often unclear 
how outcomes are directly or indirectly related to other factors and it is therefore 
virtually impossible to identify the exact weight of the different factors that 
contribute to a particular change. Second, the assessment relies on the knowledge 
and experience of the research collaborators. To assess livelihood outcomes, case 
researchers were asked to identify causal relations between NTFP trade and 
changes on indicators. At this level of analysis (per case, per indicator), causality 
was therefore attributed through interpretation of case researchers and the scoring 
was only as good as the expert’s knowledge and judgment of how NTFP trade 
affected different aspects of livelihoods in his or her case. In addition, there may 
have been biases in scoring, for example in relation to the professional background 
of the case researcher. Detailed guidelines, group implementation and joint field 
visits helped to reduce biases and to harmonise assessment criteria. Still, it proved 
essential for a core research team to check all the scores (and their explanations), as 
to identify misinterpretations and double check ambiguous scores and outliers with 
the case researchers. Though the method did not allow for much qualitative detail 
of individual cases, it proved to be an efficient way of obtaining standardised 
information on the direction of changes, which was then used to explore the 
contours of larger patterns.  

For the Krui research I used a combination of quantitative and qualitative 
approaches. A lot of information was obtained by repeating a household survey 
that had been conducted nine years earlier, and by comparing the two datasets to 
assess changes over time. It is surprising that researchers do not use existing survey 
data more often. In the field, quantitative and qualitative data was collected 
simultaneously, with regular cross checking between results from the structured 
and open interviews. Information from the survey team was analysed further in 
open interviews and focus group discussions. Likewise, the qualitative data was of 
great help for the interpretation of the survey data gathered. Survey data can be 
completely misunderstood in the absence of complementary qualitative 
information, and vice versa. The effectiveness and relevance of the field study 
benefited greatly from close collaboration with local representatives of NGOs, 
district government, and farmer organisations, both during design, implementation 
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and analysis of the research. This ensured that there was constant discussion and 
information sharing between the research team and other stakeholders. 

9.2.2  The conservation-development relationship 

In Chapter 1, I mentioned several stereotypical ways of viewing the relationship 
between forest conservation and poverty alleviation. Some claim that they are 
complementary objectives, stressing the importance of natural forest for the well-
being of rural people and warning against the negative livelihood effects when 
people lose access to these resources. Others would controversially argue that most 
people living in and near natural forest would be more than willing to cash in on 
their forest in exchange for modern consumer goods. This difference in emphasis 
resonates, to a certain extent, with the difference between poverty mitigation and 
poverty elimination. Obviously, both are important. The results from the Krui case 
study underlined the fact that researchers interested in people’s use of forest 
resources, should study both the temptations of modernity as well as the strength 
of traditions and consider both financial and non-financial factors.  

Although the relationship between conservation of natural forest and rural 
development (defined as increased access to financial, physical, social and human 
assets4) will differ from place to place, the findings presented in this dissertation 
suggest that the relationship tends to be characterised by trade-offs. In remote 
areas with limited infrastructure, weak tenure security and limited access to 
markets, people often lack the opportunity to cash in on the natural resources that 
are available. Keeping natural forest remote may therefore be the best conservation 
strategy, although remoteness hampers development. Likewise, improving market 
access and infrastructure will increase development opportunities, but is likely to 
increase pressure on the natural forest (cf. Wunder 2001).  

In the global outcomes assessment, the environmental outcomes showed a much 
wider variability than the livelihood outcomes, and negative outcomes were more 
common in the environmental sphere than in the livelihood sphere (see, e.g. Figure 
8 in Chapter 3). This may explain why it is primarily within the conservation 
community – or at least within the neo-preservationist section of that community – 
that the compatibility of conservation and development outcomes is increasingly 
being questioned. 

                                            
4 Some may question whether human welfare is associated with such processes of accumulation, but 
this discussion is beyond the scope of my dissertation. 
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9.2.3  NTFP production to reduce vulnerability 

Although poverty and vulnerability are not the same (Chambers, 1989), poor 
people tend to be more vulnerable to adverse events, which can be natural, socio-
economic, or political in nature. Poor people try to reduce their vulnerability to 
adverse events through the use of insurance strategies. There are different types of 
insurance strategies, e.g. risk spreading, and increasing buffer capacities. The more 
effective a household’s insurance strategies are, the more likely it is to cope with 
adverse events or seasonal shortages. Insurance strategies are adopted in 
anticipation of adverse events, while coping strategies are adopted in response to 
adverse events (cf. Dietz and Van Haastrecht, 1997). Both strategies help to achieve 
a higher level of livelihood security (preventing people from falling deeper into 
poverty) and are therefore important elements of poor people’s livelihood 
strategies.  

NTFP extraction from natural forest is often part of people’s ‘seasonal coping 
strategies’, i.e., people turn to the extraction of NTFPs from natural forest when 
faced with seasonal shortages that are to some extent expected. When NTFP 
extraction from natural forest takes place in response to a sudden unexpected 
severe crisis, it can be labelled a ‘genuine coping’ or ‘survival’ strategy (see Van der 
Geest and Dietz, 2004, for an elaboration of these terms).  

The cultivation of NTFPs in diverse agroforest systems generates more 
opportunities for livelihood improvement (or poverty elimination) than NTFP 
extraction from natural forest, but may also have important insurance (or poverty 
mitigation) functions. Diverse agroforest systems produce a range of commercial 
and subsistence products which help to spread risks and reduce farmers’ 
vulnerability to adverse events such as a crop disease or price fluctuations. The 
maintenance of diverse agroforest systems can therefore be considered an element 
of farmers’ insurance strategies. Mature damar agroforests, for example, provide 
secure monthly income through the sale of resin, a saving account in the form of 
timber (which can be turned to in times of unexpected need), access to fuel wood 
and vegetables for subsistence purposes, and access to fruits for both subsistence 
and commercial purposes.  

9.2.4  Diverse agroforest systems for biodiversity conservation  

The studies presented in this dissertation suggest that diverse agroforest systems 
can provide a reasonable trade-off between conservation and development 
outcomes. This is in line with new conservation approaches that have been gaining 
ground in recent years which emphasise the role of agricultural systems in 
providing environmental functions in landscape mosaics. The general idea, in line 



188

NTFP trade: A trade-off between conservation and development 

 174 

with ‘new ecology’ thinking that was introduced in Chapter 1, is that the provision 
of environmental functions (biodiversity conservation in particular) is not limited 
to protected natural forest (e.g. Scherr and McNeely, 2003; Van der Meer and 
Perfecto, 2007). Scherr and McNeely (2003) use the concept of ‘eco-agriculture’ to 
refer to land-use systems that are managed in order to provide both agricultural 
products and environmental services. According to them, eco-agriculture includes 
two main strategies: i) increasing wildlife habitat in unfarmed patches in agricultural 
landscapes; and ii) enhancing environmental functions of farmed lands. 
Agroforestry practices figure prominently in such landscape approaches as they can 
help conserve biodiversity by providing habitat for wildlife and provide corridors 
between remnants of natural forest (cf. Schroth et al., 2004).  

The Krui case made clear that this approach introduces new challenges and 
tensions. First, though agroforest systems can be attractive (for both financial and 
non-financial reasons), people are likely to decide to discontinue agroforestry 
activities when more profitable alternatives become available. Second, though 
diverse agroforests provide certain environmental functions, they do not prevent 
encroachment on remnant patches of natural forest, particularly in situations of 
high population densities. The challenge for conservation agencies is thus two-fold: 
i) increase the returns to land of ‘environmentally friendly’ forms of agriculture 
such as agroforestry; and ii) protect the remaining natural forest. However, tensions 
between environmental and livelihood considerations will often remain. As Russell 
et al. (2006: 20) write, “Conservationists like indigenous trees and large mammals but farmers 
often like fast-growing exotics and do not like large mammals — or even small ones — in their 
fields or plantations.”  

Some conservationists have expressed other views, suggesting that investing in 
intensive and modern agricultural production will in the end be most beneficial for 
conservation as it requires less land (e.g. Green et al. 2005). Which mode of 
agriculture provides the best trade-off between development and conservation 
objectives is a relevant question in the light of the emerging food and energy 
scarcities – which implies increased demand for agricultural products – and the 
growing call for investments in the agricultural sector in developing countries.5 
While this is sometimes treated as an either-or question, in reality the ‘ideal’ mode 
of agriculture is likely to vary from case to case. Surely, in cases where existing 
agroforests already provide a significant part of the habitat of forest species, it 

                                            
5 Professor Sir David King, president of the British Association for the Advancement of Science, 
claims that, by supporting ‘indigenous’ and ‘organic’ agriculture and rejecting modern technologies 
(such as genetic technologies), western NGOs are effectively hampering the improvement of millions 
of lives in Africa (The Times Online. September 8, 2008. Green activists ‘are keeping Africa poor’ 
online [URL]: http://www.timesonline.co.uk/tol/news/environment/article4699096.ece  
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seems most appropriate to direct efforts towards increasing the returns to land 
while maintaining the environmental functions of the land-use system. 

9.2.5  An anthropocentric approach based on an eco-centric worldview 

The NTFP approach fits in with the dominant conservation discourse of the 1990s 
which emphasised the role of local people in conservation efforts and which can be 
labelled ‘populist’ (Adger et al. 2001), ‘neo-populist developmentalism’ (De Haan 
2000) and ‘eco-populism’ (Dietz 1996). Local people are portrayed as the victims 
and potential heroes, while outside actors (e.g. plantation companies and loggers) 
are the villains.  

I have already shown that the assumptions underlying the NTFP approach are not 
always valid and I would argue that the approach may have been ‘misleading’ in 
three additional ways. First, though the NTFP proposition acknowledges that 
people’s livelihoods have multiple dimensions and that people will choose the land-
use option that is most attractive, in practice NTFP-based projects may have been 
rather one-dimensional. By focusing exclusively on NTFP production and trade, 
projects may have lost sight of the other livelihood dimensions and local priorities. 
Agricultural expansion at the cost of natural forest (jeopardising NTFP production) 
is a case in point. I would argue that one of the reasons for the disappointing 
results of NTFP-based ICDPs can be found in their one-sided and biased 
approach, focussing only on NTFPs, while failing to take account of the role of 
agricultural and non-agricultural activities in household economies. 

Second, though NTFP-based approaches seem to be based on a view of local 
people as economically rational actors (after all, the fundamental reasoning is that 
people will conserve the forest if it is more profitable than converting the forest), 
the enthusiasm with which the approach has been embraced by practitioners and 
academics reveals elements of a stereotypical view of local people living in 
harmony with nature. It has often been presupposed that, if given a choice, poor 
people living in or near forests would prefer to leave the natural forest standing.  

Third, though the NTFP-based approach seems to be based on an anthropocentric 
worldview, I would argue that it is an anthropocentric approach based on an eco-
centric worldview. It is eco-centric as the approach was born out of the interest in 
biodiversity conservation. The initial question was how to conserve biodiversity in 
natural forests and not how natural resources can be used to improve the welfare 
of people living in and near forest. NTFP advocates may have been so eager to 
believe that commercial NTFP production can provide an incentive for natural 
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forest conservation that they failed to acknowledge that this is often not true and 
that forests may sometimes be poverty traps.  
 

 

Box 9.1. Preservation and compensation 

Neither the support of NTFP cultivation in agroforest systems nor the support of the 
non-farm sector will automatically reduce pressure on the remaining natural forest. In 
areas with relatively high population densities, the conservation of protected areas will 
therefore often require prevention of encroachment and illegal logging. In an ideal 
situation, local earnings that stem directly from preservation (e.g. through eco-tourism 
or payments for environmental services) are higher than those from land-use 
alternatives. However, when such direct payments are non-existent, insufficient, or 
unequally distributed, preservation implies that people’s livelihood options are 
restricted and will only be accepted when the foregone opportunities are compensated. 
Compensation, however, presents a problem. Research by Wittemyer et al. (2008) has 
shown that investments in communities near protected areas (e.g. providing schools, 
roads, clinics, and other services) attract more people, leading to extra pressure on the 
protected area. Preservation without investments in the local economy would therefore 
be more efficient from the conservation point of view. However, in addition to the 
increased probability for park-community conflicts, preservation without compensation 
raises political and moral questions. The combination of preservation of a protected 
area with investments in the local economy is not a new idea. Promoted by NGOs it 
has been a basic element of numerous Integrated Conservation and Development 
Projects (ICDPs). Such investments fail when based on a naive belief in conservation 
and development as complementary objectives and when based on a simplistic 
understanding of local livelihoods (e.g. introducing alternative livelihood activities that 
do not match existing livelihood strategies) and the local context (e.g. setting up eco-
tourism projects in areas with neither infrastructure nor tourist potential). An equally 
important aspect is that such investments will only contribute to conservation when 
they are part of a deal that commits the community to stopping encroachment into the 
protected area. Acknowledging that communities are heterogeneous, with different 
interests and levels of power, deals would need to be based on negotiations with all 
local stakeholders at the table. Common priorities and overlapping interests (e.g. shared 
environmental values) would need to be identified. Agreements should include rules, 
monitoring mechanisms, targets and sanctions, and the possibility to hold people and 
institutions accountable. There are no guarantees that all parties will remain committed 
to such an agreement over time, but the chances of the socially acceptable conservation 
of protected areas succeeding will increase when preservation, compensation and 
community involvement are part of the same package. 
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9.2.6  Policy implications 

The research results included in this dissertation have various policy implications. 
Below I mention the main recommendations for policy makers and practitioners 
who are involved in conservation issues. 

Seek trade-offs 

First and foremost, policy makers and practitioners working in conservation would 
need to accept that there is often a need to negotiate trade-offs between 
conservation and development objectives – only then realistic interventions can be 
formulated. Interventions that seek trade-offs are likely to be more successful than 
those that pretend to present win-win solutions.  

Prevent appropriation of forest resources by outsiders 

Supporting trade in NTFPs collected from natural forest should not be regarded as 
a key intervention area since it is likely to bring only modest livelihood benefits, 
may lead to overexploitation of the target resource and will seldom provide 
incentives for natural forest conservation. In remote locations where people use 
wild products to make ends meet, NTFP-related interventions are better directed at 
preventing appropriation of forest resources by outside interests, as to ensure that 
people do not lose access to these resources.  

Support establishment and maintenance of agroforest systems 

Supporting the domestication of NTFPs on agricultural lands in tree-based 
agricultural systems – complementary to natural forests – is a promising strategy 
when it comes to balancing conservation and development objectives. The extent 
to which agroforest establishment is indeed an attractive option for local people 
depends on a range of factors, e.g. market access, prices, (perception) of tenure 
security, establishment costs, land-use history and traditions, land availability, and 
available alternatives. Payments for Environmental Services (including carbon 
sequestration) may offer new chances for agroforest farmers. There may also be 
opportunities to produce biomass for bio-energy in agroforest systems, but this 
requires more research.  
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Provide incentives for selective timber harvest from agroforest systems 

When trees are harvested selectively for timber by small-scale agroforest farmers, 
the difference between timber and non-timber products becomes less meaningful.6 
When prices and demand for timber are high, the selective harvesting and 
replanting of timber can help to increase returns to land, without compromising 
the agroforest’s environmental functions. Incentives would need to be devised to 
prevent clearcutting for immediate cash, and to promote selective harvesting of 
timber. Efforts aimed at maintaining or increasing the value of the production of 
NTFPs from the agroforest will help to prevent clear cutting. In addition, making 
financial credit accessible to farmers will help reduce the temptation to clearcut the 
agroforest to get immediate large sums of money to purchase expensive goods. 

Consider local differentiation 

Due to differentiation within communities, interventions to increase the returns of 
agroforest systems are likely to benefit some more than others. For example, some 
groups in the Krui area do not own mature agroforest, i.e., recently settled migrants 
and young farmers who did not inherit mature agroforest. These are the farmers 
who are cultivating new fields in the forest margins, often at the expense of natural 
forest. Intervening institutions would have to be aware that these groups would not 
directly benefit from interventions designed to increase the income from the 
agroforest. 

Do not use blue-print concepts but start from local problems and opportunities 

The Krui case highlights the fact that any intervention aimed at increasing the 
returns of NTFP production systems should start from an in-depth understanding 
of the local context and local particularities, rather than blue-print concepts. 
Therefore, interventions should preferably be developed in close collaboration 
(‘partnership’) with resource managers (the farmers), researchers and other 
stakeholders (cf. Ros-Tonen et al. 2008) in a dynamic and adaptive process (cf. Sayer 
and Campbell 2004).  

                                            
6 For considerations regarding the usefulness of distinguishing timber from non-timber see e.g, Ruiz 
Pérez and Arnold, 1996; Belcher, 2003; and Wiersum and Ros-Tonen, 2005. 
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Design tenure arrangements that account for multiple perspectives 

Decision making regarding tenure arrangements implies moral considerations, i.e., 
do certain environmental considerations justify the restriction of land-use options 
for people?7 When designing new tenure arrangements, it is up to the decision 
makers to answer such questions, but they would need to do so by taking into 
account the perspectives of all stakeholders.  

Protect insurance functions of NTFP production 

NTFP extraction from natural forest and NTFP cultivation in diverse systems both 
help to reduce people’s vulnerability. If a farmer relies on a lot of forest products as 
part of a risk spreading strategy, efforts designed to stimulate specialised 
production of a particular species may compromise the farmer’s flexibility and 
increase the vulnerability to price fluctuations and production failures. When 
designing interventions aimed at increasing income from NTFP extraction or 
cultivation, care should be taken that insurance functions are not threatened. 

Design carbon-based tools for conservation based on realistic assumptions 

The enthusiasm with which the carbon market is currently being embraced as a 
new opportunity to reconcile conservation and development objectives is 
comparable to the enthusiasm with which the NTFP proposition was embraced in 
the 1990s (although the current carbon hype is much bigger). Enthusiasm for both 
approaches is largely based on the assumed potential to contribute to biodiversity 
conservation. Based on the NTFP experience, lessons can be drawn for the 
development and implementation of carbon-related tools for forest conservation. 
In line with the original NTFP proposition, the price of the carbon stored in 
natural forest may provide an incentive for forest conservation. Indeed, even 
though the carbon market is a tool to mitigate carbon emissions, it is tempting to 
see it as a tool for the conservation of natural forest. However, similarly to tangible 
NTFPs, the ‘production’ of carbon does not depend on the maintenance of natural 

                                            
7 Chapter 6 analysed the impact of a policy that was designed to allow local communities to reap the 
benefits of managing forest resources while prohibiting conversion of these resources. Some would 
applaud this type of regulation, arguing that prohibiting the conversion of agroforests is not only 
desirable from the perspective of biodiversity conservation, but will also benefit local communities 
because they help to prevent erosion and maintain a healthy hydrological system. Others would reject 
such an arrangement because it restricts the available land-use options for local people. They would 
claim that the arrangement is really about protecting the habitat of certain forest species, while this 
may not be a priority for local communities. 
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forest. Other tree-based systems, including monoculture plantations with fast 
growing tree species, also capture carbon. As a consequence, the development of a 
carbon market will not automatically safeguard natural forest. Through payments 
for avoided deforestation (also known as Reduced Emissions from Deforestation 
and forest Degradation – REDD), the carbon market can directly be linked to the 
maintenance of natural forest, offering possibilities to finance natural forest 
conservation. At the UN climate conference that was held in Bali in December 
2007 it was agreed to include REDD in the discussions on a new global warming 
treaty to be signed in Copenhagen in late 2009. One of many challenges associated 
with such schemes is to ensure that local people benefit. Similar to many tangible 
NTFPs, opportunities for people in remote areas to benefit from the carbon 
market will depend on external support, and are associated with high organisational 
costs. Moreover, as has happened in the case of the NTFP approaches, there is a 
risk of losing sight of local livelihood realities in remote forested areas and the 
underlying causes of deforestation.  

9.2.7  Final remarks 

I conclude with two short observations. First, in academic circles, interest in 
‘conventional’ NTFPs has been waning in recent years, not least because of the 
disappointing results of NTFP-based approaches (often as part of ICDPs) to 
contribute simultaneously to conservation and development. During field trips in 
Southeast Asia between 2002 and 2006, however, I noticed that practitioners and 
government officials in the field had often uncritically accepted the validity of the 
three assumptions underlying the NTFP proposition. In this way, supporting 
NTFP trade had become a ‘textbook blueprint approach’. I interpreted this as an 
example of both the time lag between the emergence of ideas within the walls of 
research institutions and their uptake on the ground, and the risk of apparent win-
win concepts being implemented without much attention to the local applicability.  

Second, the NTFP experience has taught us that there are no silver bullets with 
which to reconcile conservation and rural development. Preservation, sustainable 
use of natural forests, agroforestry, agricultural intensification, payments for 
environmental services (like REDD) and non-farm sector development all play a 
role. Markets based on the utilitarian value of forest products and services may be 
useful tools to motivate continued production of these products and services. 
However, as long as there is no functioning market for the intrinsic value of 
biodiversity, market-based approaches do not automatically serve the objectives of 
conservation organisations.  
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Annexes 

Annex 1. List of all cases included in the global case comparison project  
No Product Species Primary use of the product Locality (Province, Country) Authors 
1 Kernels Vitellaria paradoxa C.F. Gaertner Food (vegetable fat) Atacora, Benin Kathrin Schreckenberg 
2 Fuelwood Acacia seyal Delile Fuel wood Far North, Cameroon Tata Precilla Ijang 
3 Medicinal Bark Prunus africana (Hook. f.) Kalkman Medicinal South West, Cameroon Nouhou Ndam 
4 Rattan Laccosperma secundiflorum (P. Beauv.) Kuntze Rattan furniture Centre, Cameroon Defo Louis 
5 Rattan Laccosperma secundiflorum (P. Beauv.) Kuntze Rattan handicraft Rio Muni, Equatorial Guinea Terry Sunderland 
6 Chewsticks Garcinia kola Heckel and Garcinia epunctata Stapf Medicinal/ cosmetic Western, Ghana Dominic Blay, Jr. 
7 Rattan Eremospatha macrocarpa (G. Mann & H. Wendl.) 

H.Wendl. 
Rattan handicraft South Western, Ghana Charles Adu-Anning 

8 Wood Brachylaena huillensis O. Hoffm. Woodcarving Cost, Kenya Simon K.Choge 
9 Root Harpagophytum procumbens (Burch.) DC ex Meisn.  Medicinal Omaheke, Namibia Rachel Wynberg 
10 Fruit Garcinia Kola Heckel Food Ogun, Nigeria Atilade Adebisi 
11 Fruit Dacryodes edulis (G. Don) H.J. Lam Food Edo, Nigeria Hassan G.Adewusi 
12 Bark Cassipourea flanaganii (Schinz) Alston Medicinal Eastern Cape, South Africa Michelle Cocks 
13 Wood Pterocarpus angolensis DC. Woodcarving Northern, South Africa Sheona Shackleton 
14 Wood Polyscias fulva (Hiern) Harms Woodcarving Mpigi, Uganda Omeja A. Patrick 
15 Elephant hunting Loxodonta africana Sport Hunting Mashonaland Central, Zimbabwe Dale Dore 
16 Palm Fibre Hyphaene petersiana Mart. Palm basket Masvingo, Zimbabwe Phosiso Sola 
17 Wood Afzelia quanzensis Welw. Woodcarving Masvingo, Zimbabwe Wavell Standa-Gunda 
18 Bamboo Phyllostachys heterocycla (Carrière) S. Matsum. Mats and handicraft Zhejiang, China Fu Maoyi 
19 Mushroom Tricholoma matsutake (Ito & Imai) Singer Food Yunnan, China Chen Ying Long 
20 Cardamom Elettaria cardamomum Maton Spice Kerala, India T.K. Raghavan Nair 
21 Garcinia fruit Garcinia gummi-gutta var. conicarpa (Wight) N.P. Singh Medicinal Karnataka, India Nitin Rai 
22 Tendu leaves Diospyros melanoxylon Roxb. Cigarrete wrapper Madya Pradesh, India Arvind A. Boaz 
23 Ant larvae Oecophylla smaragdina Bird food Banten, Indonesia Nicolas Césard 
24 Benzoin Styrax paralleloneurum Perkins Incense North Sumatra, Indonesia Carmen García Fernández 
25 Damar resin Shorea javanica Koord. & Valet. Paints, inks and varnishes Lampung, Indonesia Hubert de Foresta 
26 Rattan Calamus spp. Rattan handicraft & mat East Kalimantan, Indonesia Fadjar Pambudi 
27 Sandalwood Santalum album L. Essential oils for perfume East Nusa Tenggara, Indonesia Dede Rohadi 
28 Wood Paraserianthes falcataria (L.) I.C. Nielsen Woodcarving Bali, Indonesia Dede Rohadi 
29 Wood Agathis alba (Lam.) Foxw. Woodcarving West Java, Indonesia Pipin Permadi 
30 Mushroom Lentinula edodes (Berk.) Pegler Food Chungnam, Korea Republic Youn Yeo Chang 
31 Bark Boehmeria malabarica Wedd. Incense Oudomxay, Lao PDR Joost Foppes 
32 Cardamom Amomum spp. Medicinal Phongsaly & Huaphan, Lao PDR Chaterine Aubertin 
33 Mulberry Bark Broussonetia papyrifera (L.) L'Hér. ex Vent. Paper Sayaboury & Luang Prabang, Lao PDR Chaterine Aubertin 
34 Fruit Choerospondias axillaris (Roxb.) B.L. Burtt & A.W. Hill Human food Bagmati, Nepal Krishna H.Gautam 
35 Rattan Calamus spp. Rattan handicraft Southern Tagalog, Philippines Honorato G.Palis 
36 Bamboo Neohouzeaua dullooa (Gamble) A. Camus Bamboo handicraft Bac Kan, Vietnam An Van Bay 
37 Cardamom Amomum villosum Lour. Medicinal Bac Kan, Vietnam Dinh Van Tu 
38 Rattan Calamus tetradactylus Hance Rattan handicraft Ha Tinh, Vietnam Vu Dinh Quang 
39 Brazil Nut Bertholletia excelsa Bonpl. Food Vaca Díez & Iturralde, Bolivia Dietmar Stoian 
40 Palm Heart Euterpe precatoria Mart. Food Vaca Díez & Iturralde, Bolivia Dietmar Stoian 
41 Fruit Orbignya phalerata Mart. Oil Maranhão, Brazil Claudio Pinheiro 
42 Fruit Platonia insignis Mart. Food Pará, Brazil Soccoro Ferreira 
43 Fruit Bactris gasipaes Kunth Food Amazonas, Brazil Charles Clements 
44 Fruit Endopleura uchi (Huber) Cuatrec. Food Pará, Brazil Patricia Shanley 
45 Leaves Baccharis trimera (Less.) DC. Medicinal Pará, Brazil Walter Steenbock 
46 Leaves Maytenus ilicifolia (Schrad.) Planch. Medicinal Paraná, Brazil Marianne Scheffer 
47 Palm Heart Euterpe edulis Mart. Food São Paulo, Brazil Alfredo Fantini 
48 Root Pfaffia glomerata (Sprengel) Pedersen Medicinal Paraná, Brazil Cirino Corrêa Júnior 
49 Rubber Hevea brasiliensis Müll. Arg. Rubber handicraft Acre, Brazil Mariana Ciavatta-Pantoja 
50 Root Psychotria ipecacuanha (Brot.) Stokes Medicinal Alajuela, Costa Rica Rafael A. Ocampo 
51 Pine resin Pinus caribaea Morelet Turpentine Pinar del Río, Cuba Ynocente Betancourt Figueras
52 Palm Fibre Carludovica palmata Ruiz & Pav. Panama Hat Manabí, Ecuador Rocío Alarcón Gallegos 
53 Fruit Pouteria sapota (Jacq.) H.E. Moore & Stearn Food Veracruz, Mexico Martin Ricker 
54 Fruit (allspice) Pimenta dioica (L.) Merr. Spice Puebla, Mexico Miguel-Angel Martínez-

Alfaro 
55 Leaves for fibre Sabal yapa C. Wright ex Becc. Roofing Quintana Roo, Mexico Javier Caballero 
56 Tree bark Trema micrantha (L.) Blume Bark paper Puebla, Mexico Citlalli López 
57 Wood Bursera glabrifolia (Kunth) Engl. Woodcarving Oaxaca, Mexico Silvia E. Purata 
58 Wood Bursera aloexylon (Schiede ex Schltdl.) Engl. Woodcarving Puebla, Mexico Paul Hersch-Martínez 
59 Bush meat Tayassu tajacu and Tayassu pecari Food Maynas, Peru Carlos Cornejo Arana 
60 Fruit Myrciaria dubia (Kunth) McVaugh Food Maynas, Peru Mario Pinedo Panduro 
61 Fruit Uncaria tomentosa (Willd. ex Roem. & Schult.) DC. Medicinal Puerto Inca, Peru Walter Nalvarte 
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Annex 2. Livelihood outcomes assessment tool  
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I. HOUSEHOLD LEVEL (continued) 
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II. COMMUNITY LEVEL 
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Annex 3. Environmental outcomes assessment tool  

I. TARGET SPECIES POPULATION LEVEL  
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II. LAND-USE ECOSYSTEM LEVEL 

 
E

xp
lan

at
io

n 

   

 

E
xp

lan
at

io
n 

   

2     2    

1     1    

0     0    

-1
 

    -1
 

   

-2
 

    -2
 

   

II
. L

A
N

D
-U

SE
 E

C
O

SY
ST

E
M

 L
E

V
E

L
 

A
. L

oc
al

 p
op

ul
at

io
n

 v
er

su
s 

n
at

u
ra

l f
or

es
t 

 

 a
. C

ha
ng

es
 in

 "
fo

re
st

 sp
ec

ie
s"

 d
iv

er
sit

y 
  

 b
. C

ha
ng

es
 in

 so
il 

st
ru

ct
ur

e 
 

 
 

c. 
Ch

an
ge

s i
n 

so
il 

po
llu

tio
n 

le
ve

ls 
(fe

rti
lis

er
s, 

pe
st

ic
id

es
) 

  

B
. L

oc
al

 p
op

ul
at

io
n 

ve
rs

u
s 

m
os

t 
lik

el
y 

la
n

d 
us

e 
al

te
rn

at
iv

e 

 

 a
. C

ha
ng

es
 in

 "
fo

re
st

 sp
ec

ie
s"

 d
iv

er
sit

y 
  

 b
. C

ha
ng

es
 in

 so
il 

st
ru

ct
ur

e 
 

 
 

c. 
Ch

an
ge

s i
n 

so
il 

po
llu

tio
n 

le
ve

ls 
(fe

rti
lis

er
s, 

pe
st

ic
id

es
) 

 



227

Annexes 

   213

III. REGIONAL LANDSCAPE LEVEL (the whole study area) 
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Annex 4. Guiding questions – Livelihood outcomes 
 
 
I. HOUSEHOLD LEVEL 
 
I.1. Natural assets  
 
I.1.a. Access to target resource by household (physical) 
Question: Has commercial production of the NTFP target species led to much worse (-2), 
worse (-1), better (+1), much better (+2) physical access by producer households to the target 
resource, or no impact (0)? 
Example of positive outcome: Commercial production has led to planting activities. 
Example of negative outcome: Commercial production has led to over-harvesting. 
 
I.1.b. Access to target resource by household (rights) 
Question: Has commercial production of the NTFP target species led to much worse (-2); 
worse (-1); better (+1); much better (+2) rights to access the target species by the producer 
households in the study area, or no impact (0)? 
Example of positive outcome: Commercial harvesting of the target species made a 
government decide to grant official extraction rights. 
Example of negative outcome: Commercial harvesting of the target species made a 
government decide to restrict access to the resource. Or: One group has taken control at the 
expense of others. 
 
I.1.c.  Control over target resource / ability to exclude others 
Question: Has commercial production of the NTFP target species led to much worse (-2); 
worse (-1); better (+1); much better (+2) ability of producer households to exclude others 
from using the same resource, or no impact (0)?  
Example of positive outcome: Commercial production has led to improved rights that have 
enabled producer households to effectively prevent ‘outsiders’ harvesting from the same 
resources. 
Example of negative outcome: Higher value has attracted more outside competitors and led 
to a breakdown of local rules of access. 
 
I.1.d. Equitable access to target resource within household 
Question: Has commercial production of the NTFP target species resulted in much less equal 
(-2); less equal (-1); more equal (+1); much more equal (+2) access to the target resource 
among members of producer households (men vs. women; young vs. old), or no impact (0)?  
Example of negative outcome: Higher commercial value leads men to extract the resource for 
commercial purposes, reducing access for women, who traditionally use the same species for 
subsistence purposes. 
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I.2. Physical assets   
 
I.2.a. Shelter and household possessions  
Question: Has commercial production of the NTFP target species led to much worse (-2); 
worse (-1); better (+1); much better (+2) shelter and household possessions, or no impact 
(0)?  
Example of positive outcome: Money from trade of the targets species is used to purchase 
material goods. 
 
I.2.b. Means of transportation 
Question: Has commercial production of the NTFP target species led to much worse (-2); 
worse (-1); better (+1); much better (+2) transport facilities owned/accessible by the 
producer households, or no impact (0)?  
Example of positive outcome: Money from trade is invested in means of transportation. 
 
1.2.c. Ownership/access to production and processing equipment 
Question: Has commercial production of the NTFP target species led to much less (-2); less 
(-1); increased (+1); much increased (+2) ownership/access to production and processing 
equipment by the producer households, or no impact (0)? 
Example of positive outcome: With money from trade of the targets species, households buy 
processing equipment.  
Example of negative outcome: With increased trade, a local processor has started to charge 
producer households for making use of processing equipment, while before the processing 
facility could be used for free. 
 
I.2.d. Equitable access within household 
Question: Has commercial production of the NTFP target species led to much less equal (-2); 
less equal (-1); more equal (+1); much more equal (+2) access to physical assets (household 
possessions, transport facilities, production/processing equipment) among the members of 
the producer households, or no impact (0)? 
 
I.3. Human assets 
 
I.3.a. Health and nutritional status 
Question: Has commercial production of the NTFP target species led to much worse (-2); 
worse (-1); better (+1); much better (+2) health and nutritional status of the producer 
households, or no impact (0)? 
Example of positive outcome: Able to buy more and/or better food. 
Example of negative outcome: Loss of access leads to reduced use of subsistence products. 
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I.3.b. Endogenous skills 
Here we are interested in the traditional knowledge and skills that have been passed on from 
generation to generation. 
Question: Has commercial production of the target species led to much decreased (-2); 
decreased (-1); improved (+1); much improved (+2) local knowledge, or no impact (0)? 
Example of positive outcome: As result of increased trade, producers are increasingly taking 
up traditional methods. Or: Local knowledge has gained greater recognition and prestige. 
Example of negative outcome: As result of increased trade, producers have started taking up 
modern techniques and traditional techniques are eroding. 
 
I.3.c. Exogenous skills  
Exogenous skills are non-traditional skills, for example coming from formal education. 
Question: Has commercial production of the NTFP target species led to much less (-2); less 
(-1); more (+1); much more (+2) exogenous skills of producer households, or no impact (0)?  
Example of positive outcome: Increased trade has attracted extension services providing 
‘modern’ knowledge to producers. Or: Earnings are used to pay school fees and send children 
to town for school. 
Example of negative outcome: Commercial production has caused a boom, and producer 
households take their children from school, so they can participate in harvest/trade related 
activities.  
 
I.3.d. Access to information 
Information can come from radio, television, schooling, training programs, regular contacts 
with traders, etc. 
Question: Has commercial production of the NTFP target species led to much less (-2); less 
(-1); improved (+1); much improved (+2) access to information by the producer households, 
or no impact (0)? 
Example of positive outcome: As result of commercialisation, more urban traders have 
started to come to the village, they are a source of information to the households. 
Example of negative outcome: The market gets less transparent, and producers know now 
less about market prices than before. 
 
I.3.e. Empowerment of women 
Empowerment can broadly be defined as ‘the expansion of freedom of choice and action’.  
Question: Has commercial production of the NTFP target species led to much reduced (-2); 
reduced (-1); increased (+1); much increased (+2) freedom of choice and action of women, or 
no impact (0)?  
Example of positive outcome: Women have more income from the participation in trade, 
increasing there options, and giving them greater control over the circumstances of their lives. 
Example of negative outcome: Women marginalise as men take control of NTFP production. 
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I.3.f. Equitable access within households 
Question: Has commercial production of the NTFP target species led to much less equal (-2); 
less equal (-1); more equal (+1); much more equal (+2) access to social assets (skills, 
knowledge, ability to work and good health) among the members of the producer 
households, or no impact (0)? 
Example of positive outcome: Commercial production has increased household cash income, 
which is used to send girls to school, while before girls were kept home. 
Example of negative outcome: With increased harvesting, girls are taken of school, to work in 
processing activities.  
 
I.4. Financial assets 
 
I.4.a. Household income level 
Question: Has commercial production of the NTFP target species led to much reduced (-2); 
reduced (-1); increased (+1); much increased (+2) cash income for the producer households 
or no impact (0)? 
Example of negative outcome: A boom in NTFP trade resulted in other income earning 
activities (e.g. farming) being neglected, which led to decrease in income when the NTFP 
trade collapsed. 
 
I.4.b.  Regularising income 
We are interested to know whether commercial NTFP production has led to a more equal 
distribution of income over the whole year. 
Question: Has commercial production of the NTFP target species led to a much less (2); less 
(-1); more (+1); much more (+2) regular income over the year, or no impact (0)?  
Example of positive outcome: Commercial production has increased people’s income in a 
season during which income earning opportunities used to be scarce.  
 
I.4.c. Household savings 
Question: Has commercial production of the NTFP target species led to much reduced (-2); 
reduced (-1); increased (+1); much increased (+2) household savings, or no impact (0)?  
I.4.d.  Access to credit 
Question: Has commercial production of the NTFP target species led to much reduced (-2); 
reduced (-1); increased (+1); much increased (+2) access to credit by producer households, or 
no impact (0)? 
Example of positive outcome: Earning expectations are higher so creditors are more willing 
to loan to producers. 
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I.4.e. Safety net value1 
When producers turn to the NTFP in times of hardship they may earn less than before, but 
the NTFP ensures survival. NTFP trade may for example give households a means to earn 
income in the face of few alternatives. 
Question: Has commercial production of the NTFP target species led to much reduced (-2); 
reduced (-1); increased (+1); much increased (+2) value for the producer households as a 
‘safety net’, or no impact (0)? 
Example of positive outcome: Selling the NTFP has become more important as a source of 
income in times of need. 
Example of negative outcome: The village elite have taken control over the production and 
trade of the species, limiting the possibilities of poor villagers to sell the product in times of 
need. 
 
1.4.f. Equitable access within households 
Question: Has commercial production of the NTFP target species led to much less equal (-2); 
less equal (-1); more equal (+1); much more equal (+2) access to financial assets among the 
members of the producer households, or no impact (0)? 
Example of positive outcome: Women dominate NTFP trade, increasing their access to 
financial resources.  
Example of negative outcome: The target species used to be an important source of cash 
income for women, but, with increased trade value, men have taken control. 
 
I.5. Social assets 
 
I.5.a.  Endogenous social resources  
With endogenous social resources on the household level we refer to factors such as cohesion 
(bonding/unity) and confidence among the household members. 
Question: Has commercial production of the NTFP target species led to much less (-2); less 
(-1); more (+1); much more (+2) social cohesion and confidence between the household 
members, or no impact (0)?  
Example of positive outcome: Commercial production has led to increased and more stable 
family income, which has improved the stability of relations amongst household members. 
Example of negative outcome: Increased income earned by men with NTFP trade has led to 
drinking and/or gambling behaviour that has disrupted the relations between household 
members. 
 
 
 
 
 

                                            

1 The indicator ‘safety net value’ was added at a later stage and was therefore not included in the 
analysis presented in Chapter 3. 
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I.5.b. Exogenous social resources  
With exogenous social resources on the household level we refer to factors such as contacts 
with the ‘outside world’ (e.g. traders) and bargaining power. 
Question: Has commercial production of the target species led to much decreased (-2); 
decreased (-1); increased (+1); much increased (+2) exogenous social resources of the 
producer households, or no impact (0)? 
Example of positive outcome: Experience and contacts in trading are translated into more 
success in other trading activities. 
 
I.5.c. Political power 
Question: Has commercial production of the NTFP target species led to much less (-2); less 
(-1); more (+1); much more (+2) political power of producer households, or no impact (0)? 
Example of positive outcome: Commercial production has stimulated organisation of 
producer households and increased their local political activities and power.  
 
 
II. COMMUNITY LEVEL 
 
II.1.  Natural assets 
 
II.1.a. Total flow of target species resource  
Question: Has commercial production of the NTFP target species led to much reduced (-2); 
reduced (-1); increased (+1); much increased (+2) flow of target species to the community, or 
no impact (0)? 
Example of positive outcome: A group of people within the community starts to plant the 
resource resulting in an increasing stock of the target resource. The total flow of the target 
resource to the community increases, so the outcome is positive. This indicator does not take 
into account equity between households. Thus, when the total flow increases, but certain 
groups within the community are left out (loosing access to the resource), the outcome is still 
positive. Aspects of equity are captured with indicator II.1.b. 
Example of negative income: The resource is over harvested, reducing the total flow to the 
community. 
Example of negative income: An actor from outside the community is claiming the resource, 
which is effectively reducing the flow of the resource to the community. Thus, it is 
theoretically possible that the target resource stock increases (e.g. when the outside actor 
starts to plant the resource), but the outcome is negative, because the flow to the community 
decreases. 
 
II.1.b. Equitable access to the target species 
Question: Has commercial production of the NTFP target species led to much less equal (-2); 
less equal (-1); more equal (+1); much more equal (+2); access to the target species among 
households of the community, or no impact (0)?  
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II.1.c. Total flow of other forest resources to community2  
This indicator refers to general forest resources. 
Question: Has commercial production of the NTFP target species led to much reduced (-2); 
reduced (-1); increased (+1); much increased (+2) flow of other forest resources to the 
community, or no impact (0)? 
Example of positive outcome: When harvesters go out to harvest the target resource but 
make use of the opportunity to collect other forest resources as well, increased harvesting 
activities of the target species may lead to an increasing the flow of other forest products to 
the community as well. Or: Increased trade of the product has stimulated people to plant 
trees in their farms, and the area is gradually transformed into agroforest gardens that include 
naturally occurring useful forest products. The flow of forest products to the community is 
increasing. 
Example of negative outcome: When increased trade value of the target species leads an 
outside actor to claim the forest land, limiting the possibilities of the community to access 
forest resources. Or: Increased trade of the target species leads people to transform the forest 
into a plantation of the target species, decreasing the flow of other forest products to the 
community.  
 
II.1.d. Equitable access to other forest resources 
This indicator refers to general forest resources. 
Question: Has commercial production of the NTFP target species resulted in much less equal 
(-2); less equal (-1); more equal (+1); much more equal (+2); access to natural resources 
among households of the community, or no impact (0)?   
Example of negative outcome: Some households have effectively claimed exclusive access to 
a forest area to extract the target species, hereby limiting the possibilities for other households 
to gather other forest products.  
 
II.2. Physical assets 
 
II.2.a. Local infrastructure  
Local infrastructure encompasses roads, clinics, schools, water and sanitation facilities, etc. 
Question: Has commercial production of the NTFP target species led to much worsened (-2); 
worsened (-1); improved (+1); much improved (+2) local infrastructure, or no impact (0)? 
Example of positive outcome: Revenues from the trade have been used to build a community 
hall. 
 
 
 
 

                                            

2 The indicator ‘total flow of other forest resources to community’ was omitted from the analysis 
presented in Chapter 3. 
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II.2.b. Communication facilities 
Here we refer to community communication facilities, such as village radio transmitters. 
Question: Has commercial production of the NTFP target species led to much worse (-2); 
worse (-1); better (+1); much better (+2) communication facilities at the community level, or 
no impact (0)? 
 
II.2.c. Equitable access among households 
Question: Has commercial production of the NTFP target species led to much less equal (-2); 
less equal (-1); more equal (+1); much more equal (+2) access to physical assets 
(infrastructure, communications) among households, or no impact? 
 
II.3. Human assets 
 
II.3.a. Equitable access to education 
Question: Has commercial production of the NTFP target species led to much less equal (-2); 
less equal (-1); more equal (+1); much more equal (+2) access to education among 
households in the study area, or no impact (0)? 
Example of positive outcome: Poor household have gained access to education because they 
have more money or because community resources are used to subsidise education. 
Example of negative outcome: Capture of resource by elite leaves poor worse off, limiting 
their possibilities to send children to school. 
 
II.3.b. Effective community organisation 
Question: Has commercial production of the NTFP target species led to much less effective 
(-2); less effective (-1); more effective (+1); much more effective (+2) community 
organisation? 
Example of positive outcome: Commercial production has led to producers organising 
themselves, which has contributed positively to overall community organisation.  
Example of negative outcome: Competition and rivalry have eroded local organisation. 
 
II.4. Financial assets 
‘Community financial resources’ are the financial resources that are owned by the community 
(for example in the local government’s treasury) – this is not the sum of the individual 
households. 
 
II.4.a. Community financial resources 
Question: Has commercial production of the NTFP target species led to much less (-2); less 
(-1); more (+1); much more (+2) financial community resources, or no impact (0)? 
 
II.4.b. Equitable access to community financial resources  
Question: Has commercial production of the NTFP target species led to much less equal (-2); 
less equal (-1); more equal (+1); much more equal (+2) access to financial community 
resources among households, or no impact (0)?  
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II.4.c. Access to income and employment opportunities outside of raw material production 
This relates to the possibilities for people in the community to earn cash income with 
activities other than selling the unprocessed target species that may have increased (or 
decreased) as the result of commercial production of the target species.  
Question: Has commercial production of the NTFP target species led to much less (-2); less 
(-1), more (+1); much more (+2) other sources of cash income in the community, or no 
impact (0)?  
Example of positive outcome: The raw material producers are not selling the raw material 
directly anymore, but have started to process the raw material into semi finished products. 
Example of positive income: A group of craftsmen in the community are now processing the 
target species into handicrafts. 
Example of positive outcome: Increased trade is providing traders in the community with 
additional income. 
 
II.5. Social assets 
 
II.5.a. Socio-cultural cohesion 
Socio-cultural cohesion refers to the bond and feeling of unity among the households of the 
community.  
Question: Has commercial production of the NTFP target species led to much less (-2); less 
(-1); more (+1); much more (+2) socio-cultural cohesion among households of the 
community, or no impact (0)? 
 
II.5.b. Leverage with outside agents (power) 
This refers to the weight / influence that the community has when dealing with outside 
agents such as regional politicians or traders. 
Question: Has commercial production of the NTFP target species led to much less (-2); less 
(-1); more (+1); much more (+2) leverage of the community, or no impact (0)? 
Example of positive outcome: Through NTFP trade the community has become more 
affluent and better organised and as such has become a more powerful community that 
politicians and traders cannot neglect. 
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Annex 5. Guiding questions – Environmental outcomes  
 
 
I. LOCAL POPULATION LEVEL 
 
I.a. Changes in population size  
Question: Is the population size of the target species in the current situation in the case study 
area much larger (+2); larger (+1); the same (0); smaller (-1); much smaller (-2) if compared 
with (A) the area as natural forest and (B) the area under most likely alternative land use? 
 
I.b. Changes in distribution (range) 
Question: Is the distribution of the target species (the extent of the area in which the species 
occurs) in the current situation in the case study area much wider (+2); wider (+1); the same 
(0); narrower (-1); or much narrower (-2) if compared with (A) the area as natural forest and 
(B) the area under most likely alternative land use?  
Note: Many cases will score neutral here; a positive or negative impact should only be 
recorded if the difference is clear and obvious. 
 
I.c. Changes in population structure   
Here the population structure (sex and age ratio) of the natural forest is used as benchmark, 
thus, when comparing the situation with the natural forest, positive outcomes are not 
possible.  
A) Comparing with natural forest: Question: Is the population structure (sex and age ratio) of 
the NTFP species in the research area now very different (-2); different (-1); or the same (0) 
than the population structure would be in the natural forest 
B) Comparing with most likely land use alternative: Question: Is the population structure (sex 
and age ratio) of the NTFP species in the research area now much less balanced (-2); less 
balanced (-1); the same (0); more balanced (+1); much more balanced (+2) than the 
population structure would be in the most likely land use scenario?  
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II. LAND USE ECOSYSTEM 
 
II.a. Changes in “forest species” diversity 
Question: Is the diversity of forest species in the present NTFP land use ecosystem in the 
study area much larger (+2); larger (+1); the same (0); smaller (-1); or much smaller (-2) if 
compared with (A) the area as natural forest and (B) the area under most likely alternative 
land use? 
Note: Though the diversity of the land use ecosystem will generally be smaller than the 
diversity in the natural forest, the land use ecosystem can, in theory at least, have higher forest 
species diversity than primary forest, e.g. a fallow with high variety of pioneer species.  
 
II.b. Changes in soil structure 
Changes in soil structure and properties can have a positive or negative impact on growth, 
risk of erosion, water retention and water flows.  
Question: Is the soil structure in the present NTFP land use ecosystem in the study area  
much better (+2); better (+1); neutral (0); worse (-1); much worse (-2) if compared with (A) 
the area as natural forest and (B) the area under most likely alternative land use? 
 
II.c. Changes in soil pollution levels 
With soil pollution we mean pollution resulting from the use of pesticides and excessive use 
of fertilisers.  
Question: Is the level of soil pollution in the present NTFP land use ecosystem in the study 
area much lower (+2); lower (+1); the same (0); higher (-1); much higher (-2) if compared 
with (A) the area as natural forest and (B) the area under most likely alternative land use?  
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III. REGIONAL LANDSCAPE LEVEL 
 
III.a Role as a reservoir of forest species 
Question: Does the NTFP land use have a very positive (+2); positive (+1); neutral (0); 
negative (-1); very negative (-2) effect on the availability of forest species in the study area?  
Note: If the NTFP land use ecosystem represents a significant part of the forest species 
population in the landscape (study area) and the NTFP land use does not compromise its 
function as a reservoir of forest species, the outcome is positive. If the NTFP land use 
ecosystem does not represent a significant part of the population of forest species in the 
study area, the outcome is neutral. If the NTFP land use ecosystem does represent a 
significant part of the forest species population in the landscape (study area), but the NTFP 
land use threatens its function as a reservoir of forest species, the outcome is negative.  
 
III.b. Role as a biodiversity corridor.  
Question: Does the NTFP land use have a very positive (+2); positive (+1); neutral (0); 
negative (-1); very negative (-2) role in providing corridors in the study area?  
For example, if the NTFP production ecosystem represents forested corridors allowing the 
migration of forest species between natural forest areas, and the NTFP land use does not 
compromise this function, the outcome will be positive. If the NTFP production ecosystem 
is an intensive plantation system separating natural forest areas, the outcome will be assessed 
as negative. If the NTFP production ecosystem is not spatially linked to natural forest areas, 
the outcome will be neutral.  
 
III.c. Role on erosion control and hydrology 
Question: Does the NTFP land use have a very positive (+2); positive (+1); neutral (0); 
negative (-1); very negative (-2) role on erosion control and hydrology in the study area? 
 
III.d. Role on pollution 
Question: Does the NTFP land use have a very positive (+2); positive (+1); neutral (0); 
negative (-1); very negative (-2) role in terms of pollution in the study area? 
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Summary in Dutch / Samenvatting 

In hoeverre kan handel in niet-hout bosproducten – zoals medicinale planten, 
bamboe en fruit – bijdragen aan armoedeverlichting en bosbescherming? Deze 
vraag staat centraal in mijn proefschrift. In de zoektocht naar het antwoord op die 
vraag stuit ik op een reeks gerelateerde kwesties, zoals landrechten, veranderingen 
in de tijd, en het belang van de niet-agrarische sector. Het proefschrift is gebaseerd 
op onderzoek dat ik tussen 2002 en 2006 uitvoerde voor het Center for 
International Forestry Research (CIFOR) in Indonesië, en valt uiteen in twee 
complementaire delen. In het eerste deel analyseer ik de uitkomsten van handel in 
niet-hout bosproducten (NHBP) in 55 casestudies. Voortbouwend op deze meta-
analyse zoem ik in het tweede deel in op een succesvolle case in het Krui gebied in 
Indonesië, waar een agro-bos wordt beheerd voor de productie van boomhars.  

Hoofdstuk 1 - Introductie 

De dominante strategie om tropisch bos te beschermen veranderde van een 
benadering gebaseerd op het strikt scheiden van natuur en mens in de 19de eeuw, 
naar een benadering gericht op het combineren van lokale ontwikkeling en 
biodiversiteitbehoud tegen het eind van de 20ste eeuw. Het stimuleren van handel in 
NHBP is een typisch voorbeeld van de laatste benadering en is gebaseerd op de 
volgende drie aannames: (i) NHBP handel is belangrijk voor arme mensen en biedt 
mogelijkheden voor rurale ontwikkeling; (ii) extractie van NHBP is minder 
schadelijk voor het bos dan extractie van hout; en (iii) door het stimuleren van 
handel in NHBP krijgt het bos meerwaarde en dit levert een economische prikkel 
aan de lokale bevolking om het bos goed te beheren. Het stimuleren van handel in 
NHBP werd vooral in de jaren 90 van de vorige eeuw omhelsd als een win-win 
strategie, maar het idee is ook nu nog populair. Het in staat stellen van lokale 
mensen om te profiteren van de markt voor NHBP zou een positieve bijdrage 
leveren aan armoedebestrijding op een natuurvriendelijke manier.  
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Hoofdstuk 2 en 3 – Meta-analyse van uitkomsten 

Als lid van een onderzoeksteam bij CIFOR werkte ik aan een wereldwijd 
vergelijkend onderzoek naar NHBP systemen. In het kader hiervan vroegen we 
NHBP onderzoekers uit Azië, Afrika en Latijns Amerika om te beoordelen of 
handel in het door hun onderzochte product bijdraagt aan positieve of negatieve 
veranderingen voor mens en milieu. Zij maakten hierbij gebruik van 
gestandaardiseerde indicatoren om de ‘uitkomsten’ op het gebied van 
bestaansverwerving en milieu te meten. In totaal verzamelden we beoordelingen 
voor 55 cases en gebruikten deze om te analyseren onder welke condities handel in 
bosproducten leidt tot positieve of juist negatieve veranderingen. De meta-analyse 
bracht duidelijke patronen aan het licht. Zo wordt geld verdiend met de verkoop 
van NHBP gebruikt om dagelijkse uitgaven te bekostigen, maar het is meestal niet 
genoeg om te kunnen investeren productiegoederen. Daarnaast leidt NHBP 
extractie uit natuurlijk bos vaak tot overexploitatie, waardoor het steeds moeilijker 
en tijdrovender wordt om het product te verzamelen. Het domesticeren van deze 
producten kan in een dergelijk geval een optie zijn. Maar aanplanten is een 
investering die alleen aantrekkelijk is als de producent er zeker van kan zijn dat het 
iets zal opleveren in de toekomst. Dat vereist een bepaalde mate van zekerheid 
over (formele of informele) landrechten en een betrouwbare en toegankelijke 
markt.  

Zekerheid van landrecht en een toegankelijke markt zijn dus belangrijke 
voorwaarden, maar juist deze voorwaarden zijn vaak niet aanwezig in afgelegen 
bosgebieden. Wanneer de voorwaarden wel aanwezig zijn kan een boer besluiten 
om NHBP te verbouwen. In vergelijking met de situatie waarin een product wordt 
verzameld uit natuurlijk bos geven gecultiveerde systemen doorgaans betere 
uitkomsten in termen van bestaansverwerving, maar lagere uitkomsten als het gaat 
om natuurbehoud. Meer van het één gaat dus gepaard met minder van het ander. 
Bij het opmaken van de balans hangt veel af van het gehanteerde ijkpunt. Het 
verbouwen van een NHBP leidt weliswaar tot een ecosysteem met een lagere 
milieuwaarde dan natuurlijk bos, maar heeft meestal een hogere milieuwaarde dan 
andere landbouwproductiesystemen.  

Wanneer het integreren van bomen in een landbouwsysteem leidt tot een 
ecosysteem dat functioneert als een natuurlijk bos, spreken we van agro-bos. Uit de 
analyse van de 55 onderzochte NHBP systemen bleek dat zulke agro-bossen zowel 
wat betreft natuurbehoud als ten aanzien van bestaansverwerving relatief hoog 
scoren. Eén case – de agro-bossen in het Indonesische Krui gebied – sprong er 
tussen uit, met een relatief gebalanceerde verhouding tussen de uitkomsten in 
termen van bestaansverwerving en natuurbehoud. In het Krui gebied leek sprake 



243

Dutch summary 

   229

van een optimaal compromis tussen ontwikkeling en natuurbescherming en 
daarom besloot ik om deze case nader te onderzoeken. 

Hoofdstuk 4 en 5 – Introductie van de casestudie 

Het Krui gebied in het zuidwesten van Sumatra staat internationaal bekend om 
haar agro-bossen. Aan het einde van de 19e eeuw begonnen boeren er met het 
planten van de damar boom (Shorea Javanica) omdat deze boom een commercieel 
waardevolle hars afscheidt die onder andere wordt gebruikt in de productie van 
verf. Door de jaren heen ontstond een ‘menselijk’ bos van ongeveer 50.000 hectare, 
met naast de damar boom nog een veelheid aan andere planten en bomen. Het 
heeft een structuur die vergelijkbaar is met natuurlijk bos en een hoge 
biodiversiteit. Bovendien fungeert het als buffer en verlengstuk van het nabij 
gelegen Bukit Barisan Selatan (BBS) nationale park – één van de grootste 
natuurparken van Sumatra, met bedreigde soorten als de Sumatraanse tijger.  

Begin jaren 90 van de vorige eeuw classificeerde de Indonesische overheid een 
groot deel van het damar agro-bos als staatseigendom. Dit maakte deel uit van het 
beleid van president Suharto (1967 – 1998) gericht op de industriële exploitatie van 
de Indonesische bossen, zonder daarbij rekening te houden met de vraag of bossen 
al werden gebruikt en beheerd door lokale gemeenschappen. Deze ontwikkelingen 
leidde tot grote onzekerheid onder de damar boeren. Een consortium van NGO’s 
en onderzoeksinstituten wist de overheid er in 1998 toe te bewegen om de 
gebruiksrechten van damar boeren over het betwiste agro-bos te erkennen. 

In 2005 deed ik veldonderzoek in het Krui gebied naar de relatie tussen 
bestaansverwerving en bosbescherming. Mijn onderzoek richtte zich op de 
volgende drie vragen: (1) Wat zijn de effecten van de officiële erkenning van 
gebruiksrechten op landzekerheid en landgebruik? (2) In hoeverre verandert het 
belang van het agro-bos met de tijd? en (3) Hoe verandert het belang van niet-
agrarische activiteiten met de tijd?  

Om deze vragen te beantwoorden hield ik diepte- en groepsinterviews met boeren, 
NGO staf, overheidsfunctionarissen, handelaren, en boswachters. Daarnaast deed 
ik een survey onder 395 huishoudens in drie dorpen. Met de survey verzamelde ik 
gegevens over agrarische activiteiten, inkomen, landstatus en landzekerheid. De 
inkomensdata had betrekking op het jaar ervoor (2004). Dezelfde survey was in 
1996 al een keer eerder uitgevoerd door CIFOR. In dezelfde drie dorpen werden 
toen 223 huishoudens geïnterviewd. Met de resultaten van beide surveys kon ik de 
veranderingen over een periode van negen jaar (1995-2004) analyseren. 
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Hoofdstuk 6 – Het effect van de KdTI verordening 

Onderzoek in de jaren 80 en 90 van de vorige eeuw had aangetoond dat het damar 
agro-bos door mensen is aangeplant, op duurzame wijze wordt beheerd en 
belangrijke milieufuncties vervult. Halverwege de jaren 90 werd het voortbestaan 
van dit unieke systeem plotseling bedreigd omdat de overheid – welke het gebied 
claimde als staatsgrond – het agro-bos als concessie wilde uitgeven aan industriële 
belangen. Een consortium van NGO’s en onderzoeksinstituten werd gevormd om 
dit bij het ministerie van bosbouw aan te kaarten. Het leidde in 1998 tot de KdTI1 
verordening. De verordening gaf de Krui gemeenschappen de mogelijkheid om 
exclusieve gebruiksrechten aan te vragen voor de agro-bossen die (volgens de 
overheid) op staatsgrond lagen. Dit zou de damar boeren landzekerheid moeten 
geven, zodat ze door zouden gaan met het beheren van hun agro-bos. Het werd 
internationaal gezien als een groot succes – de eerste keer dat de Indonesische 
overheid lokale gebruiksrechten erkende.  

Tijdens mijn onderzoek in 2005 kwam ik er echter achter dat geen enkele Krui 
gemeenschap ooit een aanvraag naar gebruiksrechten had ingediend. Zij eisen 
namelijk volledige eigendomsrechten over hun agro-bos, terwijl ze via de KdTI 
verordening slechts gebruiksrechten kunnen krijgen. Ze redeneren: “Als we de 
gebruiksrechten formaliseren dan houdt dat in dat we accepteren dat onze agro-
bossen staatseigendom zijn, en dat willen we niet.” Ondanks het gebrek aan 
formele landrechten gaan de boeren door met het beheren van hun agro-bos. Zij 
ervaren geen dreiging meer, omdat de overheid sinds 1998 het gebied met rust 
heeft gelaten. Het is dus niet zozeer de legale status, maar de perceptie van 
landzekerheid die van invloed is op het landgebruik. De perceptie van 
landzekerheid hangt niet alleen af van de legale status, maar wordt gevormd door 
een reeks van (vaak samenhangende) factoren zoals het al dan niet bestaan van een 
directe dreiging, lokale kennis van de legale status, de houding van lokale 
ambtenaren, de rol van NGO’s en de mate van lokale organisatie.  

Hoofdstuk 7 – Agro-bos is robuust maar niet onkwetsbaar 

Zowel in 1995 als in 2004 was de verkoop van damar-hars uit het agro-bos de 
belangrijkste bron van inkomsten in het onderzoeksgebied. Het agro-bos is een 
aantrekkelijke vorm van landgebruik omdat het relatief veel opbrengt, weinig 
arbeidsintensief is en ook een belangrijke zelfvoorziende functie heeft (fruit, 
groente, brandhout). Daarnaast speelt traditie een rol – het beheren van het bos dat 

                                            
1 KdTI staat voor Kawasan dengan Tujuan Istimewa. Dit betekent: ‘Zone met aparte status’. 
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door je grootouders werd geplant wordt gezien als een morele plicht. Toch zijn er 
langzaam maar zeker steeds meer boeren die hun agro-bos omkappen om het hout 
te verkopen. Dit komt omdat de vraag naar hout en de prijs van hout de laatste 
jaren flink zijn gestegen. Met de verkoop van het hout kunnen huishoudens dus in 
één klap veel geld verdienen en dat wordt dan weer geïnvesteerd in productie- of 
consumptiegoederen. Voor boeren die geen toegang tot krediet hebben is dit een 
aantrekkelijke optie. Nadat de bomen zijn gekapt, planten ze koffie of peper, met 
daartussen zaailingen van damar- en fruitbomen – over 20 jaar staat er op dezelfde 
plek weer een agro-bos. Het volwassen damar agro-bos kan dus gezien worden als 
onderdeel van een dynamisch landbouwsysteem. Of boeren zaailingen blijven 
planten in de toekomst zal enerzijds afhangen van de markt voor damar-hars en 
anderzijds van de aantrekkingskracht van alternatieve vormen van landgebruik 
zoals oliepalm plantages.  

Door bevolkingsgroei wordt landbouwgrond in het Krui gebied steeds schaarser. 
Jonge boeren op zoek naar land trekken daarom vaak naar het nationale park om 
daar een stuk bos te ontginnen. Ik ontdekte dat de overgrote meerderheid van deze 
boeren ook zaailingen van damar- en fruitbomen tussen de koffie en peper op hun 
net geopende velden planten. De relatie tussen de relatief natuurvriendelijke 
landbouw activiteiten en bescherming van het nationale park is dus ambivalent. 
Enerzijds fungeert het agro-bos als buffer en extensie van het nationaal park, maar 
anderzijds gaat de uitbreiding van het agro-bos ook ten koste van natuurlijk bos. 

Hoofdstuk 8 – De rol van niet-agrarische activiteiten 

Door integratie in de markteconomie, verbeterde toegang tot onderwijs, en 
verbeterde infrastructuur, neemt het belang van niet-agrarische activiteiten in veel 
rurale gebieden toe. Ook in het Krui gebied groeien de mogelijkheden om geld te 
verdienen in de niet-agrarische sector door beter onderwijs en infrastructuur. Maar 
de groei van de lokale niet-agrarische sector kan niet los gezien worden van de 
ontwikkelingen in de agrarische sector. Naast de lokale niet-agrarische sector, heeft 
ook de de urbane niet-agrarische sector een potentieel grote invloed op het 
platteland. Vanuit het Krui gebied trekken veel jonge mensen naar stedelijke 
gebieden in West Java. Ze gaan daar op zoek naar werk, bijvoorbeeld in 
textielfabrieken of in de bouw. Door de hoge kosten van levensonderhoud in de 
stad zijn ze niet in staat om geld terug naar huis te sturen. De exodus van jonge 
mensen leidt echter tot kleinere families in het gebied van oorsprong, waardoor de 
druk op het gezinsinkomen en op het land vermindert.  

Wanneer niet-agrarische activiteiten de plaats innemen van agrarische activiteiten, 
zal een groeiende niet-agrarische sector leiden tot een dalende afhankelijkheid van 
land. In theorie zou het stimuleren van de niet-agrarische sector dus een belangrijke 
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strategie kunnen zijn om de druk op het bos te verminderen. Om er achter te 
komen of er inderdaad een substitutie-effect plaats vindt tussen agrarische en niet-
agrarische activiteiten testte ik of een hoger inkomen van niet-agrarische 
activiteiten gepaard gaat met een kleiner landbouwperceel. Ik vond geen relatie. De 
sectoren lijken grotendeels complementair. Met andere woorden: het stimuleren 
van de niet-agrarische sector is niet afdoende als strategie voor bosbescherming. 
Het tegengaan van agrarische expansie ten koste van natuurlijk bos vereist actieve 
bescherming – zeker in het Krui gebied, waar landbouw de voornaamste bron van 
inkomsten is en landbouwgrond schaars. 

Hoofdstuk 9 – Conclusies  

Met betrekking tot de rol van NHBP handel in armoedeverlichting vond ik dat het 
verzamelen van NHBP uit natuurlijk bos vaak cruciaal is om de eindjes aan elkaar 
te knopen, maar weinig ontwikkelingspotentie heeft. De domesticatie van NHBP 
heeft meer ontwikkelingspotentie, maar hangt af van contextuele variabelen, zoals 
toegang tot de markt, infrastructuur en (perceptie van) landzekerheid.  

Met betrekking tot de potentiële rol van NHBP handel in bosbescherming vond ik 
dat het stimuleren van handel in NHBP géén prikkel oplevert voor het behoud van 
natuurlijk bos. Meestal hebben mensen geen zeggenschap over het bos waaruit ze 
NHBP halen. En zelfs als ze wel bepaalde toegangsrechten hebben zijn landgebruik 
opties vaak beperkt. De milieuwaarde van gedomesticeerde NHBP-systemen (in 
termen van ecologische functies) is weliswaar lager dan die van natuurlijk bos, maar 
hoger dan veel andere vormen van landbouw. NHBP handel kan dus wél een 
prikkel voor milieuvriendelijke landbouw leveren.  

Op basis van dit onderzoek concludeer ik dat agro-bossen het optimale compromis 
vormen tussen bestaansverwerving en natuurbehoud. Deze systemen zijn redelijk 
robuust, maar hun instandhouding hangt af van moeilijk te controleren factoren, 
niet in de laatste plaats de grillen van de markt.  

De vraag hoe bescherming van natuurlijk bos en armoedeverlichting gecombineerd 
kunnen worden zorgt al decennia lang voor hoofdbrekens bij 
natuurbeschermingsorganisaties en overheden. De twee doelen lijken moeilijk 
verenigbaar. Natuurlijk bos is gebaat bij afwezigheid van infrastructuur en markten, 
terwijl dat juist belangrijke voorwaarden zijn voor rurale ontwikkeling. Een naïef 
geloof in win-win strategieën leidt tot teleurstellingen. Meestal zal 
natuurbescherming in arme gebieden een kwestie zijn van het zoeken naar 
compromissen. 
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