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Foreword

Commercial opportunities for non-timber forest products (NTFPs) are
emerging throughout the world as economic liberalisation is opening new
markets and governmental decentralisation and democratisation is enabling
communities to have a greater role in the management of forest resources. But
what will be the impact of increasing commercialisation on forest resources?
Or to reframe the question: can there be both commercialisation and
conservation of resources?
In a strategy that supports the linking of conservation of the forest with
income generation activities, development agencies and donors are developing
initiatives that attempt to link income-generation (especially for the rural poor)
and conservation objectives: integrated conservation and development projects.
An underlying assumption is that a community and its members (potential
entrepreneurs) will conserve and protect forest resources, if it receives the
economic benefits from sustainable forest use.
But is this an oversimplification? If we look at the history of forest products
we often find overexploitation of the product combined in many instances
with economic exploitation of the forest dweller that actually harvested or
collected the product. The result was the degradation of the resource and
poverty or even indebtedness of the collector. Current initiatives are attempting
to achieve development of enterprises based on products from the forests (and
the trees outside the forest) without the environmental and social exploitation
that occurred in the past.
This study is one in a series of activities undertaken by CIFOR to reach a
better understanding of the role and potential forest products in development
and conservation. For example, two international workshops were organized
by CIFOR in 1995 and another the following year to analyse key research
issues in the field of NTFP development. The first, entitled ‘Research on Nontimber Forest Products’, was organised in conjunction with the University of
Zimbabwe, and held in Hot Springs, Zimbabwe, Aug. 28 – Sept. 2, 1995.
The proceedings were published in the book Current Issues in Non-timber Forest
Products Research (Ruiz Pérez and Arnold, eds., 1996). A follow-up meeting,
hosted by the Centro de Investigación de Espacios Protegidos Fernando
González Bernáldez in Soto del Real (Madrid), Spain, Feb. 11-16, 1996. A
joint CIFOR-IUCN meeting held in Cianjur, Indonesia, May 21-23,1996,
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resulted in the book Incomes from the Forest: Methods for the Development and
Conservation of Forest Products for Local Communities (Wollenberg and Ingles,
eds.,1998). These workshops recognized that the process of NTFP
commercialisation interacts with people’s welfare, forest management, tenure
and control of resources, and forest structure and function (through ecological
processes).
Earlier review and analysis had generated a number of hypotheses, theories
and conclusions related to the effects of commercialisation. For example, there
is wide acknowledgement that many NTFPs are important to poor people
because they are accessible and because they act as important buffers during
times of hardship. However, the poor often lack the necessary knowledge,
capital, or legal rights to be able to exploit market opportunities where they do
exist. Outsiders who have knowledge, commercial networks, and product
concessions commonly capture the greater portion of the benefits of NTFP
commercialisation. In the past (and continuing into the present) this resulted
in the forest dependent often losing access to forest resources when there was
increasing market demand.
Can this be avoided by current initiatives? Forest and resource tenure are
likely to both affect the way a resource is managed and utilized, and be affected
by changes in value due to commercialisation. From the conservation
perspective, what is the impact of the harvesting of NTFPs on forest resources?
On biodiversity? Many authors have suggested that NTFP harvesting will be
less damaging to biodiversity and other environmental values than management
for timber. Others suggest that market pressures are likely to lead to the decline
and eventual disappearance of valuable products and to severe impacts on the
ecosystem. Or will market pressures deflect pressure from particular products?
What is clear from these questions is that while there is a growing
understanding (and acceptance) of the economic importance of forest products,
especially for the poor, the potential impact of NTFP commercialisation needs
to be better understood. One of the recommendations arising out of the
workshops was to undertake a thorough overview of the available literature to
synthesize the key lessons about these areas of interaction. It was intended that
such a review would critically examine the available information and analyses
and identify key research areas needing further attention.
FAO and CIFOR worked together to address this recommendation. We
sought potential authors and were rewarded with a high level of interest and
enthusiasm among prospective collaborators. In the end Dr. Rod Neumann
and Mr. Eric Hirsch accepted the daunting task of reviewing and synthesizing
a large and diverse literature. The NTFP literature is notoriously unstructured
_ studies relevant to understanding the key questions have been done by authors
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from a wide range of disciplines, using diverse methods and investigating a
host of different questions on an equally wide range of systems. It is fertile
ground for contradictory hypotheses, but also, with the right questions, a rich
source of new insights.
The product of their work is valuable at different levels. First, it is an
excellent overview of the English language literature on various aspects of NTFP
development. The authors have taken pains to sample from the full breadth of
this literature. The manuscript will no doubt prove to be a valuable resource
for other researchers. The analyses and syntheses make a novel contribution.
The authors have created a structure for their review and in doing so have
added value to the literature. And their conclusions help set the stage for new
research that is needed in this area. They have identified problems inherent to
the field of study, including difficulties of inter-disciplinary research, highlighted
difficulties arising out of inconsistent nomenclature and definition, and
identified the relatively poor baseline of systematically collected data about
NTFPs and commercial harvesting and marketing systems.
And, very importantly, they have noted that there has been inadequate
attention paid to theoretical issues with the result that research in NTFPs has
not fully benefited from advances in other related fields. Their analysis, informed
by a thorough assessment of this literature, will be a valuable contribution in
reaching a better understanding of the impact of commercialisation and assist
in identifying specific areas needing further research.

Brian Belcher
Programme Leader of
Forest Products and People
CIFOR

Katherine Warner
Senior Community Forestry Officer
Head, Community Forestry Unit
Forestry Department, FAO
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Chapter One

Introduction
Over the past ten years or so several new slogans related to the sustainable
management of tropical forests have entered the popular lexicon. ‘Rainforest
harvest’, ‘green marketing’ and ‘use or lose it’ all refer to the essential principle
that the best way to ensure the maintenance of the tropical forests (and their
biodiversity) is to make them economically relevant to nearby residents. Dove
(1993) has labelled this the ‘rainforest crunch thesis’, after one of the better
known internationally marketed rainforest products that emerged at the end
of the 1980s. The underlying reasoning of the thesis is multifaceted. One aspect
is the premise that many tropical forests have a greater long-term economic
value if they are left standing. Second, local forest communities will tend towards
careful, sustainable management of the forest if they receive direct economic
benefits from harvesting its resources. Third, poverty in local forest communities
is both a cause and result of deforestation and environmental degradation. If
poverty can be alleviated through the harvesting of forest resources, then
deforestation pressures will be reduced.
The notion that tropical forest conservation and rural development are
not only compatible but also mutually beneficial has sent international donors,
researchers, NGOs and government agencies into forest communities around
the tropics to test its applicability and validity. The rubber-tappers’ successful
defence of standing tropical forest under threat from cattle ranching interests
in the Brazilian Amazon in the late 1980s provided an encouraging example of
the social and ecological possibilities (Schwartzman 1992). A series of meetings,
research conferences and edited collections, focusing on commercial forest
product extraction as a conservation and development strategy, emerged in the
late 1980s and early 90s (e.g. Cousell and Rice 1992; Nepstad and Schwartzman
1992; Plotkin and Famolare 1992; Redford and Padoch 1992). These were
not necessarily attempts to replicate the experience of Amazonian extractive
reserves, but to assess the potential social, economic and conservation benefits
of commercially developing tropical forest resources.
The focus of the investigations has been on non-timber forest products
(NTFPs). At times referred to as minor forest products or non-wood forest
products, the concept of NTFPs encompasses a wide range of disparate and
varied natural resources. As with the term, ‘non-governmental organisation’
(NGO), the NTFP concept is inexact and cumbersome since it is defined not
1
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by what it is, but by what it is not. A NTFP
is literally any and every natural resource from
the forest except timber. This is illustrated in
the definition of Wickens (1991: 3) that
NTFPs are ‘all the biological material (other
than industrial roundwood and derived sawn
timber, wood chips, wood-based panels and
pulp) that may be extracted from natural
ecosystems, managed plantations, etc., and
be utilised within the household, be
marketed, or have social, cultural or religious
significance’. As an analytical category, the
NTFP concept is not particularly helpful
since the property rights, harvesting practices,
management strategies and ecological effects
associated with, for example, extracting Semi processed bamboo flooring in
Xiangchong, Hunan, China
mammal furs or tree bark are quite different. (Photo: Manuel Ruiz Pérez)
It is difficult to conceive of developing
principles for NTFP harvesting equivalent to those associated with logging
timber. Nevertheless, what makes NTFPs different from timber and important
as a conservation strategy is the assumption that the forest will remain standing
and more or less biologically intact under sustained NTFP harvesting. This
accounts for much of the attention given to commercial NTFPs as the
foundation upon which to build policies of conservation and development.
We can place the current commercial and scientific interest in NTFPs
within a long history of European and North American attraction to tropical
resources. Some historians have considered the interest in the economic potential
of tropical natural resources to be the main force behind British imperialism
(Worboys 1990). The British Imperial Institute, founded in 1887, acted as a
clearinghouse for knowledge on the commercial potential of the natural
resources of the tropical colonies. It sponsored scientific studies on what we
today refer to as NTFPs – medicinal plants, vegetable tanning agents, fibres,
oil-nuts, gums and resins, waxes and rubbers – and was publishing the results
at a rate of 450 reports per year by 1910 (Worboys 1990). The central scientific
and technological activities of the institute sound strikingly contemporary with
regard to the interest in NTFPs. These activities fell under three headings:
‘(1) the scientific investigation of potential or little-known products;
(2) comparative investigations of these products with established ones,
including commercial appraisal; and
(3) advising on all sciences relating to the utilization of natural products
in the Empire’ (Worboys 1990: 171).
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Except for the reference to empire, there is little to differentiate the Institute’s
activities from many multilateral agencies and NGOs today.
The establishment of the British Imperial Institute towards the end of the
19th century did not mark the beginning of the North’s interest in commercial
NTFPs. Large-scale trade with Europe in the 1840s witnessed the first boom
in the extraction of Southeast Asian natural rubbers (Dove 1993) and the
international trade in Brazil nuts dates back to 1866 (Clay 1997a). Even these
early NTFP boom periods were preceded by several decades by the establishment
of a global network of tropical botanical gardens anchored by Kew Gardens in
England. In the 1780s, an employee of the British East India Company
convinced botanists in England to establish a network of naturalists in India
reporting to Kew (Grove 1995). Through Kew Gardens, this network would
be linked to other botanical gardens in other parts of the British empire, such
as that of St Vincent in the West Indies and, as it happened, to gardens in other
empires such as that of France (Grove 1995). Thus, by the end of the 18th
century, a global network of naturalists and institutions was in place that was
able to acquire and disseminate knowledge of economically useful tropical
plants. Indeed, not only knowledge, but also the plant materials themselves
were disseminated around the European colonial empire.
Given the long history of commercial NTFP extraction and trade, we
might ask what accounts for the current rise in interest. The answer is complex
and partly shaped by major shifts in global political-economic forces and
concomitant changes in ecological knowledge and management policies. We
can, nevertheless, identify five key factors behind the growing interest in
commercial NTFPs in the 1980s.
1.

The international political-economic context for tropical forest
management strategies has changed. With the disintegration of the
Soviet Union and its network of associated communist states, global
strategies and philosophies of Third World development have shifted
dramatically. A broad neoliberal philosophy now provides the basis
for government policies on social welfare and environmental
management. The new Third World development slogan, ‘trade, not
aid’, captures this shift. Over the past decade or so, greater faith has
been placed in the potential of free trade, privatisation and the market
to address problems of underdevelopment and environmental repair
and stabilisation in the Third World (Watts 1991; Peet and Watts
1993; Schroeder 1995). This incorporates an emphasis on the efficient
allocation of property rights, including rights of access to forest
resources, and on the development of new international markets for
these resources. A spin-off of this general shift has been a decline of
confidence in the institutions of the state to effectively lead
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development and environmental management efforts and a parallel
rise in the importance of the actions of multinational corporations
and NGOs.
2.

The recent popular ‘discovery’ of the tropical rainforest as an
endangered biome rich in biological and genetic diversity. Books such
as Norman Myers’ The Sinking Ark (1979) and Catherine Caufield’s
In the Rainforest (1984) detailed for educated western readers the
species richness of tropical forest ecosystems and warned of the perils
of deforestation. These and other writings conveyed a general
presumption that the ‘diversity of tropical forests is so complex and
poorly understood’ (Place 1993: 96) that we cannot predict the effects
of human activities on the functioning of the ecosystem, and should
therefore proceed cautiously. As researchers accumulated and
disseminated knowledge of the complexity of the tropical rainforest,
the linked threats of deforestation and species extinction became
primary concerns.

3.

Closely to the second issue, is the recognition of the limitations of
traditional forest and protected area management. Major failures in
forest and reserve management led to the birth of a new approach
labelled ‘social forestry’ or ‘community forestry’ in the mid to late
1970s (see Chapter Four). The central idea behind these initiatives
was that forest management and conservation in the tropics could
not succeed without the cooperation and participation of the
communities whose livelihoods were tied to the forest.

4.

The concept of ‘sustainable development’ emerged, articulated as the
new framework for international donor and NGO actions in Our
Common Future (World Commission on Environment and
Development 1987). According to the Commission, the crisis of Third
World underdevelopment and the environmental crisis are one and
the same (p. 4). The framework for sustainable development therefore
integrates environmental management and economic development.
Continued economic growth is essential, particularly in the Third
World, but must be accomplished without environmental destruction
(p. 40). The underlying reasoning for the current interest in NTFPs,
that sees increased commercial use of NTFPs as promoting better
tropical forest management, reflects this framework. Although the
concept of sustainable development has been widely criticised as
contradictory and politically naïve (e.g. Adams 1990; O’Connor 1994;
Escobar 1995), it remains an important goal in the policy agendas of
major lenders, such as the World Bank, and a wide range of
international NGOs.
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In the 1980s UN agencies, NGOs and donors began to give greater
attention to the plight of tribal or indigenous peoples in the tropics
and the importance of historical land and resource rights and claims
to their survival. It has become increasingly clear that the livelihoods
of millions of tribal peoples worldwide are dependent in varying
degrees upon access to forest resources (e.g. Stiles 1994). Much of
their use is to meet subsistence needs, but the cultural survival of
tribal peoples is also often linked to their involvement in NTFP
production and trade and, ultimately, their role in forest management.
In many cases, the numerous indigenous movements organised to
gain political autonomy and the legal recognition of land claims have
forcefully articulated these linkages.

If one considers the ambiguity of the term NTFP, the long history of
global trade in NTFPs, and the complex political, economic and environmental
factors, the scope of an inquiry into the commercialisation of NTFPs is
potentially boundless. In this study, we have opted to deal with this problem,
not by setting absolute boundaries, but by emphasising some categories of
research into NTFP commercialisation over others. Specifically, we concentrate
on the literature about non-wood plant products, although wildlife, insects
and charcoal are not entirely excluded. Further, we focus on research related to
the current interest in NTFP commercialisation as a conservation and
development strategy that emerged in the mid-1980s.

Origins of this Study
This study had its origins in two workshops on NTFP research organised by
CIFOR in 1995 and 1996. These were designed to contribute to a process of
identifying what research might be needed in order to provide information
necessary to make sound policy and management decisions relating to NTFP
management and use. The first, held in Hot Springs, Zimbabwe, was attended
by 18 researchers brought together to review the status of current research on
NTFPs and propose appropriate hypotheses, questions and methods for future
research. An edited volume entitled Current Issues in Non-Timber Forest Products
(Ruiz Pérez and Arnold 1997) resulted from this workshop. A follow-up meeting
was held a few months later in Madrid, Spain, to further refine and prioritise a
set of research questions and methods that could be implemented in different
locales and provide research results that could be compared across different
situations.
At both workshops it was noted that questions about the effects of
commercialisation, or commodification, of NTFPs arose repeatedly when
considering other aspects of the linkages between NTFPs and forest conservation
goals and social welfare (livelihoods, governance, management, ecological). At
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the Madrid workshop it was agreed that this could be the most important area
on which to focus the first stage of the effort to identify research needs. It was
also recognised that this could most logically be initiated by a review and analysis
of existing information. Subsequently, CIFOR and FAO commissioned the
authors to carry out such a study, which was begun in July 1997.

Purpose and Scope
The overall goal of the study was specified to be to improve our understanding
of issues relevant to policies and practices bearing on the management of NTFP
resources. In order to achieve this, the study had the following objectives:
• Determine what research has been carried out, what has been studied,
and how this research has been conducted.
• Evaluate and analyse this research in terms of its quality and usefulness
in addressing the four research questions outlined below.
• Present a set of conclusions and hypotheses derived from this review,
and identify critical research needs.
The purpose of this inquiry, then, could be stated as: What are the
management, socio-economic and ecological effects resulting from the
commercialisation of NTFPs for sustainable development? Or, conversely: How
do existing management practices and socio-economic conditions affect the
initiation, process and outcome of NTFP commercialisation?
We decided that, given the present stage of knowledge, it would be most
useful to think in terms of broad questions for which we seek evidence in
existing studies. In an effort to categorise the literature for the purposes of the
study, we used the four major areas of investigation that the two earlier
workshops had identified (forest management, land and resource tenure,
community and household welfare and forest ecosystems) as the foundation
for formulating these questions. We thus initially organised the study of the
literature on the basis of the following four research questions:
1.

What are the interactions between NTFP commercialisation and forest
management practices?

2.

What are the interactions between NTFP commercialisation and land
and resource tenure systems?

3.

What are the interactions between NTFP commercialisation and
community and household welfare?

4.

What are the interactions between NTFP commercialisation and forest
ecosystems?
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As the study progressed, two difficulties were raised by this list of questions.
First, all four areas are interrelated in very complex ways so that it was often
difficult to separate or categorise studies and their findings based on this
organisation. Nevertheless, we were forced to decide the most critical
contribution of a particular study or essay, and the questions did ultimately
help us categorise in a way that made the collection of literature more
manageable. Second, this organisation was the imagined ideal which, in practice,
was not always a perfect fit with the reality of the literature on NTFP
commercialisation. We had use each of these questions as the basis for a chapter.
However, the interrelationships between the areas led to a reassessment. The
question on community and household welfare tended to be a catchall category
for everything ‘social’, ‘cultural’ or ‘economic’. The question about tenure had
the opposite problem; it was too specific for the literature collected.
Consequently, valuation and supply and demand issues were taken out of the
welfare question and addressed separately in a chapter on economic issues, and
tenure was collapsed into a socio-political chapter.

Methods
There were three processes involved in conducting this study of the literature:
1) collecting; 2) organising and recording; and 3) analysis and synthesis. To
collect the literature we:
• used standard university library electronic resources, such as on-line
catalogues, indices and abstracts, as the principal sources for published
books, journal articles, dissertations and theses;
• visited the (often-idiosyncratic) collections of a variety of organisations
and institutions involved in research or project implementation in
tropical forest use and management; and
• contacted a number of individuals conducting research related to NTFP
commercialisation.
The latter two sources were the principal means by which we obtained the
‘grey literature’ produced for and by NGOs and donor agencies. The specific
individuals and organisations are listed under acknowledgements.
In order to record and organise this large collection of literature, we
designed and developed a specialised database using Microsoft Visual FoxPro™
programming software and Microsoft Access™ database software. Two broad
types of fields were created comprising: 1) the standard bibliographic
information to define each ‘record’; and 2) the information related to specific
‘case’ results. The case fields record the findings of each study. It is possible for
one record entry to have more than one case. For example, an article comparing

8
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the market potential of three different NTFPs by analysing post-harvesting
processing requirements for each product is treated as three separate cases or
sets of findings.
These case data are the most crucial
element for this study, and a great deal of
time was spent conceptualising the fields
and the range of possible categories
contained in each (see Appendix A for
codes, field descriptions and valid entries).
The goal was to record the literature in such
a way that it could be organised and
reconfigured using multiple parameters,
thereby facilitating comparisons and
analysis. If we wish to ask what type of
methods have been used to document
income derived from the extraction of latex
from rubber trees, it is a simple matter of
restricting the parameters of the field for
Middleman tests the quality of latex, Riau,
‘resource name’ to rubber and then sorting Indonesia (Photo: Lesley Potter/Justin Lee)
using the field for ‘method’. To compare
methods used in South American versus Southeast Asian studies, we simply
add an extra command to sort by geographic region. The database is quite
powerful and the fields are fairly detailed so that the literature can be
compared, synthesised and analysed in almost limitless ways.
The final process of analysis and synthesis was guided by the initial four
research questions and facilitated by using the database to compare methods
and findings among studies. Neumann took the lead role in most of this process,
with the exception of the investigation of economic issues where Hirsch was
the principal. The organisational structure of each chapter is essentially the
result of our attempt at synthesis. After each major subheading and in the final
chapter, we offer our analyses and critiques of the research literature. From the
literature reviewed, we selected those works that most directly addressed the
particular issue under discussion and that provided the best empirical support.
The broader body of work that is included in the bibliography is reflected in
the summaries of each chapter and in Chapter Six, ‘Directions for Research’,
although not every individual work is cited in the text.

About the Literature
The body of literature related to NTFP use in the tropics is massive, written in
several languages by people representing professional and scholarly
specialisations ranging from marketing to ethnography to genetics. We often
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found published studies that were derivative of other research, relied on
anecdotal evidence, or had no clear methods. Some of these nevertheless contain
the best available information or important insights and so were included.
Above all, we sought to locate the best empirically based studies of NTFP use,
management and ecology. However, we make no claims to comprehensive
coverage of this literature or to having assembled a representative sample. Rather,
we have been quite selective in choosing the literature to be included.
• The literature selected reflected the study’s particular focus on the four
research questions, and the topics within each that were identified as
being of importance.
• We sought out studies that dealt specifically with the process of NTFP
commercialisation. Literature that might deal with this indirectly,
through study of topics such as subsistence use or non-farm incomes,
was given lower priority.
• We periodically evaluated the literature we had collected in an effort to
achieve a modicum of balance among geographic regions, study foci
and species studied.
• Constraints of time and funding did not allow us to delve into the
non-English literature. The literature reviewed is exclusively written in
English.
• We concentrated our search on the literature from the mid-1980s to
the present, reflecting the recent period of interest in NTFPs described
above. The review therefore does not cover the considerable literature
on NTFP resources and product characteristics that was produced
during the earlier periods of interest in tropical resources.
• We emphasised research on non-wood plant products, though not to
the complete exclusion of all other types of products.
Even given these boundaries, the literature is still quite large since in this
study we are concerned with all stages of harvesting, processing and trade. In
some cases, the studies addressed or emphasised only one of these stages. In
other studies all of the stages for a particular resource might be investigated.
Both of these types of studies were reviewed. However, given the policy interest
in NTFP commercialisation as a form of sustainable development for local
forest communities, we give particular attention to the primary stage of
harvesting and collecting practices. Less emphasis is paid to processing and
trade, or to broader factors affecting the evolution of market demand for NTFPs.
In the end, a few studies stand out as providing key empirical evidence,
useful research methods or theoretical insights. We tended to use these as
extended case studies for exploring particular topics throughout the chapters.
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Not all of the materials we collected were included in the database and
bibliography, partly because accounts of the same research and findings are
available in different publications under different titles. We tried to avoid
redundancies. We also found that some collected titles were not appropriate
for our needs. In addition, we reviewed only the relevant chapters from some
of the monographs and dissertations cited. The description of the literature
that follows is thus a reflection of our selection and screening process.
In constructing the database, we included fields for country and world
region. The tropical regions designated were Africa, South Asia, Southeast
Asia, East Asia, Central America and South America. A large majority of the
studies reviewed (88 percent) had a specific regional focus. Of the 186 studies
and reports (called ‘articles’ for convenience), published from 1987 to 1998,1
the predominant regional focus was South America, followed by South Asia
(Figure 1). South America was the subject for more than one-quarter of the
articles. The overall distribution of studies is disproportionate to both population
and geographic size of the regions. If the amount of tropical rainforest by region
is considered, the distribution becomes more proportionate, though South
Asia would then stand out as overrepresented.
Figure 1. Articles per Region, 1987-1998
60

50

40

30

20

10
0

Africa

East
Asia
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America America Pacific

Although this is not a random sample, we feel confident that it is a fairly
accurate representation of the actual regional focus of research. Extractive
reserves and ‘rainforest crunch’ originated in South America in the late 1980s
and helped to spark a new wave of interest in NTFPs. It is not surprising that
the lion’s share of studies were focused in that region. Dividing the regional
1

The earliest publication date in our review was 1985, and only four pieces were
published prior to 1987.
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totals into two time periods, 1987-92 and 1993-98, clearly reveals the South
American origins of the current interest in NTFPs (Figures 2 and 3). In the
first period, South America accounted for 53% of all articles and South Asia
for very few. In the second period, the distribution shifts dramatically and
three interesting patterns emerge. First, there is an overall boom in the number
of articles published on commercial NTFPs. Of those with a regional focus,
69% were published after 1992. Second, South America’s share of the total
drops significantly, from 53% to 16%t. Finally, South Asia emerges as the
focus for the largest proportion of studies (30%). The general growth in the
number of articles reflects the widespread interest in NTFPs in the mid-1990s
following events in South America. The emergence of South Asia as a region of
interest may be closely related to shifts in national forest policies in the region,
which we discuss in later chapters.
Figure 2. Articles per Region, 1987-1992
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If we examine the distribution of articles by NTFP resource type, only two
significant patterns emerge. Many of them did not focus on a specific resource,
but either addressed NTFPs in the abstract or examined a number of resource
types. About 53% of the articles had no resource focus, although some did contain
fairly detailed examples of specific NTFP resources. Of the articles that did focus
on a specific resource, four NTFPs – açai palm, rattan, Brazil nuts and rubber –
were the subjects for 27%. The rest of the studies focused on a wide range, often
geographically limited, of NTFP resources. The basic issue that emerges is the
lack of knowledge about the uses, biology, and management of most commercial
NTFPs, even those that have a high market value.
These patterns reflect another factor that has contributed to the balance
of material covered in the review; namely the concentration of research literature
on particular topics, and the relative paucity of material on other topics. Thus,
the balance between numbers of articles from South America and Africa in
part reflects the fact that much more attention was paid during the period to
products that entered international trade than to products that were traded
domestically within countries to meet local market demand. Consequently
the review has been able to examine the former in more depth than the latter.
Other consequences of the patterns of literature availability are brought out in
later chapters.
A final descriptive characteristic of the literature is the general
methodological approach of individual articles. By this we do not mean the
specific methods employed, such as vegetation transects or participant
observation, but the general sources of knowledge and information contained
in the article – historical documents, field study, literature review or project
report. Historical documents, both primary and secondary, were used to develop
case studies of NTFP commercialisation. Field studies collected primary data
from a specific site. These studies employed a range of methods from both the
social and natural sciences and in many cases were conducted using rigorous
experimental design. In many articles, the primary source of information was
previously published field results that were then synthesised and discussed.
Finally, we reviewed numerous reports from authors working on specific projects
that may have included primary baseline data obtained through a variety of
methods, but did not detail experimental design. For most articles, we were
able to document a primary and secondary approach, e.g. many field studies
contained extensive literature reviews.

Organisation of the Work
The chapters are organised around four themes: socio-political factors,
economics, management issues and ecology. Chapter Two examines the results
and findings of research and project reports on broadly conceived socio-political
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interactions between the process of NTFP commercialisation and people. By
broadly conceived, we mean that this literature tends to link NTFP
commercialisation with larger questions of social justice, social welfare, land
reform, rural poverty and political empowerment. Adding to the immensity of
the research and policy scope is the fact that individual projects and studies
reviewed do not always share a common understanding of these terms and,
more often than not, use these and related terms without explicit definition.
In order to deal with the
problems of both the breadth and
ambiguity of the socio-political issues
involved, we have chosen to organise
the chapter around some of the key
concerns that emerged from the
literature we reviewed. First,
questions of ownership and control
of access to NTFPs and the forests
that contain them have been central
to socio-political studies of
Selecting split rattan to be used in making a lampit
commercialisation. Second, the
mat, Amuntai, South Kalimantan, Indonesia
important and often dominant roles
(Photo: Rita Mustikasari)
of women in NTFP harvesting,
processing and marketing, in combination with their disadvantaged economic
and political status in the Third World, have made gender a key focus in many
studies. Third, the existence of relatively high levels of poverty among tropical
forest users has linked poverty alleviation and NTFP commercialisation in
research and policy. We begin, therefore, by examining land and resource tenure
as it relates to NTFP commercialisation, followed by a discussion of gender
interactions, and we then address the relationship between NTFP use and
poverty and wealth distribution.
Chapter Three, on economic considerations, reviews the findings of the
research literature regarding the potential value of NTFP resources, the
contribution of NTFP-related incomes, and the profitability of NTFP-related
enterprises. Most of the analysis presented in this chapter is generalised over
many studies, the majority of which do not address economic questions
primarily. Where appropriate, studies with a central economic focus with
significant findings are described in detail.
We begin by examining studies that attempt to calculate the potential
value of NTFPs from tropical forests at various scales of analysis. The focus
includes theoretical issues related to valuation as well specific study findings.
The second section examines the economics of depletion and sustainability,
focusing on the way the terms ‘supply’ and ‘demand’ have been used in much
of the literature on NTFP economies, and on prices, imperfect markets and
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demand curve elasticity. The third section reviews material on marketing
networks, patterns of exploitation in trade and marketing, and marketing
institutions.
In Chapter Four, on management
issues, we have opted to concentrate on
the technical and formal institutional
aspects of management. That is, we focus
on the practices and techniques employed
for the purpose of producing commercial
NTFPs from forest lands and on the
institutions established to implement
them. Many of the political, social,
ecological and economic aspects of
management we address in other chapters.
We also concentrate on NTFP
management in forests and avoid delving
very far into questions of cultivation. Woodcarver in Zimbabwe
There remains, however, a grey area in (Photo: Susan Kabiling)
which the line between intensive
management and cultivation, between natural forest and managed forest, or
between extraction and agroforestry, is blurred. We enter that grey area through
the management literature on a range of forest types including forest fallows in
swidden systems, secondary forests and abandoned forest settlements. It is
important to do so partly because intensively managed systems are often
mistaken for natural forests and can be counted as such in national and regional
tallies, and also because these are often the most important sources of commercial
NTFPs (see Chapter Five) and the sites where most customary management
takes place.
We have organised the chapter by first making a rough distinction between
state-led, ‘scientific’ forest management and ‘customary’ forest management
(which refers to the everyday practices of people living in countless tropical
forest communities). The following section looks at the research on ‘participatory
management’ or ‘co-management’, which integrates community-based
customary and state-led scientific management for NTFP production. This
topic necessarily leads further into social and political questions, but we try to
restrict the review here to the more technical aspects of institutional
arrangements and avoid overlaps with Chapter Two.
In Chapter Five, on ecological aspects, we explore the interactions of
commercialisation and forest ecology, with special attention to biodiversity
conservation issues. In assembling the literature, we concentrated on gathering
writings that reported the findings of field studies that in some way addressed
the ecological aspects of commercial NTFP exploitation. For most researchers,
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the central ecological question in any system of commercial exploitation is
how much of the resource can be harvested without diminishing its capacity to
regenerate or degrading the environment. In other words, the current interest
in the connection between forest ecology and NTFP commercialisation can be
viewed as the most recent application of the principle of maximum sustained
yield in forest management.
We begin the chapter by examining the empirical evidence on the ecological
effects resulting from commercial NTFP extraction. We divided the studies
into those that found negative ecological effects and those that found neutral
or positive outcomes, giving special attention to the roles of market, institutional
and ecological conditions. We then look at the relationship between
commercialisation and ecology in the other direction, focusing on findings
that indicate how ecological conditions influence the potential for successful
NTFP commercialisation. The final section focuses on methodological issues,
examining how causal linkages between ecological conditions and
commercialisation are demonstrated (or not) in this research.
In Chapter Six, the last, we lay out some of the key directions for future
research. For each of the four issues addressed in the core chapters, we critically
examine the theoretical and empirical implications of the NTFP studies
reviewed. The proposals for future research therefore derive in large part from
what was reviewed, and reflect the balance and patterns of material and topics
identified in the Introduction. We also present suggestions on the possibilities
for cross-fertilisation from other areas of research, the need for rigorous research
design, and the importance of clear and explicit theorisation and
conceptualisation. These suggestions are derived both from the published
insights of experts studying NTFP commercialisation as well as our own critique
of the research we reviewed here.

Bamboo chopstick processing, Jaya Abadi factory, West Java, Indonesia
(Photo: Manuel Ruiz Pérez)

Chapter Two

Socio-Political Aspects of NTFP
Commercialisation
This chapter examines the results and findings of research and project reports
on broadly conceived socio-political interactions between the process of NTFP
commercialisation and people. Commercialisation has been associated with
efforts to politically empower and economically advance some of the most
disadvantaged sections of society – poor peasants, the landless, rural women
and indigenous (or tribal) peoples. The literature tends to link NTFP
commercialisation with larger questions of social justice, social welfare, land
reform, rural poverty and political empowerment. Adding to the magnitude of
the research and policy scope, individual projects and studies reviewed do not
always share a common understanding of terminology and, more often than
not, fail to provide explicit definitions.
In order to deal with the problems of both the breadth and ambiguity of
the socio-political issues involved, the chapter is structured around some of
the key concerns emerging from the literature reviewed. First, questions of
ownership and control of access to NTFPs and the associated forests have been
central to socio-political studies of commercialisation.2 Next, the important
and often dominant roles of women in NTFP harvesting, processing and
marketing, in combination with their disadvantaged economic and political
status in the Third World, have made gender a key focus in many studies.
Finally, the observed relatively high levels of poverty among tropical forest
users have led research and policy to link poverty alleviation and NTFP
commercialisation. We begin, therefore, with a section examining land and
resource tenure as it relates to NTFP commercialisation. It is followed by a
discussion of gender interactions, and then a section on the relationship between
NTFP use and poverty and wealth distribution.

Land and Resource Tenure
An analysis of land and resource tenure is an appropriate place to begin an
examination of the socio-political aspects of NTFP commercialisation. Tenure
2

Ownership and control of access are also critical to questions dealing with institutions
of forest management. Institutional issues in management are treated in Chapter Four,
although there is significant overlap with the following section on tenure.
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arrangements govern the most direct interactions between a society and living
NTFP resources: harvesting and management. Tenure systems provide the rules
for governing who gets to harvest a resource, where they can harvest, how
much they harvest, and for whose benefit. Thus the concept of tenure includes
both the notion of ownership and a corresponding parcel of rights. The widely
accepted classification of tenure systems defines four types of ownership – state,
private, communal and open access – and four basic kinds of rights – use,
transfer, exclusion, and enforcement. The many combinations of rights and
forms of ownership means there is limitless complexity in tropical forest tenure
systems. Most of the studies on NTFP commercialisation concern either stateowned or communal forests. Few of the studies in our bibliography provide
significant amounts of empirical evidence on the relationship between systems
of tenure and the process of NTFP commercialisation.
Questions concerning the relationship between NTFP commercialisation
and land and resource tenure systems arise most frequently in the literature on
extractive reserves. The defining characteristic of extractive reserves is a
specialised tenure arrangement between the state and a portion of its citizenry.
This fact, and because much of the current interest in NTFP commercialisation
was sparked by the extractive reserve concept in Amazonia, makes extractive
reserves a logical place to begin a discussion of the relevance of tenure systems.
We begin with a short review of the history of extractive reserves as the basis
for NTFP commercialisation efforts. This is followed by a review of the findings
on the success of extractive reserves and a discussion of some of the critiques of
the concept and of its usefulness as a widely applicable model. The effects of
commercialisation on tenure more generally are then examined.
Many of the questions raised in the tenure section around who controls
access to forest lands and resources overlap with the questions raised in Chapter
Four about institutional arrangements for forest management. Tenure questions
are indisputably bound to management practices and institutions, but they are
also bound to state political and legal systems, to ethnic and class relations,
and to issues of social and economic justice. For this reason, we have chosen to
treat tenure in this chapter, but also to call attention to points of overlap with
institutional aspects of management as they arise.

Extractive Reserves as Special Tenure Arrangement
The most commonly cited definition of extractive reserves is Schwartzman’s
reference to that used by the Brazilian Ministry of Agrarian Reform and
Development. Extractive reserves ‘are forest areas inhabited by extractive
populations granted long-term usufruct rights to forest resources which they
collectively manage’ (1989: 151). Thus extractive reserves in essence are stateowned land with access and use rights legislatively allocated to local groups or
communities. In the Brazilian Amazon, extractive reserves were created by the
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1987 Projeto de Assentamento Estrativista (PAE)
– Extractive Settlement Project – which was an
important innovation in land law (Schwartzman
1992: 208). In these PAEs, the land is state
owned and local communities or associations are
granted usufruct. The sale or transfer of rights is
prohibited. This type of tenure arrangement is
viewed as attractive because it appears ‘to
represent a socially just form of land-use that
can reconcile economic development and
environmental conservation’ (Anderson 1992:
213). As Lescure et al. (1994: 1) observe, the
extractive reserve debate ‘brings to the fore the
forest beans in Cameroon
central question of land tenure in Brazilian Washing
(Photo: Timothy Boyle)
society’. The basic appeal for forest conservation
is that areas are reserved for the sustained extraction of renewable commercial
forest products by traditional resident populations (Browder 1992a: 174).
The extractive reserves in Brazilian Amazonia exist due to an organised
social movement that devised them as a strategy to deal with immediate pressing
social problems (Schwartzman 1992). The movement began among rubbertappers in Acré in the mid-1970s as a spontaneous resistance to growing
deforestation and concentration of land holdings in fewer hands. By 1987, the
first legal form of extractive reserve, the PAE, was established. The creation of
reserves was made possible by a combination of legal mechanisms devised by
the National Rubber-tappers’ Council, the Institute for Amazon Studies and
their supporters within government agencies (Schwartzman 1992). It was a
model based on the experience of independent rubber-tappers who had escaped
the condition of debt peonage typical of Amazonia. As Fearnside (1989) stresses,
the fact that the extractive reserve idea emerged from a grassroots movement
makes it almost unique among Amazon development projects. By the early
1990s, three million hectares of extractive reserves had been created in the
Brazilian Amazon.

Research into and Analysis of Extractive Reserves
Following the implementation of extractive reserves in Amazonia in the late
1980s, there have been a number of efforts to analyse the socio-economic and
conservation implications of this tenure arrangement. Some of these studies
are based on empirical research while others are reviews and critiques. Browder
(1992a) found that published research findings indicated that the usefulness
of extractive reserves for socio-economic improvement and forest conservation
was limited. This conclusion is based partly on the findings of three ethnographic
case studies of Amazonian rubber-tappers that emphasise four common themes:
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l

rubber-tapping populations are heterogeneous in their social relations
of production, economic activities and degree of organisation;

l

the vast majority of rubber-tappers are financially indebted to
landowners, bosses and patrons, and are among the poorest of the
Amazon’s non-indigenous rural population;

l

the majority of rubber-tapper households are residentially unstable; and

l

natural resource degradation occurs and may be accelerating.

A review of extractivism by Lescure et al. (1994) confirms many of these
observations.
In Seringal Porongaba, part of the Chico Mendes Extractive Reserve, Nepstad
et al. (1992) compared the biotic impoverishment associated with non-timber
forest product extraction with that of ranching and logging in northeastern Pará.
The results show that Brazil nut is the only tree species that may be undergoing
population decline through extractor activities. Exactly why is not clear but it
may be due to overharvesting, reduced populations of dispersal agents (agoutis)
through hunting, low germination rates, seed vulnerability to fungus, seedling
dependence on large openings and/or burning beneath adult trees. Nevertheless,
a much larger percentage of the forest (90%) remains intact during NTFP
extraction than is the case through logging (50%) or ranching (50%). Forest
conversion to pasture, practised by both ranchers and to a lesser extent NTFP
extractors, clearly provokes the greatest biotic impoverishment compared to other
activities. When provided with clear usufruct rights to an area of land, NTFP
extractors will have an incentive to maintain resources, if continued access is
dependent on the maintenance of an intact forest. However, in the Seringal
Porongaba study, NTFP extractors were found to be expanding pasture at the
expense of standing forests. The authors concluded ‘that biotic impoverishment
can continue within extractive reserves as long as cattle are viewed as the most
logical investment of surplus income’ (Nepstad et al. 1992: 10).
Other researchers have critiqued the extractive reserve model with respect
to economic viability, environmental conservation and social equity. Extractive
economies are notoriously unstable, and therefore cannot guarantee that
residents will not destroy the forest to meet short-term needs (Anderson 1992).
This type of tenure arrangement requires that a great deal of land be allocated
to individual households, far more than for other development projects, and
therefore raises questions as to which populations will benefit. Browder (1992b)
shares this concern and argues that social complexities work against an extraction
model based on the tenurial rights of the ‘extractor household,’ which defies
definition. He also questions the ecological sustainability of extractive reserves,
noting that as many as two-thirds of the rural inhabitants of Amazonia who
extract NTFPs do not have a relationship to the natural environment similar
to that of ‘reservist’ movements, such as the autonomous rubber-tappers.
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Despite these criticisms, there is evidence that the granting of secure
usufruct rights to extractive reserves can move exploitative social relations
towards greater equity. In his analysis of the Upper Juruá extractive reserve,
Schwartzman (1992) noted that the reserve had its origins in a rent strike.
Rubber baron patrons claimed land ownership and charged rent to tappers.
The power of the patrons was broken by creating an extractive reserve,
combined with a new presidential decree. ‘Once the extractive reserve was
declared, those claiming property rights within it were obliged to present
legal documentation of valid title to the Federal Prosecutor’s Office’ (p. 209).
This reversed the burden of proof of legal occupation of land, where the
presumption had been on the side of the titleholders. In this case, the creation
of an extractive reserve and the accompanying shift in tenure relations
translated into greater social justice for a traditionally exploited group.
Much of the extractive reserve literature views security of tenure as a
necessary prerequisite to ‘successful’ NTFP commercialisation. Gray (1992)
argues that security of tenure must come before any efforts to market NTFPs.
Otherwise, the situation will be unstable and indigenous people, in particular,
will lose control over decision-making, leading to highly exploitative
relationships. He points to the 1894-1914 rubber boom in the Upper Amazon
when indigenous peoples were brought into slavery and debt bondage. Although
security of tenure may be crucial, May (1991) points out that rubber-tapper
leaders in the Amazon soon realised that land rights, while an essential first
step towards local development, are not enough. In order to improve their
living conditions, forest dwellers need to ease the difficulties of getting their
goods to market and to receive fair prices for their products. An important
lesson from Brazilian extractive reserves is that security of tenure is important,
but not always enough to ensure improved forest conservation and local
economic development.

The Effects of Commercialisation on Tenure
While the extractive reserve literature stresses the effects of tenure on successful
commercialisation, we are also concerned with how commercialisation affects
existing tenure arrangements. It is very difficult to separate the direct effects of
NTFP commercialisation from larger social, political and economic forces
influencing the transformation of tropical forests and societies. Population
migrations, the activities of multinational corporations, military conflict and
conservation policies, for example, can radically alter ownership claims and
the regulation of forest access. Thus it is important that we consider the results
of particular studies as highly contextual and geographically and historically
specific. It is safe to say that rural communities’ customary claims of forest
ownership and access have generally been under attack from outside interests
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everywhere in the tropics for at least a century and commercialisation can
either exacerbate this trend or aid in the defence of local tenure.
McElwee (1994) is one of the few studies reviewed that explicitly attempts
to draw conclusions about the effects of commercialisation on tenure.
Specifically, the thesis looks at a series of published cases to determine the
effect of the process on community property regimes (CPRs).
Commercialisation may benefit CPRs because it provides an incentive for
organising and strengthening communal action, as there is much to lose or
gain. However, disadvantages are many and commercialisation may lead to
increased disputes, privatisation, encroachment by outsiders, dependence on
outside institutions, state interference, the usurpation of women’s marketing
and money control roles by men, and overharvesting. McElwee concludes that
factors which appear to help CPRs endure include an absence of colonial
interference in the past, a history of commercial production, strong group
cohesion, a small homogeneous population of users and well-defined
distribution of benefits.
In two cases from the South Pacific, most of the above conditions are in
place, yet increased market integration appears to be leading to the collapse of
CPRs and a corresponding increase in private ownership. In Western Samoa,
Arvidsson (1996) noted that local communal tenure systems have been eroding,
particularly on land managed for agricultural production. The general trend is
towards individual private property rights. He speculates that increased
commercialisation of NTFPs would similarly weaken customary tenure and
increase private property. Olsson’s (1991) discussion of NTFP development in
Vanuatu also indicates a shift away from customary land tenure. The
Constitution of Vanuatu states that all land not acquired by the government
belongs to the indigenous customary owners and their descendants. In reality,
disputes over control of customary land are increasing as cash crop production
and logging expands integration into larger markets. Interestingly, Olsson found
that greater market orientation in agriculture, combined with tenure disputes,
has diminished the rate of extraction of NTFPs that, at this point, do not have
important market values.
Jodha’s (1986, n.d.) long-term study in 82 Indian villages found that land
reform begun in 1950-52 had reduced the area of CPRs by between 30% and
50%. During the same period, population increased threefold in most villages.
The decline in the area under CPR was the direct result of a programme of
land privatisation that did little to help the economic status of the rural poor.
Consequently, there was greater demand for reducing CPRs, leading to
overexploitation and subsequent declines in the quality and diversity of NTFPs
available. Jodha’s research shows that the privatisation of CPRs had a negative
effect on both the rural poor and the quality and quantity of collected NTFPs.
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In Latin America, the issue of whether common property institutions can
stand up to increasing economic, commercial and demographic pressures
remains an open question. The evidence shows that there have been both positive
and negative experiences (Richards 1997). On one hand, market integration
(and other factors) has eroded informal indigenous institutions. On the other
hand, communities in lowland Amazonia have organised to create new CPR
institutions that have been successful. Recently established arrangements include
those developed by frontier colonists (this is rare), extractive reserves,
community-based natural forest management models, and evolving cooperation
in open access forests among NTFP harvesters. CPR systems are clearly
vulnerable to economic or commercial pressures, and state or market-oriented
donor intervention may hasten their decline. One analysis of market-oriented
forest management projects among Amerindian groups (Richards 1997) shows
that not one of these projects has proved sustainable, due mainly to the
incompatibility and confusion of incentives between market and traditional
institutions. Market forces have also brought greater risks and, in the case of
many NTFPs, led communities into a ‘boom-bust’ downward cycle. In another
study in Amazonia, the same author found that the movement of tenure from
various forms of usufruct towards privatisation meant that peasant harvesters
of babáçu lost access to a valuable NTFP (Richards 1993a). In general, the
evidence indicates that market-oriented approaches to conservation and
management as a general strategy must be seriously questioned.
A final example from Latin America on chicle latex extraction in Petén,
Guatemala, reveals how commercialisation can result in new forms of tenure
that may go legally unrecognised. Dugelby (1998) demonstrates that extraction
in Petén operates in a situation of overlapping property rights, including state,
open access and common property regimes. In this case, the state claims
ownership, and no private individuals are granted holdings or legal concessions.
Technically, chicle is extracted on state-owned land under open access
conditions. Contractors, however, have partitioned the forest among themselves,
resulting in a ‘common-property-like’ arrangement (p. 164).
In Southern Africa the interactions between NTFP commercialisation and
tenure systems can vary greatly within even very small geographical areas. A
study of the economics of basket production from palm leaves in two sites in
Ngamiland, Botswana, reveals a complex interaction of tenure, management,
the health of the resource and socio-cultural variation (Bishop and Scoones
1994). Women are the main participants in the basketry economy and their
harvesting techniques differ between villages. In one study site (Ogxe), women
enforce a ban on hoe/axe cutting because it is too destructive of the palms. At
a second village (Wabe), women prefer hoes and axes for cutting and,
consequently, the palms are short and stunted. Management strategies differ

24

SOCIO-POLITICAL ASPECTS OF NTFP COMMERCIALISATION

in the two villages with Ogxe employing a selective harvesting regime, while
the women of Wabe are non-selective. The differences are attributed to a strong
system of access control in Ogxe compared to an open access situation in Wabe.
In addition, the women of Ogxe make better quality baskets and are therefore
more concerned with maintaining a source of high-quality palm leaves. In this
case, cause and effect is not clear, but a complex interrelationship between
tenure, management and ecology is evident.
In a second study, twenty-seven
workshop participants were involved
in a 14-day research project in the
Hot Springs area of Zimbabwe (Hot
Springs Working Group 1995).
Researchers studied two villages,
Jinga and Matendeudze. Resource
maps drawn by villagers were used
to identify major resource units (e.g.
fields or forested hills) in each village.
These village resource maps became
the basis for developing a tenure map
showing the range of resource NTFP medicines in the market in Harare, Zimbabwe
controls that apply to the various (Photo: Manuel Ruiz Pérez)
resource units in and around the
villages. Both communities identified sacred sites where access and resource
use were greatly restricted in the past. The types of controls on resource use are
similar in both villages, although lineage leaders in Jinga appear to have greater
authority to control resource use. In Matendeudze, enforcement appears to
have largely weakened. The researchers speculate that this may account for a
variation between the two villages in quality and availability of standing
woodland, with Jinga having a clear advantage over Matendeudze. The rules of
access and use in Matendeudze have broken down, moving the tenure system
in the direction of open access.
Four studies from Indonesia further illustrate the politico-economic
complexities that influence the interactions between NTFP commercialisation
and tenure systems. The first two indicate how commercialisation, for very
different reasons, can work to strengthen customary land claims against those
of outsiders. Dove (1995) describes how tribesmen of Kalimantan sometimes
planted Pará rubber as a way of strengthening claims to the land on which it
was planted. In other words, Pará was planted primarily for tenurial benefits.
In contrast, wild trees, while recognised as the property of the first user, did
not provide any such support for claims on the land. The fact that rubber does
not occur naturally in Southeast Asia is one of the reasons for patterns of rubber
exploitation being different to that occurring in South America. It is planted
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crops, not wild trees, that are symbols of possession in both regions. Maryani
(1995) relates how commercialisation is helping to secure access rights in a
forest development project on state-owned forest in West Kalimantan. State
forestry law and policy have often restricted local forest access. Even though
customary land rights are officially recognised by Indonesian law they are often
superseded by forestry law to provide forest production and protection in the
national interest. In this project, to be partly funded by NTFP marketing, the
Indonesian Ministry of Forestry will grant long-term usufruct rights (70 years)
to a newly formed participatory forest management bodies.
The importance of larger-scale politico-economic forces is well-illustrated
in the study by Peluso (1992b) of the potential for creating extractive reserves
for NTFPs (especially rattan) in East Kalimantan, Indonesia, where forests are
being rapidly destroyed. She uncovered a number of constraints including the
difficulties of defining access rights, the political climate in Indonesia and the
realities of trying to enforce exclusion. First, newcomers and migrants from
other parts of Indonesia are changing the nature of NTFP management from
a common property arrangement with rules of access and sanctions for
transgressors to an open access situation beyond effective control. Second,
relationships between collectors and traders, and among traders themselves,
are highly complex, involving various elements of collusion and resistance.
Finally, a number of factors have made the collection of and trade in rattan
more lucrative since the 1970s, bringing increasing government intervention
in the trade. In this case, it appears that increased marketing of rattan has
taken place at the expense of both the rights of customary forest communities
and the forest itself, which suffers from overexploitation as a result of its
conversion to an open access system.
In West Kalimantan, Peluso and Padoch (1996) examined the regulation
of access rights in various types of managed forests and the effects of
commercialisation on those rights. They compared two Dayak villages where
resources are managed by a range of access institutions under various forms of
common and private property which change among land uses and through
time. Individuals or households hold private rights to specific resources, and
these can be rotated among individuals, such as siblings, for agreed periods.
Common property rights are held collectively by villages or descent groups.
Many resources on community forest lands are common property, while planted
or protected species in the community forests may be private property. In both
villages, durian fruit (Durio zibethinus) has important cultural and economic
values. Recent developments, such as road building, have increased the
commercial importance of durian. The effects of commercialisation in the two
villages are neither parallel nor predictable. In one village, there appears to be
a general move toward increasing privatisation of resources, while in the other
village there appears to be a conscious decision not to privatise. The effects of
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commercialisation were found to differ from village to village and even from
household to household within the same village.
We close this discussion of tenure with a brief examination of some of the
tenure peculiarities of NTFP extraction from state-owned forests. Studies from
virtually every region of the tropics indicate two common phenomena, often
closely related, in state-owned forests: 1) that a significant though unquantified
amount of NTFP extraction, including commercial extraction, is done illegally
in state-owned forests; and 2) that the state in many cases does not have the
institutional capacity to enforce its claims of ownership. The former is often
true in the case of national parks and other strict reserves, where all or most
extractive uses are outlawed. Though NTFP extraction may be illegal in these
cases, it is often extremely important to local economies. The sale of bushmeat
illegally obtained from Korup National Park in Cameroon is estimated to
account for almost half of household incomes locally (Amadi 1993). Likewise,
at the Sinharaja Man and the Biosphere Reserve, Sri Lanka, nearby residents
have had to adapt to the rules governing the protected area (Caron 1995).
Data collected through participant observation and interviews indicated that
men and children illegally gather many edible NTFPs. The only NTFP activity
legally allowed in Sinharaja is the tapping of kitul palm trees, but even these
are illegally tapped (i.e. without permits), as locals claim that forest officers are
rarely encountered to check for valid permits. A final example comes from a
study in the Philippines that explored the utilisation and economic importance
of commercial NTFPs in one lowland village adjacent to state-owned forests
on Leyte Island (Siebert and Belsky 1985). The researchers’ fieldwork revealed
that villagers gather eight species of rattan for a vigorous, though illegal, trade.
All of the rattan marketed in the regional market town is gathered illegally
from public forest lands.
Illegal NTFP extraction often
coincides with a breakdown in
control of forest access by either
customary or state authorities. State
legislation or policy that outlaws
NTFP extraction in protected areas
can often usurp local customary
controls over resource use without
replacing them with effective
institutions (Peluso 1992a;
Neumann 1998). The result is a
Rattan harvesting, East Kalimantan, Indonesia
situation of open access. Siebert
(Photo: Brian Belcher)
(1995) reports that in two national
parks in Sulawesi, Indonesia, wild rattan harvesting is an important activity
in the local economies, although illegal. ‘Villagers interviewed in and around
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both parks reported that no recognized or traditional tenure rights exist to
individual rattan plants or to rattan-producing areas’ (p. 214). They say that
customary law does not specify extraction rates for rattan, nor does it recognise
areas of exclusive harvesting rights to villages. The state, though claiming
ownership, has not stepped in with workable rules of access and use rights.
Thus, the Siebert assert, ill-defined resource access and tenure arrangements
are major constraints on sound local management.
A similar illustration is provided by Pachauri (1990), who points out that
as a result of the state claiming ownership over the forests of West Bengal,
India, well-to-do outsiders gained access to resources at the expense of the
local forest communities. Under state ownership, the condition of the forests
deteriorated and tribal communities and other forest dwellers had no interest
in conservation without management rights or ownership. Finally, Richards
(1997) notes that the state in several South American countries has made
extensive claims of territorial ownership (some 80% of the forests in Bolivia,
Brazil, Venezuela and Peru are state owned). These claims essentially supplant
existing tenure systems and outlaw customary rights, yet management by the
state is frequently non-existent.
In the above cases, lack of clearly defined access rights and institutional
control under state ownership leads to a de facto open access situation. In the
state-owned forests and reserves, NTFP extraction activities are also punishable
offences. These two linked situations raise some challenging questions of social
justice, social equity and benefit distribution in commercial NTFP extraction.
For instance, growing market demand for an NTFP can lead to an increase in
natural resource crime (as defined by the state) in state-owned forests and
associated phenomena of violence and corruption. The ecological sustainability
of state ownership in the absence of management capability is also questioned.
Several of the studies document deteriorating ecological conditions in stateowned forests. Finally, the issue is raised about what types of tenure systems,
institutional arrangements and legal mechanisms exist or need to be developed
in order to effectively manage state-owned forests under open access conditions.
These are concerns that need to be addressed in future research (discussed
further in Chapter Six).
The review of literature on land and resource tenure in several regions of
the world has highlighted a number of key points:
l

Amazonian-style extractive reserves have limited applicability as
generalisable tenure models because of the specificity of the historical,
social and economic contexts in which they were established.

l

The effects of NTFP commercialisation on existing customary tenure
systems vary greatly depending on such cultural and historical factors
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as internal group cohesion, intra-community distributive mechanisms
and the role of the state.
l

State-owned forests in the tropics often have inadequate management
and institutional control with regard to NTFPs, resulting in an openaccess situation with negative ecological and economic outcomes.

Gender and NTFP Commercialisation
Studies from virtually every region of the tropics confirm that both men and
women are involved in commercial NTFP activities. In some cases women are
the primary harvesters, processors and marketers of NTFPs (e.g. Hecht et al.
1988; Falconer 1990; Malhotra et al. 1993; Terry and Cunningham 1993;
Bishop and Scoones 1994; Ghatak 1995; Boffa et al. n.d.; Masters and Puga
n.d.). An examination of gender differences is thus critical for a complete
understanding of the effects of NTFP
commercialisation on social justice, equity
and welfare. A focus on gender as a social
category reveals significant and complex
differences, inequalities and divisions in the
interactions
between
NTFP
commercialisation and society. Some
projects have focused specifically on
women as a way of improving their political
and economic power vis-à-vis men. In
other cases, commercialisation has had the
effect of shunting women out of traditional
sources of income, thereby reducing their
bamboo paper mill, Sichuan,
economic status. A number of complexly Traditional
China (Photo: Manuel Ruiz Pérez)
interrelated factors influence whether
commercialisation will benefit or harm women’s socio-economic status.
Specifically, study findings indicate that the gender division of labour and the
gender control of income can vary spatially, by species, by level of technology,
and by the type of task in the chain of activities from harvesting to marketing.
Within this variety and complexity, there are some general patterns in the
literature ranging across cases from diverse geographic locations.
The first common feature is that where women are the main NTFP
processors, the processing technology is rudimentary, returns on labour are
relatively low, and the work is often conducted in or near the family residence.
In Maranhão State, Brazil, the babaçu palm is an important forest resource for
over 300,000 families. Pinheiro and Frazao (1995) report that the extraction
of kernels for processing is slow, labour-intensive, and conducted by women.
‘Kernel extraction has traditionally been carried out by women and children
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who take a whole fruit and split it lengthways by pounding it with a mallet
against an upturned blade’ (p. 32). As Hecht et al. (1988) explain, women can
process kernels at home, thereby avoiding conflict with other domestic activities.
Thus for poor women in Maranhão, it is the single most important source of
income. Another Brazilian NTFP, palm heart, is commercially harvested
exclusively by men, but women make up most of the work force in the processing
factories located near their residences (Clay 1997b). Though these factories
are legally obligated to pay women the minimum wage, they rarely do so.
In Sarawak, East Malaysia, the Penan have become known for producing
fine woven rattan mats and baskets. Women are the exclusive processors and
weavers of these products in a labour-intensive production process. Based on
the amount of labour time required, returns are extremely low (Brosius 1995).
Similarly, a study from Botswana reveals that women are the primary source of
labour in an expanding hand-woven basket industry (Bishop and Scoones 1994).
Again, the return on labour is low compared to other activities. The latter
study indicates, however, that basket-weaving is advantageous for women
because it can be conducted at home and simultaneously with other economic
activities. In parts of India (e.g. southwest Bengal) making plates from sal is
one of the most important income-generating activities for women (Ghatak
1995). Sal leaves are stitched together by hand, again generally in the home, to
produce plates for sale. Most work in the biri-processing industry of the
Ibrahimpur region in India is contracted out to home piece-workers, usually
women and children (Agarwal and Amroha 1995).
The predominance of women’s labour in small-scale, low-technology NTFP
processing has important implications for commercialisation. This is because
one feature common to many NTFP commercialisation programmes is an
effort to improve processing technologies for a variety of reasons: to improve
quality, to increase locally added value, or to increase or accelerate product
supply (e.g. Pinheiro and Frazao 1995; Masters and Puga n.d.). Some studies
of new technology introductions reveal a pattern whereby men displace women
from NTFP processing. Campbell (1991 cited by Tewari 1994) found in
Kamataka, India, that with increased NTFP commercialisation aided by new
mechanised technologies, men took over the processing as well as the income
previously accruing to women. In the case of sal plates in India, the introduction
of machines for stitching attracted men to the process (Ghatak 1995). Machinestitched plates command prices ten times that for the hand-stitched product.
The number of men involved in machine stitching is increasing while women
are consequently losing out on income. The author speculates that women
may be excluded from the new value-addition techniques because they do not
have the technical know-how or access to the machines for stitching sal plates.
In another case from India, the introduction of a new forest management plan
to promote NTFP extraction led to men taking over what had been primarily
an activity of women (Tewari and Campbell 1996). In a galip nut
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commercialisation project in Papua New Guinea, women have not been able
to participate in new wage employment opportunities because the project
centralised the processing in a town distant from women’s households (Wissink
1996). Various economic and cultural constraints prevent women from
travelling to the town and taking employment in the processing plant.
None of the studies reviewed provided evidence of the opposite outcome
of women retaining or gaining income with the introduction of new NTFP
processing technologies. In the case of babaçu palm processing, however,
Pinheiro and Frazao (1995) suggest that the gradual replacement of the
traditional system of manual breaking by mechanised integral processing at
the local level will reduce burden of women’s labour. Nonetheless, they reported
great anxiety in the communities that mechanisation would cost women in
terms of employment opportunities. The authors argue that this will not be a
problem, but no empirical evidence based on a study of the effects was given in
support. In fact May (1990 cited by Richards 1993b) relates a case where a
shift in babaçu-processing technology eliminated women’s involvement. In that
study, whole fruits were gathered and processed at a central processing unit
that employed exclusively men.
A second common pattern is the differences in harvesting and collecting
practices between men and women. In general, studies indicate a distinct spatial
division of labour, whereby men harvest from distant forest areas and women
harvest from fallows, gardens and forest margins near residences. In Uganda
both men and women collect shea nuts, but men gather further afield in ‘bush’
areas, while women gather from gardens and cultivation plots (Masters and
Puga n.d.). Men and women hold usufruct rights to their respective areas and
these are clearly defined and uncontested. Similarly, in dissertation research
investigating the use of indigenous tree products in the savanna region of Benin,
Schreckenberg (1996) found that both men and women collect NTFPs,
although men undertake special long-distance ‘collecting trips’ while women
collect opportunistically. In six villages near a national forest reserve of rural
Mali important differences exist in the way men and women use the forest as a
source of NTFPs (Gakou et al. 1994). Interviews with 92 household members
revealed that women collect firewood, leaves for sauces, shea nuts and seeds,
while men collected house and construction materials and animal feed.
Perceptions of forest use are also highly gender-based. Men who were interviewed
usually identified almost the entire range of products collected by women, but
did not know the actual frequency, as reported by the women. Women did not
talk about all the products collected by men.
Over a period of two years, Edwards (1996a) identified two groups of
collectors involved in the NTFP trade in Nepal, specialists and generalists.
Specialists, mostly men, work in groups and go on high-altitude collecting trips
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of several days duration. Generalists, including women, tend to collect near
villages, often in conjunction with other activities. Research targeting extractive
activities by women in the forest communities in the newly formed extractive
reserves in Acré, Brazil, identified the most common species used by women,
and documented specific information on the management, collection and
processing of these plants (Kainer and Duryea 1992). The women demonstrated
refined botanical knowledge and plant management skills, exploiting over 150
wild and domesticated species in their communities. Despite this, in terms of
collection activities, the forests tended to be the men’s domain and women rarely
ventured there alone. The Penan make mats and baskets from the best qualities
of rattan, which are located deep in the primary forests and are harvested exclusively
by men (Brosius 1995). Although this spatial division is common worldwide, it
is not universal. In southwest Bengal Ghatak (1995) found that NTFPs are
gathered by three times more females than males. Women in this study spent
much more time in the forest than men and 71 species are collected exclusively
by females, as compared to 23 by males and 10 by both.
Another common trend is that women often do not have control over the
income generated, even though they may be primarily involved in harvesting,
processing and marketing. This may vary by species. In a brief overview of
general facts concerning the use and occurrence of wild fruits in south-central
Africa, Packham (1993) observed that while women market both exotic and
wild fruits, they control only the income from the latter. It can also vary
depending on who is the collector. Ugandan women do most of the processing
and marketing of shea butter (Masters and Puga n.d.). However, men have full
control over the proceeds from nuts they have collected after they have been
processed and sold by the women of the household. In southwest Bengal, despite
women’s role in NTFP collecting and harvesting, men do the marketing almost
exclusively and they control the income earned (Ghatak 1995).
Finally, despite the mixed findings, there appears to be a general interest
among women in a variety of settings to become more involved in commercial
NTFP production and marketing. Brosius (1995) identifies a trend among the
Penan away from extraction alone and towards more manufacture, and a greater
involvement of Penan women in the trade of NTFP-based products. In an
extractive reserve in Acré, Brazil, women displayed a great desire to enter the
market economy, and had begun to test potential market products on a small
scale (Kainer and Duryea 1992). Hence, researchers speculate, women can
play a key role in production, diversification and development of economically
valuable plant products, and ultimately in the success of extractive reserves. A
new Botswanan basket industry, that had its roots in an effort to find income
for a refugee group from Angola, has become extremely popular among women
from other populations (Terry 1984; Terry and Cunningham 1993; Bishop
and Scoones 1994). Markets have expanded, designs have been developed and
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quality improved such that the industry is now a significant exporter raising
large revenues. Basket weaving has thus become a very important source of
income to rural women, despite the low returns on labour. The primary partners
in the Ugandan shea butter project are over 1300 women farmers. They are
members of more than 40 women’s groups throughout the country that have
been identified as the most dynamic agents of organised local development
(Masters and Puga n.d.). In Ghana, an experimental effort to promote
community-based forest management received an enthusiastic response from
women leaf gatherers (Agyemang 1994). The new leaf gatherers’ association,
established as part of the experiment, appears to have strengthened women’s
positions vis-à-vis the forest department as well as increased their political
influence within the village.
The research literature
indicates that women’s social,
political and economic status can
be helped or harmed through
NTFP commercialisation efforts.
The most negative impacts appear
to occur under two conditions.
First, when men have control over
the income derived from NTFP
collection and sale, women are not
likely to directly benefit from
traders in the humid forest zone of Cameroon
commercialisation. Second, when NTFP
(Photo: Manuel Ruiz Pérez)
mechanisation and centralisation
of processing is part of the commercialisation process, women processors tend
to be displaced. The most positive situations for women are those that include
an institutional or organisational component specifically designed to increase
women’s political power. Among other outcomes, political empowerment
provides women with tools to defend their economic interests in NTFPs. In
the absence of specific mechanisms to redress existing gender inequities, NTFP
commercialisation efforts can and do result in negative economic and social
consequences for women.
Thus, important issues and concerns relating to gender that need to be
addressed whenever planning and implementing projects for the
commercialisation of NTFPs include:
l

Women are often the primary harvesters, processors and marketers
of NTFPs from tropical forests.

l

The labour for various activities involved in getting NTFPs from the
forest to the market is commonly divided between genders, though
not in an easily generalisable pattern.

SOCIO-POLITICAL ASPECTS OF NTFP COMMERCIALISATION

33

l

Despite women’s active roles in harvesting and use, they often do not
have direct control of the income derived from commercial NTFPs
and therefore may not directly benefit from increased
commercialisation.

l

There is a general pattern of women being displaced by men when
new labour-saving technologies for NTFP processing are introduced.

l

NTFP commercialisation projects that explicitly focus on women’s
participation can have the effect of increasing women’s political and
economic power vis-à-vis men.

Poverty, Wealth Distribution and NTFP
Commercialisation
There is no doubt that NTFPs play a significant and often critical role in
providing subsistence and cash income to a large part of the world’s population
(Pimentel et al. 1997). Studies from all tropical regions indicate that it is often
the poorest households in rural communities that are most directly dependent
on NTFPs (e.g. Jodha 1986; Hecht et al. 1988; Falconer 1992). In this section
we examine the nature of the connection between poverty and NTFP
commercialisation. We focus particularly on explaining the dependence of the
poor on NTFPs and searching for insights into the effects of NTFP
commercialisation on poverty in forest communities.

NTFP Extractors are Poor
The people involved in NTFP extraction and processing are more often than
not among the poorest in the tropical regions and, hence, in the world. Browder
(1992a) noted that extractor households are the poorest non-Amerindian group
in the Amazon region. In Maranhão, Brazil, Hecht et al. (1988) found that
86.4% of the babaçu collectors and processors were women, 93.2% of whom
were landless. Romanoff (1992) investigated rubber-tappers on estates in the
Bolivian Amazon and revealed that this group faces relatively more frequent
food shortages than other populations, with 22% of the children in the study
found to be malnourished. Margoluis (1994) discovered interesting links
between poverty, commercial NTFP use and peasant household economics in
Central America. The study was designed to investigate the association between
natural resource use and human health in the Sierra de las Minas Biosphere
Reserve of Guatemala. The primary hypothesis was that the small-scale
utilisation of non-timber forest resources (mainly materials for making baskets)
by rural families has a positive impact on their quality of life, as defined by
indicators of health. No statistically significant differences were shown between
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NTFP user and non-user groups for health indicators such as children’s weightfor-height, weight-for-age, height-for-age, mid upper-arm circumference,
diarrhoea, fever, or acute respiratory infection. Margoluis reasons that this can
be explained by the fact that commercial NTFP use is driven by demand from
cash-poor households. Per capita incomes of NTFP user and non-user groups
are nearly the same. Thus, income generated from NTFPs is used to fill a cash
shortfall, not to make improvements in family health and nutrition.
Shifting to South Asia, Thomas (1996) notes that tribes (Girijans) are
considered to be the most economically impoverished community of India.
Girijan NTFP collectors in Kerala display a heavy dependence on the forest –
the average contribution of NTFPs to total tribal income was 58%. In
impoverished tribal areas of India, households often live only on edible products
collected from the forest during drought and adverse conditions (Burman 1992).
A study of the economics of NTFP extraction in three districts of Nepal found
that the poorer households and those living nearer the forests were relatively
more dependent on economic support from NTFP collection (Karki 1995).
Some of the clearest evidence for the relative dependence of the poor on NTFPs
comes from work that estimated the composition of income in communities
peripheral to the newly created Knuckles National Wilderness Area of Sri Lanka
(Gunatilake et al. 1993). Data were collected using structured questionnaires
from 60 households in three villages in the vicinity of the forest. The net income
contributed by each activity was estimated using market prices, opportunity
costs and other indicators. The results showed a nearly perfect inverse
relationship between the percentage of income derived from NTFPs and total
household income. As incomes declined there was a steady rise in the reliance
on NTFPs. Once again, NTFP extraction activities seem primarily to make up
shortfalls in income rather than provide a path to socio-economic advancement.
NTFP extraction is often less about ‘poverty alleviation’ (Tewari 1993) than
about basic survival for the rural poor.
In Sub-Saharan Africa, studies from Ghana indicate that it is poor women,
generally the poorest members of rural society, who are the most reliant on
NTFP extraction, sometimes as their only means of livelihood (Falconer 1992;
Agyemang 1994). Veld Products Research (a NGO promoting Botswana’s
natural resources) examined commercialisation of NTFPs in the formal and
informal sectors of that country (Taylor et al. 1996). By and large it is mainly
the poor are involved in the harvesting of NTFPs. A recent dissertation
(Cavendish 1997) based on data collected from 213 Zimbabwean households
addressed the research questions: 1) what is the contribution of environmental
resources to rural household welfare; and 2) what are the economic determinants
of environmental resource use, and thus environmental change? In this study
environmental resources were defined as those that are ‘wild’, that are ‘freely
provided by natural processes’. Again, the results indicate that poorer households
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are more dependent on environmental resources than richer ones. As in
Guatemala (Margoluis 1994), commercial NTFP exploitation fills a significant
income gap for the poor. Cavendish points out that there are dramatic and
significant reductions in measured poverty when environmental income is
included in household accounts. Environmental income is also a strongly and
significantly equalising agent, bringing about roughly a 30% reduction in
measured inequality. However, the causes of rural differentiation remain
unchanged – the structural origins of poverty are not addressed through
commercial NTFP exploitation.
While these studies demonstrate the strong link between poverty and
dependence on NTFP use, other researchers have found different relationships
and factors influencing NTFP use. Godoy et al. (1995) examined the
relationship between income and the use of NTFPs, drawing on worldwide
ethnographic literature and on preliminary results of fieldwork among the Sumu
Indians of Nicaragua. They proposed that as income rises specialisation increases,
the share of household non-foraging income increases, and the value of NTFPs
extracted per hectare may rise or fall. Contrary to expectations, specialisation
in foraging does not increase as income rises. Indeed, in plant foraging, the
variety of wild fruits collected increases with income. While the contribution
of foraging to household income is less among richer households, it appears
highest not among poorest households (who cannot afford guns, dogs, etc.)
but among slightly richer households.
Other factors, like proximity to the resource base and household
demographics, have also been found to influence use. In a study of the relative
importance of NTFPs in providing cash income for 13 villages in the Iquitos
region of the Peruvian Amazon, Padoch (1992a) found considerable variation
in the type of production among and within villages. Chief determinants of
this variation include access to resources and markets, local history of settlement,
and specialisation. Within villages, there are considerable differences among
households, partly determined by demographics. Some heavy NTFPs require
the labour of young men within the household for collection and transport.
However, proximity and access to forest resources and household demographics
are often strongly correlated with poverty, as we will discuss below.
Although it is clear that there is a complexity of factors influencing NTFP
use, there is overwhelming evidence that the poorest segments of societies around
the world are the populations principally engaged in NTFP extraction. Yet if
research results indicate a high correlation between levels of poverty and NTFP
use, the nature of this relationship remains unclear. Do people engage in NTFP
extraction because they are poor or are they poor because they are dependent
upon extraction for their livelihoods? There is evidence to support both
relationships, most strongly the former.
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From the literature, we can identify three basic reasons why poor people
engage in NTFP extraction. First, NTFP extraction generally requires very
little capital investment. As Falconer (1990) observed in Ghana, women have
little or no access to capital and thus rely on NTFPs. Schreckenberg (1996:
228) found in Benin, ‘[f ]or both men and women a major attraction of
NTFP gathering activities is that they require no cash investment’. Anderson’s
(1992) analysis of the economics of rubber tapping points to low capital
requirements as the main advantage of extraction. It should be noted, however,
that some extractive activities require specialised equipment and therefore
access to capital is important. For example, in Bangladesh a boat is required
for one to three-month excursions to collect NTFPs from mangrove forests
Bhuiyan’s (1995). Extractors are therefore forced to secure loans at high
interest to maintain the family and finance the expedition. In this case,
motivations other than low capital requirements are encouraging the
involvement of the poor in NTFP extraction.
A second reason that people engage in NTFP extraction arises because, in
most of the world’s regions, forests are geographically remote from the centres
of economic and political power. The significance of this fact is that geographical
and economic marginalisation are often mutually reinforcing (Blaikie and
Brookfield 1987). In short, tropical forests tend to be occupied or surrounded
by the poorest, most economically marginalised segments of society. A map
produced by the National Geographic Society in 1988 shows a near-exact
correspondence between the main concentrations of Amerindian populations
and the remaining forests of Central America. Throughout the Americas,
indigenous peoples have extensive knowledge of forests and of NTFPs, but
have been politically and economically marginalised for several centuries (Alcorn
1995). Similarly, in South Asia, there is a strong geographic overlap between
extensive areas of forest and concentrations of impoverished tribal people.
Madhya Pradesh accounts for one-fifth of the total forest area in India and
possesses vast species diversity. The largest population of tribal people in India
is also found in the region and their livelihoods are intimately linked to the
forest (Prasad and Bhatnagar 1993).
Finally, the poor engage in NTFP extraction in the absence of alternative
income sources. In Madhya Pradesh, the problem of seasonal unemployment
in rural areas is met by the collection of NTFPs (Prasad and Bhatnagar 1993).
Padoch’s (1992a) findings from the Peruvian Amazon indicate that lack of
access to prime rice cultivation land was one of the factors influencing
dependence on NTFP extraction. To use the terminology of economics, the
opportunity costs of poor households are low. As Jodha (1986: 1173) concluded
from his extensive study of common property resource use in India, ‘poor
households, with surplus labor and low opportunity cost, readily accept the
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low pay-off activities possible through CPRs’. Richer households were less
engaged in the collection of NTFPs at low producer prices because they had
alternative sources of income that were more remunerative.

Does Reliance on Extraction Perpetuate Poverty?
Viewing the relationship in the other direction – that is, that engaging in NTFP
extraction perpetuates poverty – there are two sources of evidence providing
support. First is the fact that returns from NTFP extraction are low relative to
alternative types of land use (e.g. Browder 1992a). Exploring alternative land
uses, Anderson (1992) compared
three cases from Brazil: the
Cachoeira extractive reserve in Acré;
‘extensive’ agroforestry practised by
river dwellers on Combu island near
Belém; and intensive agroforestry
undertaken near the town of TomeAcu. He found that net household
returns per land holding were
roughly 10 times greater for
intensive agroforestry than for
NTFP extraction. On a per hectare
basis, net income from intensive Preparing manioc flour, Acré, Brazil
agroforestry was about 144 times (Photo: Manuel Ruiz Pérez)
greater than NTFP extraction.
Using different methods, Schwartzman and Allegretti (1987) also found colonist
agriculture to be more remunerative than extraction.
In South Asia, Jodha (1986) studied the use of CPRs (including NTFPs)
in 21 districts in seven states in the dry tropical region of India. He surveyed
CPR use for a stratified random sample based on three categories of wealth:
landless labourers and small farmers; larger farmers; and medium farmers.
Dependence on CPRs was indicated by the proportion of the households in
each group making use of CPRs and the average number of CPRs used per
household. From 84% to 100% of the poorest group gathered NTFPs and
other CPRs, compared to only 10% to 28% of the wealthiest group. Jodha
also argues that the poorer households engage because of low opportunity costs.
This situation perpetuates the reliance of the poor on CPRs, not in order to
accumulate, but merely to survive. ‘Thus a self-selection process of CPR users,
governed by low pay off from CPR use and still lower opportunity cost of
labour of the users, initiates and perpetuates the poor’s dependence on these
resources’ (Jodha 1986: 1173).
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Other research shows that, given the opportunity, people involved in NTFP
extraction will indeed opt for alternative income-generating activities. Women
in Benin would prefer to earn their living in activities less physically demanding
than NTFP extraction, even if NTFPs are more readily available (Schreckenberg
1996: 274). O’Donnell Sills (1990 cited by Richards 1993a) observed that
Brazil nut extractors in the Marabá area of Pará, Brazil, were not interested in
setting up communally managed forests. Instead, the local unions were lobbying
for access to cultivatable land. Likewise, in a survey of 51 extractor families
near Rio Jaú, Amazonia, Sizer (1993: 796) found that the ‘overwhelming desire
of most of the people interviewed was to switch to... a more fixed life based on
agriculture’. As already noted, extractors in the Chico Mendes Extractive Reserve
invest their profits in cattle and clearing forest to expand pasture (Nepstad et
al. 1992). May (1990 cited by Richards 1993a) highlighted results that showed
extractivism declines when rainfall allows for increased agricultural activities.
Padoch (1992a) discovered a similar drop-off in extractive activities when
agricultural opportunities become available. Lescure et al. (1994) point out
that in areas of the Amazon where agriculture is developed, farmers only engage
in extractivism in cases of urgent financial necessity. A final example comes
from a detailed analysis of the cash income derived from NTFPs collected by
the Soliga group, an aboriginal tribe of the Biligiri Rangan Hills, Karnataka,
India (Hegde et al. 1996). In this study, a logit model was used to estimate the
probability that a given household would derive at least Rs 2500 from NTFP
collection, given the following independent variables: percentage of educated
adult members in the family, family size, percentage of dependants (very young
or very old) and income from other vocations. The results indicate that NTFP
extraction decreases with the percentage of educated family members and
income from other vocations, and increases with family size. Furthermore, the
analysis highlighted a preference for vocations other than extraction.
A second source of support for the position that reliance on extraction
can perpetuate poverty comes from the documentation of boom periods for
NTFPs. The general observation is that even in a situation of expanding markets
and rising prices, extractors’ economic situations do not change (e.g. Fearnside
1998). May’s (1990 cited by Richards 1993a) study of the babaçu industry in
Maranhão, Brazil, showed that extractors’ real terms of trade fell even as prices
rose. Burman (1990) observed that, while NTFPs have become increasingly
important for the Indian economy, the situation of the tribal peoples who
harvest them has not improved significantly. Alcorn (1995) reasoned that in a
situation of rising commercial values, indigenous peoples can be subject to
exploitation because they often lack secure property rights that allow them to
exclude outsiders.
Using interviews and surveys from Orissa, India, Fernandes et al. (n.d.)
analysed data by class and ethnic groups to provide insights into the relationship
between commercial NTFP extraction and poverty. Categorising forest
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populations into five socio-economic classes, a pattern was found in which the
three lower classes have the greatest dependence on NTFPs for their livelihoods,
with the two upper classes being less dependent but having greater access.
When class membership was cross-tabulated with type of product – fruit, leaf
or seed – other trends emerged. The lower classes had to travel further for
access to fruits, and these fruits were of lower market and nutritional values
than those available to the upper classes. This was partly because the upper
classes either owned land and were able to produce their own fruits or were
able to monopolise control of forest commons for their own use.
Exacerbating the problem of access
is deforestation for commercial timber
that has reduced overall access to
NTFPs. Another pattern develops with
the collection of kendu leaves, which
are supposedly accessible to all. In
reality, poorer individuals harvest leaves
as employees of wealthier individuals
who get full wages from the forest
department but pay their employee
collectors only a fraction. This
arrangement is a result of the fact that
the employers are also the
of bamboo crafts, Manifur, India
moneylenders and poorer people are Headload
(Photo: Brian Belcher)
forced to enter into the relationship to
pay off debt. This has implications for commercialisation, as it appears that
NTFPs formerly consumed by the collectors’ households are instead sold in
order to pay off debts.
Not all studies report findings in agreement with an assessment of relatively
low remuneration from extraction. Olsen (1997) recently researched the trade
in medicinal and aromatic plants (MAPs) from Nepal to India in the Gorkha
District, Nepal. Interviews were conducted with traders, collectors and farmers,
and harvesting was studied through active participation. Olsen found that in
the northern and middle parts of the district, 25% to 100% of households in
a given village participate in the collection and that the average daily income is
competitive with other income-generating activities in the area. Coles-Ritchie
(1996) assessed whether tagua harvesting in Ecuador is an economically rational
activity. Interviews and other data indicate that daily earnings from tagua
approximate the reported off-farm wages. Likewise, in rural Benin, though
NTFP-extraction activities produce low profits, they are in the range of incomes
from other sources (Schreckenberg 1996). The emergence of basket making
for tourist and export markets has meant a significant boost in some rural
women’s incomes in southern Africa, (Terry 1984, Terry and Cunningham
1993). Between 1970 and 1992, income in Ngamiland, Botswana, rose from
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£300 per year earned by a handful of women to £60,000 earned by
approximately 2,000 (Terry and Cunningham 1993).3
Two studies from the Amazon region provide further evidence that
sustained NTFP extraction can be a source of household accumulation. MunizMiret et al. (1996) examined the productivity, costs and revenues associated
with managing açai for fruit and palm heart in secondary forests and home
gardens of the Amazon estuary floodplains. Interviews and field measurements
in three different communities along the estuary and in the city of Belém
provided data on the prices received by producers and costs associated with
producing and marketing açai. The net present value of hypothetical one-hectare
plots of home gardens and managed secondary forests at different distances
from Belém was calculated. The results indicate that the economic value of
açai is quite high, yielding present values for managed secondary forest ranging
from $896 to $1814 at a 30% interest rate. The research also showed that açai
is managed at various levels of intensity, ranging from NTFP collection to
intensive management in home gardens.
Another study in the Amazon estuary by Anderson and Ioris (1992) also
reports high average annual income per household ($4000) derived primarily
from the harvest and sale of NTFPs, especially açai fruit and cacao. The high
economic returns are partly explained by three conditions: 1) poor soils have
contributed to the maintenance of forest cover on the island; 2) forest cover is
characterised by a dominance of economically important species, resulting in
increased concentration of valuable forest resources; and 3) the nearby port
city of Belém is the largest market centre in the Amazon, thus reducing transport
costs. Finally, Godoy and Feaw (1989) reported that smallholders in Central
Kalimantan, Indonesia, preferred NTFP crops (specifically rattan) to other
crops, but this was under cultivation, not extraction.
Most of the analyses of the persistent poverty of extractors stress that the
typical structure of extractive markets tends to keep wages and prices to
producers low, while the relative share of profits increases as the product moves
closer to the consumer. For example, Brazil nut collectors were receiving $0.03
to $0.04 per pound of nuts which were being exported at $1.00 to $1.20 per
3

Research literature on the evolution of the rural non-farm economy (e.g. Haggblade
and Liedholm 1991) indicates that, where population is growing faster than per capita
incomes, lack of alternative sources of income results in a high proportion of those
engaged in processing and trading entering labour-intensive, low-return activities that
can contribute very little to livelihood enhancement. However, where incomes are
rising, more productive and remunerative activities serving growing and diversifying
rural and urban markets can emerge. There are some indications that this may be one
reason explaining differences between stagnant and income-enhancing NTFP activities
(FAO 1987; Arnold et al. 1994).
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pound (Baker 1989). The aviamento system in Brazilian rubber extraction has
become a classic example of labour exploitation in extractive markets. The
system is based on the delivery of consumer goods on credit at inflated prices
to be paid for with extractive products (Lescure et al. 1994). In short, it is a
form of debt peonage. Some analyses have found that the vast majority of
extractors are trapped in a cycle of debt that keeps them impoverished (e.g.
Romanoff 1992). These findings support those who argue that a strategy of
NTFP commercialisation can perpetuate poverty (e.g. Browder 1992a,c). Even
when income from extractivism is comparable to alternative rural income
sources, as in the cases mentioned in the previous section, it does not mean
that poverty is alleviated or even reduced. The alternatives that are being
compared, such as agricultural wage labour, are also poorly remunerated. Thus,
even when NTFP income is relatively high, structural poverty remains.
Other analyses of extractor poverty highlight the role of ‘middlemen’ in
extractive markets (which we will also address in our discussion of state
marketing interventions in Chapter Three). ‘Middleman’ is used in the literature
as a blanket term to refer variously to people involved in the purchase,
wholesaling, transport, processing or export of NTFPs. Particular emphasis is
placed on the unequal distribution of profits that results when NTFP traders
have monopoly control over purchasing and transport (e.g. Baker 1989; Burman
1990; Bhuiyan 1995). In tagua extraction and marketing it is just a small
group of processor-exporters who make ‘supernormal’ profits while income
for collectors is no better than that for unskilled rural labour (Southgate 1998:
51-57). In contrast, Padoch and de Jong (1989) and Padoch (1992a, b) noted
that the profit margins of middlemen can be overemphasised. For intermediate
agents, transportation costs are high and the financial risks in often unpredictable
markets great. Furthermore, NTFP merchants are themselves often in debt to
downstream traders and so indebtedness is passed on (e.g. Peluso 1992b).
These last observations notwithstanding, monopoly control of marketing
leaves producers relatively powerless to capture a greater share of the surplus.
For this reason, recent commercialisation strategies have attempted to intervene
in the market to break the grip of merchants. The most widely cited instances
of such an attempt are interventions into the Brazil nut trade by Cultural Survival
and the Body Shop (see Baker 1989; May 1991; Clay 1992; Richards 1993a).
In these cases, marketing is more direct and a portion of revenue is reinvested
in local processing cooperatives and further product and market research. In
these projects, reducing the role of merchants has increased prices to extractors.
However, in a critique of these attempts, Corry (1993) observed that Brazil
nut prices are unstable and in fact dropped after an initial sharp rise. He suggests
that in taking the place of ‘middlemen’ these companies ‘tie the people into
exactly the same relationship of dependence and patronage’ (p. 6).
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In South Asia, the attempts to reduce the control of middlemen have not
been successful in returning a greater share of profits to NTFP extractors. Efforts
have focused on direct state control over product marketing through various
institutional mechanisms. The Indian government set up the Forest
Development Corporations in 1976 to help tribal NTFP collectors by
eliminating the large profit margins of local entrepreneurs and providing tribals
with better wages (Tewari and Campbell 1996). Cooperatives were also created
as part of this plan, but they have often been detrimental to tribal people who
sometimes receive as little as 10% to 40% of the sale price in the local market.
Some states in India nationalised a number of NTFPs, forcing tribal people to
sell to the Forest Department or their appointed agent contractors. This led to
tensions between community members and the Department, as prices remained
unfavourable (Tewari 1994). In Bangladesh’s mangrove forests, state policy is
meant to protect NTFP collectors’ rights by eliminating monopolistic control
by middlemen, but now illicit payments are demanded by regulatory
bureaucrats. Under these conditions, extractors will remain poor regardless of
NTFP commercial promotion (Bhuiyan 1995).
The relationship between commercialisation of NTFPs and poverty is
complex and linked to many factors. The following important issues can be
identified from the review of literature in this field:
l

In the majority of cases, the populations most engaged in and dependent
upon the harvesting of NTFPs are also among the poorest classes of
their respective societies.

l

Poor households commonly opt out of commercial NTFP harvesting
when given alternative means of livelihood, such as agriculture.

l

The socio-economic status of poor collector households has not been
significantly altered by the exceptional profits generated during historic
boom periods of rapidly rising prices for NTFPs.

l

Profits from NTFP extraction and marketing tend to be unequally
distributed along the chain from forest to market, with the smallest
proportion generally accruing to collectors.

l

Some households do accumulate significant capital from commercial
NTFP extraction, but questions remain whether this represents a process
of class differentiation or a stage in household life cycles.

Summary
The findings on the relationship between tenure and NTFP commercialisation
demonstrate the difficulty of extrapolating or generalising from specific cases.
The case of Brazilian extractive reserves, for example, is an excellent illustration
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of how questions of forest tenure and access rights are tied to political struggles
for economic and social justice. Its usefulness as a model for tropical forest
conservation and development elsewhere is, however, limited. The key tenure
studies that we have cited all point to the complexity of political, economic,
historical and social factors that influence the relationship between
commercialisation and common property systems. Furthermore these factors
can vary greatly from community to community, leading to very different impacts
on customary tenure systems over short distances. This makes it extremely difficult
to predict outcomes or identify general patterns. Virtually all authors agree that
it is important to clarify tenure and property claims prior to commercialisation
efforts. If any further generalisation is possible, it is that the increased
commercialisation of NTFPs is likely to eventually lead to a breakdown of common
property systems and a trend towards individual private property.
Studies of gender questions related to the commercialisation of NTFPs
indicate both negative and positive outcomes for women. The negative outcomes
tend to be associated with two situations. When women are the main processors
of NTFPs and innovations in processing are introduced to increase product
quality and production efficiency, associated centralisation of production often
shuts out women as men replace them as processors. When women are active
in the collection, processing or marketing of NTFPs, but do not directly control
the income derived, men are more likely to benefit from commercialisation.
Positive outcomes for women are most closely associated with situations in
which commercialisation is taking place within a larger social context of growing
political and economic empowerment of women.
Several general patterns emerged from the review of research on the
relationship between poverty and commercial NTFP collection and marketing
indicate, but with important exceptions. First, findings from around the tropics
suggest that the rural poor are dependent on the commercial extraction of
NTFPs for their livelihoods, and at certain times almost completely dependent
on them. One reason that the poor rely so heavily on NTFPs for their livelihoods
is because of the low capital requirements. On the other hand, some studies
identified situations in which only those with sufficient capital, either for
equipment or for labour mobilisation, can reap benefits from commercial
NTFPs. Second, whether or not increased involvement in commercial NTFP
extraction and sales perpetuates poverty or provides the basis for household
accumulation is an open question, but trends are detectable. There is ample
evidence, particularly in situations of chronic debt, that involvement in NTFP
extraction perpetuates rural poverty. It is possible, however, that relatively high
rural incomes can be derived from NTFP extraction and sales, especially in
situations where markets for high-value products are close to the resource base.
Finally, although NTFPs are extremely critical for the rural poor as a livelihood
strategy, and often provide the means to close the income gap with wealthier
classes, they rarely provide the means of socio-economic advancement.

Finishing the irregular patches in rattan webbing, Rengasdengklok, West Java, Indonesia
(Photo: Rita Mustikasari)

Chapter Three

Economic Considerations in
NTFP Extraction and Trade
Enquiries into the commercialisation of NTFP resources touch, not surprisingly,
on many issues of economy including production, trade, consumption,
efficiency and pricing. However, the theory and methodology of economics,
particularly neoclassical economics, are most commonly employed in this
literature to argue three distinct though related points: 1) NTFPs have economic
value; 2) there are predictable paths of price and quantity over time as resources
are depleted; and 3) the benefits of NTFP resource exploitation are distributed,
often inequitably, throughout trade networks. Specifically, the principal
economic questions in this context are: the potential value of NTFP resources;
the actual contribution of NTFP production to national and household
incomes; and the profitability of NTFP enterprises.
The literature does not fall neatly into those research papers that are
concerned with these economic questions and those that are not. Rather,
questions of economy are scattered throughout the literature, sometimes
representing a significant research focus and sometimes appearing as
supplemental or incidental. Approximately 75% of the articles present at least
rudimentary economic arguments or data, about 50% take on some economic
question in a more comprehensive manner, and about 20% percent address
the economic question as a central focus. Often incidental data (e.g. the
demonstration of heavy reliance within a village on NTFP income) may not
be central to the researchers’ thesis but may be used to argue a more general
point when it is combined with similar data from other studies.
These economic research questions are not the exclusive domain of trained
economists. Given the varying importance of the issue throughout the literature,
this is not surprising, especially where economics was only marginally
considered. Of the 50% of articles with substantial economic foci, many were
researched by teams that included biologists and foresters, as well as economists,
agricultural economists and economic development specialists. Overall, research
into the economic significance of NTFPs has not been particularly quantitative,
complete or definitive. Most describe, explicitly or implicitly, a favourable
picture for the marketing of NTFP products.
Researchers employ many methodologies, including qualitative
assessments, estimates based on prices, measures of household and national
45
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income, and cost-benefit analysis. Field studies include market surveys,
interviews and questionnaires. Economic methods are used alongside many
other tools such as footpath surveys, plots, rapid appraisal methods,
ethnobotanical methods and participant observation. Units of analysis likewise
vary enormously and include plots, households, projects and forests. Regional
and resource diversity reflects the variation within the literature as a whole: a
strong economic focus is found in research on Africa, Latin America, South
Asia, East Asia, Southeast Asia and the South Pacific.
In this chapter we review the findings of the NTFP literature on the
potential value of NTFP resources, the contribution of NTFP-related incomes,
and the profitability of NTFP-related enterprises. We begin by examining the
studies that attempt to calculate the potential value of NTFPs from tropical
forests at various scales of analysis. The focus includes both theoretical issues
related to valuation as well as specific study findings. The remaining two
subsections review the findings on costs of and income derived from NTFP
extraction and trade.

Estimates of the Potential Value of NTFP Resources
In NTFP commercialisation research, studies focusing on valuations of standing
forest are important for assessing alternative forest uses and for identifying the
possibilities for conservation and development initiatives based on extraction.
In fact, a fundamental assumption of the conservation rationale for
commercialisation is that the sustainable extraction of NTFPs will produce
more value than will logging. The picture that emerges of ‘potential value’,
however, is somewhat inconsistent and inconclusive, as a lack of extensive data
and theoretically sound methodology renders findings speculative and
idiosyncratic. These data caution us to use care when drawing conclusions
from estimates of potential value. On the other hand, the significance of NTFPrelated income, particularly to rural households, is well demonstrated. At the
same time, there is a great deal of social variation in income distribution –
within regions, villages, households and complex trade networks. While the
data on NTFP enterprise profitability is also rather sketchy, there do appear to
be clear and consistent patterns of enterprise costs. Most of the analysis presented
here is generalised over many studies, the majority of which do not address
economic questions primarily. Where appropriate, studies with a central
economic focus presenting significant findings are described in detail.

Valuation: Theory and Empirical Results
Researchers from many fields and in many contexts have argued for the potential
value of NTFPs, relative to other resources, other forms of labour, the costs of
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production and other forms of production. A consideration of value in NTFP
production is not at all straightforward, however. This is well demonstrated by
Chopra (1993), who identifies two primary issues in his assessment of the
value of the non-timber products of India’s tropical deciduous forests:
1.

To what does value refer? ‘Value’ may account for value in exchange,
value in use, option value (new options for use may emerge in the
future if resources are maintained now), and perhaps existence value
(the ‘deep ecology’ view that the natural habitat and its sustainability
have ‘value’ independent of the human agent). Forests also provide
positive externalities, such as preventing soil erosion and helping
conserve biodiversity. Should these externalities be considered in value
assessment?

2.

How is value to be measured? Market price, the cost of an alternative,
the cost of labour time in collection, and the loss of productivity in
alternative use may all be used to approximate value. The question of
value for NTFPs is particularly complicated because not all non-timber
forest resources that have use potential are actually used, and many
products that are used are not marketed. Therefore the relationship
between value and price is problematic.

Not surprisingly, there is little consistency in the literature as to how value
is understood, evaluated or theorised. Godoy and Lubowski (1992) undertook
a comprehensive review of studies that estimate the economic value of nontimber tropical-forest products and make a number of important observations
that are relevant to this review:
• Chronic problems of incompatibility in design and methods among
studies has resulted in widely varying results, even for research conducted
at the same time and place.
• Efforts to estimate value rarely make a comprehensive assessment of all
NTFP resources, e.g. they found no study that measured the combined
economic value of both plants and animals.
• The degree to which studies are based on representative samples of
ecosystems or human populations is either low or indeterminate. Thus
the ability to generalise from study findings with confidence is limited.
• Assigning prices to NTFPs in the absence of an existing market can be
highly speculative. A commonly used tool, contingent valuation, is of
little use in the nonmonetised economies where many studies take place.
Nothing in our review would contradict Godoy and Lubowski’s
conclusions. Keeping in mind all the complexities of valuing NTFPs implied,
we examine some of the research dealing specifically with commercial NTFPs.
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The most general investigations into the potential value of NTFP resources
are those that broadly calculate ranges of value for entire forest areas. Chopra
(1993) estimated the total present value of non-timber goods and services
available from tropical deciduous forests in India to vary from a minimum of
$219 to a maximum of $357 per hectare annually. Most commonly, however,
researchers begin their inquiry by estimating the value of a much more limited
area, often one or more clearly defined forest plots. The most widely cited
study in this genre is the valuation of a one-hectare plot of rainforest in Peruvian
Amazonia by Peters et al. (1989). They designed the study to inventory the
plant species in the plot, measure NTFP production and determine their current
market value. The annualised net value of NTFPs produced from the onehectare plot, after deducting collection and transportation costs, was estimated
at $422. Given that NTFPs can be harvested every year, the researchers
concluded that the rainforest plot produces a much higher monetary value if
used for NTFP collection rather than timber extraction.
While early plot studies were highly optimistic, more recent work has
highlighted the problems with drawing conclusions from plot studies. LaFrankie
(1994) examines the variability, accessibility and seasonality of forest fruit
production in Madre de Dios, Peru, by monitoring three plots with contrasting
soils. Results indicate three important points. First, productivity varies greatly
from one forest type to another. Second, even in the forest type with highest
productivity (alluvial-soil forest), production values are quite low. Finally, when
figures are adjusted to reflect local people’s preferences and weighted for
accessibility, the percentage of production readily available to human collectors
falls to 13% to 29% of total production. These figures are clearly lower than
earlier studies suggested.
Plot studies often aim only for rough estimates; even so, not enough
attention is paid to the problematic nature of value estimation. Many estimate
potential value through the use of local price information. This approach raises
a number of theoretical and practical issues, as is demonstrated by Fui and
Ismail (1994) in their study of
economic values for NTFPs in the
Pasoh 50-ha permanent research
plot managed by the Forest
Research Institute of Malaysia.
Only trees and rattans were
considered. Roughly 34% of the
tree species identified had nontimber value. The authors identify
many of the issues that make the
assignment of potential value
Old woman cleaning rattan, Pahang, Malaysia
problematic: 1) not all resources
(Photo: Francis Ng)
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in the plot are marketed and so assumptions must be made regarding production
and marketed substitutes; 2) not all resources in the plot with potential uses
are actually used; 3) choices must be made between farm prices and end-product
prices; and 4) prices would certainly fall if all NTFPs were actually marketed.
The use of price information to estimate potential value is less problematic
if the study’s purpose is to make comparisons among several plots of particular
species. Peters (1992) uses this simple approach in order to compare the value
of fruits in oligarchic forest and commercial fruit orchards. Fruits of six species
collected from plots in Peru and Brazil were weighed and local markets were
surveyed to determine average selling prices. In terms of both density and
yield, the study determined that oligarchic forests compare favourably with
commercial fruit orchards in the tropics (see also Prance 1989). Because Peter’s
findings depend on comparison of particular species in separate plots, the
problems with the price data tend to diminish.
Where the production, marketing and use of species is well established,
price information is also more reliable. Siebert (1995) uses market price
information to compare two species of rattan. Demographic characteristics
and the potential for sustained-yield harvesting of wild populations of two
species of rattan (Calamus exilis and Calamus zollingeri) were assessed in two
national parks, in Sulawesi, Indonesia (see Chapter Five for further description).
In one park it was estimated that each hectare contained about 1910 metres of
harvestable C. exilis cane, worth approximately US $15.80. In the other park,
each hectare contained between $200 and $333 worth of unprocessed C.
zollingeri canes. Because the study is limited to a comparison within one genus
with a well-established market, estimates of value are relatively more reliable.
Plot studies are the most common way to estimate potential value, but
few researchers address the more complex theoretical questions concerning the
issue of value.4 Certain environmental goods, for example, are ‘used’ but will
never appear in accounting or markets. Some idiosyncratic and creative
approaches to NTFP value estimation are found in the literature that address
one or more of these issues directly. The Hot Springs Working Group (1995)
project (see Chapter Two) employs value estimation in a non-neoclassical
framework. The study describes a workshop whose aims were to undertake a
resource valuation exercise in the Hot Springs area of Zimbabwe featuring
participatory rural appraisal techniques. Eighty-five maps drawn by villagers

4

The importance of labour as a cost reflects the fact that this can often be the limiting
factor in NTFP production. In these situations analysis of the profitability of NTFPs
to smallholder producers are likely to be better reflected in returns to labour rather
than returns to land (which is what plot studies illuminate).
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were used to identify major resource units (for example, fields or forested hills)
in each village. Villagers then listed the products derived from each unit. Villagers
were also asked to role play various individuals with specific interests in
woodland resources, which allowed for the identification of many aspects of
resource values. These were then ranked and scored by villagers. The
methodology contrasts sharply with neoclassical approaches. Workshop
participants noted that merging the paradigms of neoclassical economics and
participatory rural appraisal presents a number of challenges. Participatory rural
appraisal makes more use of qualitative data, uses other measures of
‘trustworthiness’ than statistical analysis, regards the researcher as part of an
interdisciplinary field-based team which includes villages rather than a distant
analyst, and emphasises empowerment over ‘objective’ research.
As the example of the workshop demonstrates, there is little consistency
of method or purpose in valuation studies. Research projects that assign
economic value to large forest areas or to large numbers of species within a plot
are important when they remind us of the potential wealth of NTFP resources
compared to other forest uses. However, they are only broadly indicative;
theoretical problems in value estimation and the difficulty of generalising render
the meaning of actual numbers generated somewhat ambiguous. Further,
potential value does not account for costs and other factors that would impinge
on the actual profitability of NTFP enterprises (these factors will be addressed
in the next section). Valuation studies may be used to effectively compare
particular species under varying conditions, or to make assessments regarding
limited projects with species that have established markets. The choice of a
broad theoretical framework within which to place a valuation study depends
largely on the researcher’s purpose: to argue broadly for the significance of
NTFPs within the national economy; to assess a more limited set of questions
regarding forest use; or to work with potential NTFP producers for their
empowerment.

Cost Factors in NTFP Value Estimations
Estimations of potential value have helped to turn policy-makers interests in
the direction of NTFP commercialisation. The demonstration that many
households worldwide are already reliant on NTFP incomes may likewise
support the argument for creating successful new NTFP projects. However,
neither is sufficient to predict the profitability of new programmes because
they leave out critical information, particularly the costs associated with NTFP
production. As Godoy and Lubowski (1992: 428) note, ‘[r]searchers have not
often calculated the cost of the materials used in extraction, and this cost can
be high’. Few studies directly evaluate the profitability of NTFP enterprises.
Many, however, lend insight into some of the cost and market issues that would
inhibit NTFP enterprise profitability.
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An analysis that accounts for relative costs in addition to relative benefits
can substantially alter the economic picture for specific NTFPs. Such studies
serve as important reminders of the danger of relying on simple ‘valuation’
studies to assess economic potential. Unfortunately, most researchers who
identify costs do so indirectly, without quantifying them. Thus difficulties with
harvesting, processing, trading, transporting and marketing products are often
described but their effects on costs are not estimated. This makes the evaluation
of profitability, viability and economic sustainability difficult or impossible.
However, certain patterns do emerge that suggest that profitability depends on
the identification and minimisation of certain types of cost.
The costs of collection and harvesting appear to vary widely, from negligible
to prohibitive. NTFP collection may be physically arduous (see Siebert and
Belsky 1985, on rattan collection in Leyte, Philippines), require special collection
tools (see Thomas and Bai 1993, on collectors in Kerala, India), require a great
deal of skill or experience (see Nilkamhaeng 1995, on lac production in
Thailand), or require the collector to search further afield as resources are
depleted. While these costs are rarely estimated in money terms, for some NTFP
households collection costs are clearly a significant percentage of return (see
Godoy et al. 1995 described below). For example, the total investment for an
extraction expedition (which is often highly dangerous) by the Bawalis of
Bangladesh into the Sundarbans mangrove forests hardly equals return (see
Bhuiyan 1995).
In addition to the costs of NTFP
collection, a number of studies
recognise transportation costs as
among the most critical for
determining the profitability of an
NTFP enterprise. In the Iquitos
region of Peru, transportation costs
(which can be extremely high) are
often the determining factor in what
is marketed and in what quantity
(Padoch 1992b). Similarly, MuñizMiret et al. (1996) show that
profitability and management
intensity of the açai palm in
secondary forests and home gardens
leather processing of the natural rubber
in Pará, Brazil, are clearly tied to Vegetal
in Alto Jurua Extractive Reserve, Acré, Brazil
proximity to the main market. High (Photo: Manuel Ruiz Pérez)
transportation costs inhibit the
commercialisation of canarium nut in the Solomon Islands (Pelomo et al. 1996),
while low transportation costs partly explain high economic returns among
NTFP collectors on Combu Island, Brazil (Anderson and Ioris 1992). Thus,
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research that estimates high economic value for given NTFP resources in regions
far from major markets is suggestive but incomplete. For example, agroforesters
in Santa Rosa in the Peruvian Amazon are capable of producing substantial
quantities of commercial crops but the lack of markets within easy reach remains
highly problematic (Padoch and de Jong 1989). One detailed study from the
Jaci-Parana State Extractive Reserve in Brazil well illustrates the impact of
transportation costs on economic profitability. Akella and Ankarfjard (1997)
assessed the economic viability of extracting fruits from two palm species, açai
(Euterpe precatoria) and buriti (Mauritia flexuoso). Cost estimates were made
on the basis of group interviews with harvesters to identify the processes involved
in the harvest or processing of each fruit. Results indicate that the net present
value of açai extraction is only positive when the total travel time to market is
less than 3.6 days or 114 kilometres.
Many other costs besides collection and transportation are described in
the literature, some of which are significant among a wide variety of NTFPs.
The need for increased marketing and advertising of NTFPs is often identified
(see Padoch and de Jong 1989; Amadi 1993; Leocadio 1995; Ling 1995; Ting
1995). These activities would necessarily entail costs, which are described,
sometimes in detail, but are rarely quantified.5 Costs associated with product
storage are another example, and researchers have identified problems with
improper storage in, for example, honey production during boom in Rajasthan,
India (Chakravarti and Verma 1991) and jatamanshi in Nepal (Rawal 1995).
The economics of NTFP processing has not received adequate attention, but
costs (and returns) may be significant depending on whether local low-tech
methods or large processing plants are used. Another common cost is training,
whether for collection, storage, processing and/or marketing (see Gautam 1995).
Some costs are difficult to quantify, such as those associated with the risks of
operating in a climate of sudden and dramatic price shifts (Padoch 1992b). In
addition to costs commonly associated with NTFP production, some are highly
specific to particular markets. Siscawati (1995) describes the costs of rattan
certification (‘green labelling’) in Indonesia, including capital expenditures to
update resource management activities and the costs of testing and verification.
The costs of certification could be passed on to producers, thereby adversely
affecting their incomes. At the national level, the costs of monitoring compliance
from the point of extraction to the point of export may be prohibitive for
poorer countries.
NTFP enterprise profitability clearly depends on a complete analysis and
understanding of the costs of production, which include not only collection,

5

See Muniz-Miret et al. (1996) for an exception: the net present value of açai is
calculated using costs of production and marketing.
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and transportation but also many other costs depending on the resource. They
need to be carefully enumerated, quantified, described over time and accounted
for in assessments of the success of NTFP exploitation. How costs change over
time, and other considerations regarding markets and the shape of supply and
demand curves, are considered in the next section.

The Contribution of NTFP-Related Production to Income
Whatever the potential value of NTFPs, researchers have documented
significant actual subsistence and cash income generated for a large number
of households in many areas. Often these studies investigate particular villages
or regions, using a combination of interviews, questionnaires and observation.
While not every village or even region has been covered comprehensively,
the literature generally suggests similar income-related phenomena over
widespread and varied areas. The estimation of the value of subsistence income
is complicated in ways that are similar to the estimation of the potential
value of resources: not all NTFPs used for subsistence are also marketed, and
some have no obvious market substitutes. The estimation of cash income is
more straightforward, although problems with the quality and accuracy of
interview and questionnaire data remain. Often, researchers do not attempt
to estimate income directly, but use other data to demonstrate the importance
of NTFP income to household life.
In assessing the value of NTFP subsistence benefits to households,
researchers employ methods ranging from off-the-cuff estimations to
sophisticated econometric techniques. At one extreme, many authors identify
the importance of NTFPs to subsistence income without attempting a
quantitative estimation. For example, the sheer number of different kinds of
NTFPs used by a household may indicate the significance of NTFP production
to subsistence. In Mali, West Africa, 55 different NTFPs are used in the
household, of which two-thirds are also sold in the market (Gakou et al. 1994).
In Nepal, 800 NTFPs are not traded, but have many subsistence uses as foods,
spices, herbal medicines, tannins, dyestuffs, gums, resins, incenses, oils, fibres
and construction materials (Edwards 1996b). Villagers were found to use a
wide variety of NTFPs for many purposes in a study of 12 forest protection
committees in Midnapore District, India – over 75 species were used regularly
for subsistence needs (Malhotra 1993). Since many NTFPs are seasonal, they
are important to household subsistence because of when they appear in the
diet. In Benin, NTFPs are available during the dry and early rainy season or
‘hungry period’ when cultivated crops are in short supply (Schreckenberg 1996).
Some researchers simply note the importance of NTFPs to subsistence without
further elaboration (such as Rao and Singh 1996 in Bihar and southwest Bengal,
India, and Prance et al. 1992 in Amazonia).
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The most common form of subsistence valuation is to compare market
prices or prices for comparable substitutes. These studies can reveal high levels
of subsistence income from NTFPs. Cavendish (1997) shows that, on average,
‘environmental resources’ or non-marketed NTFPs comprise 35% of total
household incomes in Zimbabwe. Since these resource usages are not measured
elsewhere, this represents an increase in incomes of nearly 50% over standard
household surveys. The author also finds that poor households are more
dependent on environmental resources than rich ones, so that environmental
income brings about a 30% reduction in measured inequality as well. Gunatilake
et al. (1993), in a study more detailed and comprehensive than most in its
estimation of NTFP income, similarly find that subsistence use of NTFP is
very important to the household. The study estimates the composition of
income in communities peripheral to the newly created Knuckles National
Wilderness Area of Sri Lanka. Particular attention is paid to the extraction of
NTFPs, which will or will not be restricted in the area (depending on
sustainability of present use.) Data were collected using structured questionnaires
from 60 households in three villages in the vicinity of the forest. Non-timber
forest products provide a value equivalent to $253 in cash per year per family,
or 16.2% of total income. On average, however, they contribute only 5.3% to
money income, indicating that extraction is mainly done for subsistence.
In a more technically sophisticated study, Hyde and Amacher (1996) offer
the application of the ‘new household economics’, a technical econometric
remedy to the problem that household supply and demand functions may
have elasticities that differ from those of the market, even at the same price. In
other words, the use of market prices distorts the actual behaviour of households
that may be more or less willing to sell or purchase NTFP products than supply
and demand curves suggest. The article also describes the small number of
other studies that have used this approach.
Cash income can be estimated more directly than subsistence and measured
at the individual, household, local or national levels. Nationally, the impact of
NTFPs on cash income varies significantly. In India as a whole, NTFP
production contributes about 40% of total official forest revenues and 55% of
forest-based employment (Tewari and Campbell 1996). In Madhya Pradesh,
India, the collection and sale of NTFPs accounts for between 40% to 63% of
total annual income of the rural population, and provides an important incomegenerating activity to offset seasonal unemployment rate. Several authors note
the growing importance of rattan to export earnings in Indonesia (de Fretes
1992; van Valkenburg 1997). In Botswana, only recently has the government
recognised that the value of NTFPs exceeds that of timber exports (Taylor et
al. 1996). Baskets in particular have become significant export items (Bishop
and Scoones 1994). In Petén multiple-use reserve in Guatemala, the harvest of
three items (chicle gum, allspice and xate palm) produces between four and
seven million dollars in export income per year (Nations 1992). The
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contribution of Amazonian products to the world economy is also welldocumented (see Prance 1989). On the other hand, many NTFPs are produced
in small quantities and consumed locally, and countries such as Thailand have
gone from being net exporters to net importers of non-timber forest products
(De Beer and McDermott 1989).
At the household level, the
contributions of NTFPs to rural
incomes are more consistently high
compared to national-scale estimates,
as the following brief cases illustrate.
The NTFP trade is the main source
of livelihood for a substantial
proportion of Ghanian households
(Agyemang 1994; Falconer n.d.).
Surveys indicate that rattan income
forms a significant part of total
household income in parts of Weaving bamboo rice baskets, Laos
(Photo: Brian Belcher)
Indonesia (Prempeh 1993) and the
Philippines (Siebert and Belsky 1985). In Iquitos, Peru, the forests and fallow
fields supply rural people with a critical amount of income in most villages
surveyed. There, virtually all village residents depend on them, at least seasonally,
for part of their annual monetary income (Padoch 1992a). On Combu Island,
Brazil, annual average income per household, derived primarily from the harvest
and sale of açai fruit and cacao, was found to be over $4000 (Anderson and
Ioris 1992), greater than from other income sources. In and around Korup
National Park in Cameroon, the sale of bushmeat constitutes up to half of the
household income and is one of the main occupations of young men (Amadi
1993). Earnings from selling fruit were found to exceed local agricultural wages
in Puerto Ayacucho, Venezuela (Melnyk 1996).
While NTFPs contribute to household income in many places, this
contribution is uneven geographically and socially. Income earned from the
collection of medicinal and aromatic plants is higher in the north than the
central regions of Nepal (Olsen 1997). A comparison of south Bihar and
southwest Bengal, India, indicates the geographical difference in incomes from
NTFPs (Rao and Singh 1996). In Bihar about 17% of total revenues from
forest production is received from NTFPs, while in southwest Bengal it is only
1.7%. At a biosphere reserve in southern India, villages within the interior are
more dependent on NTFPs than less isolated villages (Ganesan 1995). In
Iquitos, Peru, there was considerable variation among 13 villages studied by
Padoch (1992a) in terms of types of products marketed and income generated
from NTFPs. Even among households within any particular village or
population there may be wide variation (see Padoch 1992a on Peru; Browder
1992a on rubber-tappers in Brazil). In other words, care should be taken when
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generalising from the data on any given locality. The contribution of NTFP
income is also uneven across social groups and can be highly differentiated by
gender, class and ethnicity. These variations were explored at length in Chapter
Two as they are closely related to issues of power and access.
In summary, the importance of NTFP income to total household income
is apparent across many regions, particularly in rural households. NTFP
products may be critical to overall subsistence, and can supply a high percentage
of household cash income. Householders may rely on NTFPs during particular
seasons when other income is low. However, income is not evenly distributed.
Control over labour, product and income may vary across regions, within villages
and within households. For example, NTFP income is especially important to
the rural poor, and in some regions it is of particular importance to women’s
livelihoods. That NTFP production and marketing can be successful is widely
demonstrated, but attention must be given to who gains and how sales revenue
is controlled and distributed. These questions require more precise
quantification of incomes and more elaboration of dynamics within households,
villages and trade networks in order to understand better the control and
management of NTFP enterprises.
The review of the literature has identified a number of important issues to
be considered when examining the value of NTFPs and their contribution to
household livelihoods, as well as their potential for commercialisation:
• The results of valuation studies have been inconsistent and inconclusive
because of varying measures of value, different estimation methods and
non-representative sampling.
• The profitability of NTFP extraction and marketing is highly dependent
on multiple costs, including labour, specialised technology, advertising
and transport, which are rarely fully quantified in project studies.
• Proximity to markets is one of the most important factors determining
the profitability of NTFP extraction and marketing enterprises and
therefore one of the most limiting factors for commercialisation
initiatives.
• Valuation studies based on actual earned income indicate that the
extraction and sale of NTFPs is extremely significant in tropical regions
at the household, community and national levels.

Economics of Depletion and Sustainability
Amongst economists, the terms ‘suppy’ and ‘demand’ have quite technical
meaning. However, in the studies reviewed, these terms are often employed
less rigorously. Often, demand equates to use, either for subsistence or the
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market. This is explicit in Falconer’s (1992) description of a study conducted
by the Forest Resources Management project on the uses and markets for nontimber forest products in the southern forest regions of Ghana. ‘Assessment of
demand’ is a project objective to ‘examine people’s use of NTFPs’ and ‘the
trade of NTFPs’ (p. 136). ‘Assessing the supply of NTFPs’ is the second project
objective of inventorying ‘the existing stock of selected NTFPs’ in forest reserves
(p. 140). Thus supply is analogous to the amount of stock in the forest. Similarly,
Appasamy (1993: 258) observed that ‘according to some estimates, the total
demand NTFPs outstrips the sustainable yield of the forests in India.’.
Economists would take issue with these conceptualisations. When
economists speak of supply and demand, they are describing a function that
relates the price of a product to quantity. In economic terms, supply is not the
amount of an NTFP resource naturally available in the forest, but the amount
that producers would be willing to supply at a given price. Therefore, the idea
that ‘demand’ will outstrip ‘supply’ has no basis in economic theory.
Using supply and demand in this way is not particularly helpful in assessing
how the resource base will change over time as prices change. Time is the key
component to any question in the economics of sustainability. If the marginal
costs of offering a particular NTFP rise steeply over time, then a range of
possible reactions could be expected before resource depletion or extinction
takes place. As Homma (1992) points out, high prices can stimulate
domestication of the product, substitution by similar products, or substitution
by synthetics. Olsen (1997) makes a similar argument. Based on his study of
NTFPs in Nepal he argues that economic extinction – that is, when costs of
collection outweighs benefits – precludes botanical extinction. Furthermore, if
returns from collection of a species remain competitive over a period of time
and availability decreases significantly the species is subjected to domestication
and/or cultivation, as Homma’s model suggests.
To further illustrate the importance of the proper application of the
concepts of supply and demand in NTFP economics, it is useful to examine at
length Homma’s model of the economic dynamics of extractivism(see Figure
4). He identifies four developmental phases for NTFPs. In the expansion
phase, there is clear growth of extraction. Prices begin to rise in the stabilisation
phase, after supply and demand have reached equilibrium. Policies to stimulate
or protect the sector may be adopted. The decline phase, caused by shrinkage
of the resource base and the increased cost of harvest, leads to the gradual
failure of extraction. The domestication phase begins to take form during the
stabilisation phase, as long as technology for cultivation is available, substitutes
do not yet exist and prices remain high. In this model, four main factors
contribute to the decline of forest product extraction: (1) the inelastic supply
of forest products; (2) harvest rates that exceed regeneration rates; (3) the
domestication of the forest product; and (4) the development of industrial
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substitutes for the product. Rising prices do lead to increase harvesting and
resource depletion in this model, but that is only a temporary phase as the
supply and demand curves shift over time.
Figure 4.

The historical cycyle of forest production in Amazone
(Homma, 1996)

Underlying Homma’s model are two related assumptions: that supply
curves are steep and that their shapes are more important in determining
dynamics than the shapes of demand curves. In this section we review the
empirical evidence related to these assumptions. We make two observations:
that the assumptions do not hold true in all cases and, second, that when they
do hold true there remains considerable variability that will make the phases
look very different. We first look at cases that match Homma’s description of
supply and demand, but that reveal a great degree of variability in terms of the
actual processes of depletion, substitution and domestication. Second, we
consider how market imperfections can greatly alter the dynamics of prices
and production and therefore alter the phases of the model. Finally, though
there has been little research, several studies point to the importance of demand
and some suggest highly inelastic demand curves for certain products. This
again could significantly alter the model.
As we discuss the empirical evidence, it will also become clear that the
possibilities for domestication and substitution vary widely among NTFP
species, adding further complications to the model. Questions about the
relationship between supply and demand and resource depletion can not be
answered theoretically through an ideal model of the economic dynamics of
NTFPs. Empirical studies are necessary that in fact demonstrate a range of
possible paths that NTFP resources can follow. As Afsah (1992) observed,
there are numerous NTFPs that go through Homma’s four phases but with
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different consequences. For example, the decline phase is not always associated
with the collapse of the production system. Browder (1992a) contends that
resource depletion occurs during the ‘expansion’ (boom) phase as well as during
the ‘decline’ (bust) phase. During the expansion phase, harvesters deplete the
resource in a rush to cash in on quick profits and during the decline phase they
are forced to overharvest to maintain living standards. Thus Homma’s model,
as all models, is a generalisation that is most useful for providing a framework
for interpreting empirical findings rather than for actually predicting outcomes
for every possible case.

Prices and the Complexities of Resource Depletion
An empirical study that well illustrates Homma’s model is Karki’s (1995) study
of the economics of NTFP extraction in three districts of Nepal, which partly
focuses on the factors associated with deforestation and domestication. In this
case, as prices rose, buyers and traders induced harvesters to collect more.
Harvesters responded by increasing extraction rates, resulting in overexploitation
of NTFP resources. Underlying the rise in prices was the construction of
transportation infrastructure that more closely linked the region to outside
markets. In terms of Homma’s model, as infrastructure improved, the NTFPs
in the region quickly moved through the stabilisation and decline phases. As
yet, there is only scattered evidence of new cultivation and domestication efforts
in the three villages. Karki correlated a number of constraints with the absence
of significant domestication efforts, including labour requirements, land
ownership, farm size, production costs and lack of knowledge.
Other studies highlight the problems of fitting a generalised model to
empirical reality. To begin, the notion of resource depletion encompasses a
great deal of complexity. Resource exhaustion may vary greatly from place to
place. Exhaustion in one place may lead to a geographic shift in extraction
activities rather than to domestication or cultivation. Siebert and Belsky (1985)
found in their study of rattan harvesting in the Philippines that when resources
were depleted locally, extraction moved to another part of the region. This
geographic shift in extraction occurred in spite of the fact that rattan cultivation
was common in the Philippines and supported by government institutions.
The geographic shift also increased the costs of extraction, doubling the amount
of labour time and exposing extractors to greater personal risks. In this case,
land shortages and the local land tenure system inhibited the transition from
extraction to cultivation. In the case of the commercialisation of bark paper
paintings in Mexico (Peters et al. 1987) producers also shifted to other regions
for materials after the depletion of more geographically local resources.
When researchers focus on the depletion or maintenance of a single NTFP
resource, they also tend to lose sight of the complexity of ecological changes.
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Rising prices can lead to increased extraction rates for a particular species,
resulting in either an increase or decrease in species diversity. The study of
commercial butterfly harvesting in Papua New Guinea by Slone et al. (1997)
found that the evidence for commercial harvesting of insects leading to
exhaustion or extinction is highly speculative. Most studies point to habitat
destruction as the usual cause of extinction. They distinguish between perceived
rarity of a species in a market and actual ecological rarity in terms of low
population numbers. Rarity, whether perceived or actual, tends to drive prices
up. In the case of perceived rarity of an ecologically common species, rising
prices and increased harvesting can actually promote an increase in biodiversity.
Conversely if rarity is related to low population numbers of a species, rising
prices could lead to depletion or extinction and therefore lower biodiversity.
Another factor in the
response to rising prices that is
often overlooked when focusing
simply on species depletion is
that of resource quality. Rising
prices may not lead to a decrease
in the amount of a resource, but
can result in poor or declining
quality of the resource. Results
from Edwards’ (1996b) study
of the NTFP trade from the
Koshi Hills of eastern Nepal to Bamboo market in Daoming Township, Sichuan, China
Calcutta in India contradict the (Photo: Manuel Ruiz Pérez)
model that rising prices will lead to increased harvesting and possibly exhaustion.
In some regions of Nepal, the resource base may be increasing even as prices
remain high. This is due to a number of factors including outmigration from
the region and the disruption of traditional marketing channels. Furthermore,
though prices are high, there is no incentive to selectively harvest, since higherquality produce does not receive a higher price. Buyers pay according to weight
regardless of quality. A second study from Nepal also illustrates the problem of
quality versus quantity. Rawal (1995) described the quality problems associated
with production, processing and marketing of two NTFPs in Nepal: timur
(zanthoxylum armatum) and jatamanshi (Nardostachys jatamansi). Quality issues
with timur production include adulteration to increase weight, immature
harvesting to capture seeds before others do, and improper drying. Old seeds,
often mixed with fresher ones, yield inferior oil. In the case of immature
harvesting, high prices lead to increased competition for the resource. In
government forests, where first come, first serve rules operate, there is a strong
incentive to harvest low quality immature seeds before a competitor. Private
and community-managed forests regulate competition and the quality is much
better. As a final point of interest, Edwards (1996b) found that increased
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competition among collectors was leading to local experimentation with
cultivation of some NTFP species.

Prices in Imperfect Markets
In Homma’s discussion of the economic cycle of extraction, he anticipates that
markets for NTFPs may be imperfect. The empirical evidence indeed suggests
that the range and depth of market imperfection can be great, thus diminishing
the power of the model to predict what may happen to the resource base over
time as prices rise. As Warner (1995) suggests, perfect markets depend on
many independent producers, many independent buyers, products of similar
quality and kind, and full knowledge of market prices among market actors.
Perfect markets are ‘more a concept than a reality (p. 103). ‘ In particular,
while there may be many independent producers, there is often little competition
among wholesalers or processors. Furthermore, collectors may have little market
information about products, prices or consumer needs.
An excellent example is found in Richards’ (1993a) overview of the main
NTFPs of the Amazon. In the 1970s in Maranhão, babaçu prices increased
steadily in response to rising market demand. This price rise did not result in
increased extraction activities, however, since merchants and landowners did
not pass on the price increases to producers. In butterfly harvesting in Papua
New Guinea (Slone et al. 1997), the market is not purely competitive because
wholesalers and retailers have exclusive control over the trade. Thus, their
optimum prices may be higher than those of a purely competitive market,
possibly encouraging producers to overharvest. In this case there would be
greater and faster depletion and higher initial prices than in the Homma model.
In addition, the very nature of the collector market for butterfly species means
that substitution is not an option as prices rise.
In some cases prices can be depressed, that is held below competitive market
prices. An illustration is the production, marketing and sale of sal plates (leaf
plates) and thals (plates with a polythene seal to prevent leaking) in Midnapore
District of West Bengal, India (Pachauri 1990). In this situation, prices to
producers are unrelated to production costs, partly because supply is in excess
of demand for localised markets and partly because traders control the market
and dictate prices. Since traders are marketing the entire available product, the
market sale price will also be depressed. In Homma’s model, it is assumed that
supply curves are based on the costs of production, but in this case there is
little impact on pricing. Thus, according to the model, as demand increases,
prices rise (in a proportionately greater amount) and this leads to set of
consequences, such as substitution. If the link between production cost and
price is broken, the results are not immediately evident. If prices remain low, as
in this case, there would be little incentive to substitute or domesticate. Karki’s
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(1995) study of NTFP extraction in Nepal documents a similar de-linking of
production costs and price.

Demand Curve Elasticity
The demand curve for NTFPs can also be an important factor in the economic
dynamics of tropical resources. As Belsky and Siebert (1998) noted, many
studies overestimate the potential value of NTFPs because they assume an
unlimited market demand. Similarly, Bhuiyan (1995) concluded that lack of
demand for NTFPs is one of the major impediments to the development and
maintenance of an extractive system. Hulse (1996) explicitly predicts a
progressive growth in demand in the wealthy Northern countries for NTFPs
and suggests rising prices and the possibility of synthetic substitutes, similar to
Homma’s model. The model does appear to accurately describe demand curve
behaviour in many cases, accounting for low demand in the early phase of
commercialisation, and describing progressive growth in demand which brings
on higher prices (as in the study by Hulse). However, although there has not
been extensive research, there is evidence in the literature that reviewed that
the demand curves for many commercial NTFP resources differ in two respects
from Homma’s conditions. First, demand curves may be highly inelastic. Clay
(1997a) observed that the demand for edible nuts is characterised by low price
and income elasticities. Thus, there is little incentive for producers to make
great efforts to increase overall supply. On the other hand, consumers may be
very willing to accept substitutions of one kind of nut over another. Together,
these two factors make the shape of individual and overall nut market demand
curves important determining factors in the nut trade.
Second, even in the cases
where an NTFP has moved through
the substitution/domestication
phase, the future demand curve for
the extracted product is not
completely predictable. In a report
of a Social Forestry Development
Project (SFDP) in Sanggau, West
Kalimantan, Indonesia, Graefen
(1995) noted that world prices for
damar (resin tapped from Hopea
spp. and Shorea spp.) had been
depressed due to the widespread
substitution with synthetics.
Extraction of damar thus declined
and the trade disappeared from the

Woman carrying damar back to the village, Lampung,
Indonesia (Photo: Lini Wollenberg)
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region as Homma’s model predicts. Recently, however, there is new and growing
demand for paints and varnishes based on natural raw materials. There is
potential for market prices two to four times higher for natural resin than for
the synthetic substitute. Based on this promising shift in the demand curve,
the project is planning to resuscitate damar extractivism in Sanggau and export
it under the trade name ‘Pontianak damar’. Another example is for tagua nuts
(Coles-Ritchie 1996; Southgate 1998). Tagua exports had declined significantly
when vegetable ivory was replaced by synthetic substitutes. Currently,
international demand for tagua is rising as clothing designers seek to incorporate
natural sources for buttons into their product lines. Therefore, it is critical that
models of economic dynamics of NTFPs address the importance of the elasticity
of demand.
While Homma’s model of the economic cycle of extraction provides a
basis for predicting the change to the NTFP resource base over time, reality
does not always conform to theory. Case studies illustrate that there can be a
range of outcomes and the literature highlights a number of critical issues:

• Rising NTFP prices can have a variety of ecological consequences,
including resource depletion, changes (positive or negative) in
biodiversity and changes in resource quality, but rarely extinction.

• NTFP resource depletion as a result of rising prices produces a range of
responses in different situations including cultivation, domestication
and geographic relocation.

• Modelling the interaction of prices and the NTFP resource base is made
difficult and complex because of market imperfections.

• Since demand curves for NTFPs are often extremely elastic, models
assuming an inelastic demand curve can result in misleading predictions.

Marketing Networks: Structure and Function
This section focuses on marketing networks; how they function, how they do
or do not result in the economic exploitation of extractors, and the results of
market reform efforts intended to reduce exploitation. Commercial NTFP
producers may sell their products themselves, sell to merchants, or exchange
them for manufactured consumer goods. Normally, goods are sold at small
markets or to middlemen. Some researchers have described intricate chains of
intermediaries, village traders, wholesalers and exporters. Many studies have
also stressed that extractors tend to be an excessively exploited group within
the often-complex set of social relations that structure marketing chains in
tropical forest settings. The apparent high levels of exploitation of poor and
politically powerless extractors have resulted in state efforts to intervene in the
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marketing networks to create more equitable distributions of income.6 These
are the issues we examine below. We begin by exploring the dynamics of
marketing networks and follow with sections analysing evidence for the
exploitative character of extractor relations with traders and intermediaries.
We close with a section that reviews the literature on interventions in the market,
mostly state-led, intended to reduce exploitation and evaluate the reasons for
successes and failures.

The Structure and Dynamism of Marketing Networks
The structure of relationships between collectors, middlemen, traders and
wholesalers can be highly complex, involving various elements of exploitation,
risk, cooperation, collusion and resistance (e.g. Padoch 1992a,b; Peluso 1992b;
Coles-Ritchie 1996; Edwards 1996b). The character of these relationships can
shift through time, from locale to locale, and at different points along the
marketing chain. Coles-Ritchie’s (1996) detailed description of the role of
intermediaries in the Ecuadorian tagua trade provides a good starting point to
illustrate of some of these points. The study compares the trade in two provinces,
Esmeralda and Manabi. Intermediaries, both itinerant and resident, buy from
collectors and sell to transporters. Seasonal shifts in tagua purchasing by
intermediaries are greater in Manabi than in Esmeralda. The percentage
difference between purchase price and sale price is three times greater in
Esmeralda, yet the total earnings of Manabi intermediaries are greater because
they buy four times the volume. Padoch (1992a) describes in detail the
marketing networks in the NTFP trade in Amazonia, illustrating the multiple
forms that middlemen may take. The ‘mayoristas’ are urban wholesalers who
hire ‘corredores’ of travelling agents who buy from extractors. The ‘rematistas’
are second-tier buyers who compete fiercely among themselves and the volume
they handle varies widely. ‘Transportistas’ are boat-owners who may also
purchase directly from extractors, often in an exchange of goods rather than
cash payments. Middlemen, in any of their various guises, may also function
as contractors or subcontractors who advance payment to a group of extractors
in exchange for exclusive rights to the products.
Much of the research that focuses on marketing networks reveals dynamism
in the relationships between producers and intermediaries further downline.

6

States have often intervened in the trade in NTFPs for a variety of other reasons as
well, such as to control forest use, protect the role of the state as a producer, and to
control prices of particular consumer products, such as wood fuels (see Dewees and
Scherr 1996 for a recent review of these issues).
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These relationships are not fixed, but can change over time. One of the most
common forms of traditional relationships is that of patron and client,
sometimes associated with debt peonage. Several of the studies reviewed noted
that these traditional relationships can break down under a variety of
circumstances. In a description of the aviamento system of extractivism in the
Middle Rio Negro region of Brazil, Emperaire and Pinton (1993) observe that
some collectors are able to reduce or manage their debt, thereby reducing the
power of the patron over them. This effort is usually associated with a certain
level of education among the collectors. Others are able to break the relationship
completely and enter into new activities based on monetised exchange. Lescure
et al. (1994) note that the loss of patrons’ monopolies, the development of
urban centres and roads, and the emergence of local political power all contribute
to the development of a monetised economy. ‘This evolution towards a
monetized system of exchanges permits a decrease in the social constraints
linked with the aviamento’ (p. 10).
Another example of the decline of patron-client relationships in the NTFP
trade comes from East Malaysia. Brosius (1995) examined the dynamics of the
collection and trade of forest products by Penan hunter-gatherers in Sarawak.
Penan have long been suppliers of forest products to regional trade networks
and have traditionally played a client role to longhouse patrons. Brosius found
that the type of product gathered changed
greatly through time, and that many
products had disappeared from the trading
networks for a variety of reasons. The
traditional relationships in the trade have also
changed in recent years. A number of factors
underlie the breakdown in patron-client
relations, including the expansion of a cash
economy, the extension of government
institutions and, most significantly, the
appearance of logging companies. Road
development associated with logging
improves access to markets and allows the
Penan to by-pass the longhouse patrons. In
nearby East Kalimantan, Indonesia, a logging Punan man weaving a rattan basket,
Kalimantan, Indonesia
boom has also helped to bring remote regions East
(Photo: Ester Katz)
further into a monetised environment
(Peluso 1992b). The result has been an increase in the number of rattan traders
and a subsequent decline in patron-client relations as collectors have more
opportunities to sell for cash. Thus in both the Amazonian and the Southeast
Asian cases, monetisation of the economy and urbanisation/infrastructure
development are central to the decline of patron-client relationships.
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The roles and returns on profit to actors in the marketing chains also may
change over time. Describing the trading network for damar (from various
species) from farmers in Pesisir, Indonesia, Kisdwiutomo (1995) compares data
from 1984 and 1994. A complex chain of intermediaries, village traders,
wholesalers, exporters and users characterises damar trading. One of the most
significant changes in roles was that of the wholesalers. In 1984, they were
primarily transporters between village traders and exporters. In 1994, they
were also grading the product and their return on investment grew from 2% to
15%. A field study undertaken to assess NTFP availability and utilisation in
Garhwal, India (EDA 1993), describes the shifting roles of network participants.
The traditional structure of collecting and trading was widely viewed as corrupt
and leading to both environmental degradation and the perpetuation of poverty
among hired extractors. A new organisation, Bhashaj Sangh (Medicinal Drug
Unions), was formed by the government to issue collector’s licences only to
local members of village cooperative societies who were trained in the correct,
sustainable methods of NTFP extraction and collection. The major role of the
Bhashaj Sangh was intended to be to encourage greater local involvement in
medicinal NTFP collection. The outcome, however, was that the licensed
collectors were now able to capture 20% of the final value without performing
any useful function other than arranging transport.
Another aspect of market network dynamism could be labelled
‘simultaneity’. In some cases, multiple trading networks can be operating
simultaneously in one region, with great variation in the identity and roles of
marketers for different NTFP resources. Townson’s (1995) report on NTFP
incomes in southern Ghana offers one of the best examples of this phenomenon.
He found that buyers range from individuals in the same village to traders
from large urban areas. Whether the producers sell to local traders or outside
traders partly depends on the resource. For example, honey is sold almost
exclusively to outside traders while mats go equally to local and outside traders.
In addition, the primary customer varies depending on which stage of the
NTFP extraction and processing activities the seller is engaged in. Finally, the
structure of trading networks for the same products can vary geographically.
Townson noted that in areas with relatively well-developed infrastructure,
producers are more likely than average to name outside traders as their most
important customers.

Patterns of Exploitation in Trade and Marketing
There is a common assumption in much of the NTFP literature that the
relationships between producers and traders are economically exploitative. Part
of the evidence supporting this assumption comes from market studies that
show levels of profit at different points in the marketing chain. Profit margins
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for contractors, wholesalers, transporters and exporters are often quite high.
Exploitative relationships appear to be most evident in cases where
intermediaries or middlemen are the primary point of sale for producers. Peluso
(1992b) describes how exploitative relationships function in the rattan trade
in East Kalimantan, Indonesia. Beginning with the collector, actors along the
marketing network are linked through debt. Traders are tied vertically to the
collectors through one or a series of intermediaries. Traders protect themselves
from competition with other traders through debt or patron-client type
relationships with collectors. Traders are then able to cooperate to both fix
prices and control delinquent collectors.
Several studies of NTFP production in India indicate that private traders
dominate the market, often take the lion’s share of profits, and manipulate
prices to their advantage (Pachauri 1990; Prasad and Bhatnagar 1993). Forest
dwellers in Orissa, India, identified three main factors in their relationships
with intermediaries that they considered exploitative: 1) the low prices given;
2) lending money in the lean months in order to get NTFPs at low prices in
the harvest season; and 3) cheating in measurement. Actual prices given were
well below official prices in villages where one merchant had monopoly control
(Fernandes et al. n.d.).
Similar patterns of monopolisation and exploitative relationships are found
in Amazonia (detailed also in Chapter Two). Sizer (1993) presents the results
of a socio-economic and ecological survey in a community of the Jau National
Park, Brazil. A large part of the working time of adult male members of most
families is spent in the forest, collecting plant products that are sold to merchants
or exchanged for manufactured goods. Extractors are subject to high levels of
exploitation, and most are in perpetual debt to patrons, typical of the aviamento
system in Amazonia. A number of factors keep extractors in a relatively powerless
position. For example, collectors lack sufficient capital to buy a motor boat to
transport their produce to market. This forces a reliance on traders who have
monopoly control of transport and can therefore fix prices well below market
rates. In remote forest communities, intermediaries may also have a monopoly
on information. In the Iquitos region of the Peruvian Amazon, Padoch (1992a)
observed that prices for some NTFPs vary widely by season. Many collectors
are at a disadvantage in relation to traders because they do not have access to
current price information from distant markets. In Guyana, on the other side
of Amazonia, an anecdotal account of the experience of Amerindian collectors
reveals the difficulties faced by producers attempting to market their products
directly (Verheij and Reinders 1997). Lack of access to credit, transportation,
information on price fluctuations and storage facilities combine to keep
producers at a great disadvantage in the marketplace. And these conditions
provide plenty of opportunities for intermediaries to position themselves as
almost unavoidable links in the marketing chain.
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While the opportunities for intermediaries to cheat producers can be
numerous, as in the cases cited above, some researchers urge caution towards
both the veracity of claims of exploitation by middlemen as well as the calls to
eliminate them from trade networks. Based on the results of research in western
Amazonia, Padoch (1992b: 45) believes that the ‘elimination of all
intermediaries does not appear to be a feasible or even desirable early step’.
Rather than being wealthy patrons, she observes that the common lot of
‘rematistas’, the petty, independent merchants who function as small-scale
mobile wholesalers of NTFPs in Iquitos, was one of poverty and long working
days. Risks for rematistas are numerous and high, competition is fierce, and
they ‘are constantly losing their shirts’ (p. 49). Peluso’s (1992b) rattan trade
study revealed that middlemen and traders are themselves caught up in debt to
benefactors who advance goods or cash. In other words, debt, vulnerability
and poverty may be endemic to significant parts of the long trading chain and
not just restricted to victimised collectors.7
Based on the differences in purchasing and selling prices or the difference
between what producers receive and the world market price, it is reasonable to
infer that shortening the marketing chain would leave more of the NTFP value
in the hands of the extractors. In South Sumatra, Indonesia, a study of the
highly complex chain of trade for damar indicates that profits for producers
would be greater if the trading chain was shorter (Kisdwiutomo 1995). However,
if the costs borne by intermediaries and the functions they perform are
considered, the differences in purchasing and selling prices look less exploitative.
Coles-Ritchie’s (1996) tagua study in Ecuador found that intermediaries provide
important functions between the points of purchase and sale, including
transport, storage and shelling. Costs borne by the intermediary include salaries,
packing sacks, transportation and the financial cost of forgoing interest on the
money invested in stored tagua. Edwards (1996a) points out that, while
harvesters in Nepal would increase their incomes if they sold directly at the
roadhead, the essential services of the traders would have to be replaced by a
cooperative where harvesters could share the costs. By eliminating two levels of
intermediaries, an extra 11.6% percent mark-up would become available to a
hypothetical collector’s cooperative, but the costs of transportation,
administration and other transactions would have to be subtracted.
Many of the studies on marketing networks reveal that intermediaries are
often exposed to high levels of risk. If these links are bypassed, producers will
then be exposed more directly to the same risks and subject to the economic
7

As an important counterpoint to this general pattern of indebtedness, Edwards (1996a)
shows that credit is extended in the opposite direction in Nepal. There, traders ‘at all
levels attempt to increase their proportion of the trade through the advancement of
capital to intermediaries above them in the marketing chain’ (p. 6).
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consequences. Prices can fluctuate wildly and swiftly, easily destroying the
investment of time and money of petty traders (Padoch 1992b). Linking producers
more directly to export markets may also heighten the level of risk. Taylor (1997)
suggests that as the type of market shifts from local rural to national urban to
international, the relative risk increases. Specifically, international markets in
NTFPs have a history of boom and bust and are subject to higher quality standards,
sophisticated market preferences and international trade rules.
To summarise, relationships between producers and middlemen are often
exploitative, but they are not necessarily so. Nor does the elimination of
middlemen appear to be economically beneficial to producers in all cases, or at
least the benefits may not be as large as they appear before taking costs into
account. Many intermediaries perform critical tasks, bear significant costs and
expose themselves to great financial risks. Nevertheless, enough cases of
exploitation and extraordinary profit-taking by middlemen exist in the literature
to identify certain patterns. Four key conditions appear to be conducive to
exploitation:
1.

When intermediaries are also creditors to collectors, variations of debtpeonage emerge that keep collectors impoverished and subject to the
control of traders.

2.

When intermediaries have a monopoly on transport, an effective
monopsony exists whereby the buyer can set prices far below market
rates, thereby reaping extraordinary profits.

3.

When intermediaries have a monopoly on information, producers
are extremely vulnerable to exploitation because they lack the
knowledge of market prices that would allow them to negotiate with
traders.

4.

In some cases the intermediary adds little or no value to the product,
but merely funnels the fruits of many collectors and then sells to the
next link in the chain.

Despite the dynamism of many NTFP trade networks, these conditions
persist in a number of regions and states, and non-state actors have intervened
in marketing in an attempt to break these exploitative ties.

State and Non-State Marketing Institutions
One of the most common strategies for reducing the level of exploitation by
middlemen and protecting producers from marketplace volatility is the
establishment of state marketing cooperatives. India has the longest and most
extensive experience with state interventions in the NTFP marketplace. It will
be instructive to use India as a case study and review the results of state
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interventions at length. We will first develop a general history of state NTFP
marketing institutions and then examine the effectiveness of specific institutions
in relieving exploitation and redistributing profits toward the producers. We
then review state marketing institutions in other regions and assess non-state
interventions in the market.
The history of state involvement in NTFP marketing in India can be traced
to government efforts in 1956-57 to reduce NTFP merchant exploitation of
‘tribals’ and other forest dwellers. This initial effort, which failed for a variety of
reasons, centred on the creation of tribal cooperative societies (Fernandes et al.
n.d.). In the 1970s a variety of other public sector organisations, such as Large
Scale Agricultural Multipurpose Societies (LAMPS) and Multipurpose
Cooperative Societies (MPCS), were formed in combination with local tribal
societies. These societies and cooperatives procure NTFPs from collectors and
sell them to wholesalers with the intention of eliminating exploitation by
intermediaries. In some cases, tribal LAMPS operate also as retailers of NTFPs,
or as wholesalers for some products and retailers for others (e.g. Sekar et al. 1993).
Individual states enacted their
own legislation to deal with the
problems of exploitation of
producers. In Kerala, the
government recognised that tribals
(or Girijans) as a social group was
the most exploited by NTFP
merchants. In 1978, they were
granted a monopoly over the
procurement and marketing of all
NTFPs through institutions such as
the Girijan Service Co-operative
Vegetable market in Andra Pradesh, India
Societies, which was initially (Photo: John Poulsen)
established in 1956 (Thomas and
Bai 1993). The Bheshaj Sanghs cooperatives were created in Garhwal to ensure
that collectors obtained a fair price for NTFPs, particularly medicinal plants and
herbs, by intervening in the marketing of NTFPs in one of three ways: direct
purchase; commission sale; and pledged purchase (EDA 1993). Direct sales to
the Bheshaj Sanghs are conducted at government fixed prices, commission sales
involve an 8% commission for assistance in obtaining a fair price from wholesalers,
and pledged purchase involves an initial payment of 40% to 60% and the
remainder after it is sold in the market. The majority of transactions are
commission sales. The Rajasthan Tribal Area Development Cooperative
Federation (RTADCF) was created in 1976 with the responsibility to ensure
that the NTFPs collected by tribals are sold only to the cooperative societies (e.g.
LAMPS) it nominates (Chakravarti and Verma 1991). It is also involved in
processing activities as a way of commanding an even greater share of the final
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sale price to consumers. In Orissa, the Tribal Development Cooperative
Corporation of Orissa Limited (TDCCOL) was formed in 1975 with the objective
of purchasing tribal NTFPs at fair prices (Fernandes et al. n.d.).
Some of the regulation efforts are resource-specific. Tendu leaf, sal seed
and bamboos were nationalised by the government in 1972, 1982 and 1988
respectively (Mahapatra and Mitchell 1997). Individual state governments then
enacted their own legislation to control the trade of these products. Orissa
was, in 1972, the first state to take full control of tendu marketing from stateowned and degraded forests, though most tendu-growing states have similar
legislation (Dawar 1994; Mahapatra and Mitchell 1997). Essentially, these
states have a monopoly over the tendu leaf trade. A uniform price is set for the
resource by the government. The forests of each state are divided geographically
into units, and the purchaser assigned to each unit is required to buy all of the
tendu leaves produced there. Some states remit a portion of the revenue back
to local bodies, such as village panchayats, in recognition of the fact that part
of the produce comes from community forests (Dawar 1994).
Several studies have evaluated the results of state efforts to monopolise
power over procurement and marketing of NTFPs and thereby reduce the
exploitation of collectors. Results of these analyses have been mixed, but the
findings are to a large degree negative for the producer. Tewari and Campbell
(1996) assert that state cooperatives intended to help tribal peoples market
their NTFP have not been cost-effective and significantly underpay collectors.
Production levels have declined in states where NTFPs are nationalised (i.e.
where collectors must sell exclusively to the Forest Department). In Tamil Nadu,
price information indicates that collectors appear to be underpaid by LAMPS
and tribal members do not get sustained employment for reasonable
remuneration (Sekar et al. 1993). Orissa cooperative societies have not really
succeeded in eliminating middlemen, as they have become de facto agents of
LAMPS and MPCS. Fernandes et al. (n.d.) found that, in 50 out of 68 villages,
former middlemen had positioned themselves as purchasing agents for these
societies. In the villages where collectors sold directly to the agencies, they
received higher prices. Similarly, in Bihar, marketing of NTFPs remains in the
hands of private traders who may be colluding with government officials
(Burman 1990). ‘[T]he nationalization of MFP or formation of co-operatives
to channelise the marketing of MFP has not helped the tribals to any significant
extent’ (p. 652).
Thomas and Bai (1993) evaluated the success of the Girijan Service
Cooperative Societies (GSCS), which have exclusive rights to NTFP procurement
in Kerala, in liberating tribals from the exploitation of private traders, and whether
they have ensured reasonable prices for the produce. Data from a representative
sample of NTFP collectors and a sample of private traders and their prices
indicated persistent indebtedness, illicit traffic with private traders and an inability
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of the GSCS to procure the total marketable surplus of NTFPs collected by
tribal households (in fact they only collected 61%). Prices offered were often
below those of private traders. In the Central Himalayan region of Uttar Pradesh,
a marketing federation of government officials and politicians was set up in the
1960s to protect villagers from exploitation. The federation did not prove to be
a better option than the former relationship with intermediaries for a number of
reasons (Rao and Saxena 1996). These include the fact that procurement is
conducted at the motorable roadhead, but most of the collector costs are in
transport between the forest and the road. Also, as in the case of the GSCS,
prices offered were below those of private traders.
In these studies of various cooperative societies in India three types of
factors explain most of the failures to either provide collectors with a greater
share of NTFP profits or protect them from middlemen.
1.

Excessive bureaucratisation. In Orissa Mahapatra and Mitchell (1997)
identified a plethora of rules, laws, acts and agencies that operate
differently for different products and in different places and levels of
government. This has had the effect of creating numerous avenues
for corruption and inhibiting the sale and trade of NTFPs. Heavy
bureaucratisation can also slow payments to the point where it is
impossible for impoverished forest dwellers to avoid either going into
to debt to buy provisions or going to private traders who pay on the
spot (e.g. Fernandes et al. n.d.).

2.

Widespread inappropriate price-setting among various marketing
institutions. In most cases, the problem is that cooperative prices are
set below those offered by private traders. Thomas and Bai (1993)
found in Kerala that private traders invariably offered a higher price
than the GSCS, in one case the difference was 133%. Also, the price
paid to producers for honey by RTADCF was lower than private
agents (Chakravarti and Verma 1991). The official price of tendu
leaves has been set so low that production from private growers has
declined since nationalisation (Dawar 1994).

3.

Increased opportunities for agents of government cooperatives to ‘rentseek’ by cheating or soliciting payments from collectors. In Orissa,
government-set prices are not publicly announced, so unscrupulous
collecting agents can cheat producers who lack access to official
prices (Mahapatra and Mitchell 1997). Burman (1990) identified
the systematic misallocation of cooperative funds for the benefit of
a few individuals, causing the cooperatives to operate at a loss and
negating any benefits to producers.

India, of course, is not the only region that has attempted to eliminate
middlemen through state marketing institutions and we found a more positive
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assessment of efforts elsewhere. In Papua New Guinea, insects are a valuable
source of income for many villagers, due in large part to the success of the
Insect Farming and Trading Agency (IFTA) (Slone et al. 1997). This agency
operates with the aim to return as much income as possible to insect collectors.
It has been relatively successful in that goal, although there appears to be an
enormous mark-up from IFTA prices to retail prices, so it would seem that
IFTA could judiciously increase prices without substantially reducing demand.
The creation of the Botswanacraft Marketing Company appears to have resulted
in number of social and economic benefits for producers. It has helped
Hambukushu people retain their handicrafts customs and avoid the problems
of rural poverty and migration to urban centres (Terry 1984). It has brought
significant amounts of cash into rural households and in many cases provides
the sole source of income for rural women. Although definite conclusions cannot
be drawn from this brief comparison, it is possible to speculate on the differences
between the situation existing in India and that in PNG and Botswana. Two
main differences stand out. In PNG and Botswana, there was no pre-existing
and entrenched class of intermediaries dealing with the respective NTFPs.
Marketing of baskets in Botswana had been occurring for only a short time. In
contrast, in India some of the NTFPs have been marketed for centuries. Second,
the failures in India appear to be inseparable from structures of poverty and
powerlessness that extend far beyond the issue of NTFP marketing. The extreme
differences in class status that are evident in the Indian studies are not evident
in the PNG and Botswana contexts.
Finally, there has been a highly publicised effort by non-state actors to
reduce the roles of intermediaries in Amazonia. Commonly referred to as the
‘rainforest harvest’ initiative and led principally by two companies, Cultural
Survival Enterprises and the Body Shop, this intervention is intended to shorten
the marketing chain (see Baker 1989; May 1991; Clay 1992; Richards 1993a).
Implemented in 1989, the proposal was for these companies to buy directly
from producers, thereby allowing them to pay higher prices. In addition, a
portion of the revenue is ‘reinvested’ for development projects in the source
communities. Brazil nuts have been the most important product, and the price
to producers was initially increased. There is evidence that overall NTFP prices
to producers have increased and that traditional middlemen have been
eliminated or bypassed.
Despite the reports of success, rainforest harvest has come under harsh
criticism (Corry 1993; IWGIA 1993). First, the market demand for rainforest
harvest products is driven to a large degree by a faddish interest in ‘saving the
rainforest’ in the consumer countries of the North. Corry (1993) argues that,
by exposing NTFP collectors to volatile international markets for non-essential
luxury goods, they will be subject to the same social and economic upheavals
of previous boom-and-bust cycles. In fact Brazil nut prices crashed soon after
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the initiation of rainforest harvest (IWGIA 1993). Second, the possibilities for
widespread implementation of this approach are extremely limited to those
communities with a saleable product and that are located near transport links.
Finally, and perhaps most critically, many of the development projects associated
with the rainforest harvest are funded through loans. In other words, collectors
are tied to the product and its buyers in a way that appears similar to the
traditional relations of debt bondage (Corry 1993). Even where loans are not
involved, the new buyers take on roles that are in many ways indiscernible
from the intermediaries they displace. As an IWGIA (1993) policy statement
points out, when Cultural Survival pays a higher price, ‘this is nothing other
than under-cutting the local merchants’ (p. 8). Thus research needs to address
the question of the degree to which these types of interventions alter or fail to
alter the fundamental economics of extraction.
The relationship between NTFP producers and the markets they supply
may range from direct sales to a complex network. How these networks function
and the roles of intermediaries can be seen in various contexts. Studies of the
structure and function of marketing networks reveal are number of key points:
• The assumption that NTFP marketing ‘middlemen’ are procuring
excessive profits is challenged when indebtedness and the costs incurred
by marketers are taken into account.
• NTFP markets are extremely dynamic socially, temporally and spatially,
making it difficult to generalise about their functioning.
• State efforts to reduce exploitation by middlemen have often failed to
benefit collectors due to high levels of bureaucratisation, inappropriate
price setting and rent seeking by state officials.

Summary
One of the fundamental tools employed to assess the economic trade-offs of
alternative forest uses is the value estimate, typically based on some measure of
NTFP production per unit area of forest. While forest valuation studies are
important for rough estimates of potential revenue from NTFP extraction,
they have limitations. Estimates can be overly optimistic if they do not take
into account ecological variability, accessibility and seasonality. There are also
difficulties in translating forest production into income for a number of reasons.
These include the fact that not all NTFPs produced are actually marketed and
the likelihood that prices will fall if all production of an NTFP is marketed.
Furthermore, the costs of extraction and marketing are often not fully accounted
for in valuation studies, again causing overly optimistic projections. Costs such
as transportation, equipment, labour, advertising and storage must be carefully
calculated before the profitability of a particular NTFP or forest area can be
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estimated. Cost can be used in conjunction with the actual income derived
from NTFP collection and marketing. Results from income studies suggest
that the revenue from NTFPs is often significant and relatively large, although
unevenly distributed among community members.
Beyond the issue of the potential NTFP revenue from a given stand of
forest is the question of the long-term sustainability of that revenue. The answer
partly lies in the response of producers to changes in prices. Producers may
overharvest as prices rise, leading to resource depletion in wild stands, and
eventually to substitution with other natural or synthetic products, or to
cultivation and domestication. However, the results of many studies indicate
that the precise responses are difficult to predict for two reasons. First, the
demand curves for many NTFPs are highly inelastic, meaning that prices will
not continue to rise indefinitely; and second, the responses of producers is
highly variable and dependent upon, among other things, the relationship
between prices and production costs and the availability of and demand for
substitutions.
Many of the above points are closely related to the structure and functioning
of marketing chains. Studies of marketing chains for globally traded NTFPs
indicate that they involve, to varying degrees, elements of exploitation, risk,
cooperation and collusion. Findings also suggest that marketing chains are
highly dynamic in both time and space. Because of these complexities and the
dynamism, the use of the term ‘middleman’ to identify agents operating between
the collector and the final consumer raises more questions than it answers.
Nevertheless, many studies suggest exploitative relations between producers
and marketers result in the bulk of the profits from NTFPs accumulating far
up the marketing chain from collectors. This general pattern has led to a variety
of state interventions designed to reduce the level of exploitation of collectors
by middlemen. The success of these interventions is mixed, but generally
negative due to problems of corruption, excessive bureaucratisation and
inappropriate price setting. Furthermore, such interventions can rarely overcome
historical and deeply entrenched structural inequalities that account for much
of the exploitation in NTFP marketing.

Gaharu (Aquilaria spp.) cleaned before it is sold at market, East Kalimantan (Photo: Christophe Kuhn)

Chapter Four

Management Issues
for Commercial NTFPs
The challenge of managing forests for commercial NTFPs is to promote
economic development by maintaining and even increasing production while
simultaneously maintaining or improving ecological conditions. The
discussion of forest management, therefore, encompasses a wide range of
social, economic, political and ecological questions. Setting the level of
management intensity, for example, requires an economic assessment weighing
the costs of additional inputs against the potential gains. Managing for
‘development’ implies a political decision about the distribution of benefits
at various geographic scales, among geographic regions, and among various
social groups: classes, ethnicities, men and women. Furthermore, forest
management requires, at the very least, baseline ecological data and ongoing
monitoring for assessment of the ecological impacts of NTFP harvesting. In
short, forest management touches on some aspect of all the main issues of
this entire review, and so in this chapter we have narrowed our focus.
We have opted to concentrate on the technical and formal institutional
aspects of management. That is, we focus on the practices and techniques
employed for the purpose of producing commercial NTFPs from forest lands
and on the formal institutions established for their implementation. Many of
the political, social, ecological and economic elements of management we
address in other chapters. We also concentrate on NTFP management in forests
and in-depth questions associated with cultivation. There remains, however, a
grey area in which the line between intensive management and cultivation,
between natural forest and managed forest, or between extraction and
agroforestry, is blurred. We explore that grey area through the management
literature on a range of forest types including forest fallows in swidden systems,
secondary forests and abandoned forest settlements. It is important to do so
partly because intensively managed systems are often mistaken for natural forests
and can be counted as such in national and regional tallies (Padoch and de
Jong 1989; Fairhead and Leach 1998). It is also necessary to include secondary
forests and forest fallows because these are often the most important sources of
commercial NTFPs (see Chapter Five) and because these sites are where most
local, customary management takes place.
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We first make a rough distinction between state-led, ‘scientific’ forest
management and ‘customary’ forest management. Scientific forest management
refers to the practices developed in Western Europe and North America for the
sustained yield harvesting of timber on state-owned reserves. The practices
and objectives of scientific forest management were subsequently introduced
into tropical regions through European colonialism (Peluso 1992a; Neumann
1997a). Customary management refers to the everyday practices of people
living in countless tropical forest communities. These practices are founded on
a geographically limited, but highly detailed body of knowledge of the local
flora and fauna that has been acquired through generations of living in or near
the forest. Using this framework, we begin the chapter with an exploration of
the research on state-based, scientific management for commercial NTFPs.
We address the conflict and compatibility of traditional state-led management
and NTFP collection, focusing particularly on research on the integration of
timber and non-timber production. We then examine the research on customary
management practices for commercial NTFPs, drawing attention to the variety
and flexibility of local land use strategies. The third section looks at the research
on ways to integrate community-based customary and state-led scientific
management for NTFP production. This topic necessarily leads further into
social and political questions, but in this chapter the more technical aspects of
institutional arrangements are the focus and Chapter Two deals with the sociopolitical context.

State-led Management of Commercial NTFPs
Until recently, most government forestry agencies in tropical regions were not
actively managing for NTFP production and therefore research has been
limited.8 In Nepal, although local communities have had extensive responsibility
for forest management, little consideration has been given to NTFPs in
management plans. Virtually all farmers rely on NTFPs, but collection typically
occurs in an uncoordinated and poorly managed fashion (Gautam 1995).
Recently, however, the development of NTFPs was included as a goal of the
government’s Five Year Plan (1992-1997). Tewari (1994) points out that only
after the International Timber Organization (ITTO) called for the study of
NTFPs in 1988 did research interest gain momentum and management studies
begin to emerge. India’s forest policies from the 19th century to the middle of
the 20th century dealt exclusively with timber production on state-owned

8

However, as noted in the Introduction, earlier periods of interest in tropical resources
did result in the accumulation of a large amount of information about commercial
NTFP resources (e.g. Burkill 1935).
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‘Reserve Forests’ (Mahapatra and Mitchell 1997). Other categories of statecontrolled forest lands were left to meet the demand for forest products without
the application of scientific management. It was not until the 1988 Forest
Policy that the government made guidelines for developing NTFPs (Mahapatra
and Mitchell 1997). For many forest areas of India, NTFP data still have not
been systematically collected and analysed (Appasamy 1993). A similar pattern
emerges in other tropical regions. Gakou et al. (1994) found that government
forest management policies in Mali ignored the vast majority of NTFPs essential
to rural livelihoods. O’Hara (1998) concluded that critical monitoring and
assessment practices for NTFP extraction has been absent in many of the recent
community-based forest projects in Latin America and elsewhere.

Studies of State-led NTFP Management
Since the broadening in focus of tropical forest management to include
commercial NTFPs is so recent, there is a limited amount of research that
assesses alternative practices and techniques. Currently, there are very few areas
that are managed by the state with an explicit NTFP emphasis. One such area
is the Biligiri Rangan Temple Wildlife Sanctuary in southwest India that is
actively managed for the production of amla fruit (Phyllanthus emblica), a
commercially important NTFP. The government foresters select the areas and
times for harvesting based on field surveys in the Sanctuary. (Shankar et al.
1996) evaluated the extraction and productivity of alma fruit to determine if
current management of the Sanctuary was sustainable. (We examine the
methods and findings of this study in greater detail in Chapter Five and here
concern ourselves with the implications for management practices.) The
researchers suggest that generating greater profits locally (through value-adding
processing) and reinvesting a portion of those profits in silvicultural work could
improve management of the resource. Specifically, they propose broadcasting
unused alma seed obtained during processing. These ideas have been
implemented but their impact has yet to be evaluated (p. 278).
Another region designated specifically for NTFP management by the state
is found in Belize. In 1993, the national government created the Terra Nova
Medicinal Plant Reserve to protect and ensure the future existence of medicinal
plants and to provide an area where traditional healers could sustainably extract
their medicines. Sabin (1996) identified and studied two distinct periods of
management: an early phase of relative success in which the Belize Association
of Traditional Healers (BATH) effectively carried out their management
responsibilities over the Reserve, and a later period in which internal politics
within BATH hindered the work of the Reserve. The measure of success includes
the meeting of certain reserve goals such as plant conservation, the establishment
of nurseries, the development of educational opportunities for training in healing
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arts, development of incomegenerating activities for the
surrounding community, and the
establishment of ecotourism. After
progress toward these goals in the
first year of the Reserve, a quasicoup in which a new Board of
Directors installed themselves at
the helm of BATH has left the
organisation ineffectual and slow
to apply for grants to undertake
Reserve work. Finally, the new
directors have severed ties with a
private research foundation that
was important to the Reserve’s
early success.
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Incense, medicines, essences and other NTFPs at stall
in Cruzeiro do Sul, Acré, Brazil
(Photo: Manuel Ruiz Pérez)

Particular commercially valuable NTFP species have been singled out as
having potential for management on a large scale in state-owned or private
forest reserves. Certain characteristics of the açai palm make intensive
management cost effective (see Muñiz-Miret et al. 1996; Clay 1997b). Clay
describes a natural forest enrichment practice of scattering açai seeds to
encourage greater regeneration. Stands are then periodically thinned to reduce
competition and individual palms are groomed to maintain stems in three size
classes of three stems each. The three large stems would then be harvested on a
three-year rotation. Similarly, Muñiz-Miret et al. (1996) studied the
management of açai in the Amazon estuary and found that intensive
management, including the thinning of competing plants, was cost effective
for large areas of forest. Rattan is another example of a commercially valuable
NTFP with the potential to be integrated into state-owned reserves. For two
Indonesian national parks, Siebert (1995) argues that commercial rattan
harvesting could be compatible with state management goals of forest protection
because it is found abundantly in primary forests and can be collected with
little disturbance to the forest. His research findings (discussed in Chapter
Five) suggest that extractive zones could be designated in the reserve and cane
harvesting conducted at species-specific, growth-rate-dependent intervals.
Despite these initiatives, NTFP utilisation in state-owned forests across
the tropics, whether reserved for protection or timber production, has by and
large been ignored in forest management practices. Harvesting has often been
allowed, sometimes through a permit system, but rarely have NTFPs been
managed. This situation is partly a result of the general lack of forest
management in tropical regions. In Latin America, Richards (1997) observes
that the state has made claims of ownership over extensive areas of forest but
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has been unable to manage them. In addition, commonly in state forest reserves,
NTFP harvesting is viewed as being in conflict with the goals of forest
management, whether oriented toward protection or timber production. When
the state does allow access through permit systems, it can be an opportunity
for corruption and bribery and the source of conflict between the government
forest officers and local communities (e.g. Agyemang 1994; Bhuiyan 1995;
Falconer n.d.: 177). Permit systems, as Falconer (p. 194) notes for Ghana,
often work as a tax, not a management tool. Access to NTFPs has been
prohibited in many forms of state reserves, yet it often continues illegally and
unmanaged, such as in the national parks of Sulawesi, Indonesia (Siebert 1995).
In mangrove forest reserves in Bangladesh, local communities who depend on
extraction and marketing of NTFPs are viewed by government forest officers
as threats to the forest and in need of strict control (Buiyan 1995).
Government-implemented community forest management projects are
one popular strategy to divert NTFP harvesting away from state forest reserves.
Appasamy’s argument (1993: 260) that ‘development of community lands for
raising fuel, fodder, and medicinal species... would reduce pressure on the forest’
is an example of this logic. Similarly, Gunatilake (1994: 25) suggests that a
‘long term management plan of a protected forest should include programmes
to reduce peripheral villager forest dependency’. Under this sort of approach,
the strategy is to integrate local communities into the overall management of
the forest by diverting demand. Instruments include the creation of buffer
zones, community-based management projects and community plantations.
The research on management practices for commercial NTFPs is in its
infancy, partly because research interests in NTFP commercialisation, as a
conservation and development strategy, is relatively recent. It also results
from the fact that the primary interest of scientific forest management
historically has been timber. In this historical context, local extraction of
NTFPs has often been outlawed or discouraged and rarely managed. In the
past decade or so, however, new management studies have been conducted
in an attempt to reduce the historic conflict between timber and NTFPs by
integrating the two forest uses.

Integrating Timber and NTFP Production
The principal concern of scientific forestry on state-owned forests has for decades
been the production of timber products. Many, if not most, national forest
development plans and valuation studies have therefore neglected to incorporate
NTFPs into management strategies (e.g. Gunatilleke et al. 1993; Tewari 1994).
Consequently, we know very little about the kinds of silvicultural treatments
that could produce optimal combinations of timber and non-timber products
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from tropical forests. In fact, logging tends to be viewed as detrimental to
NTFP harvesting (e.g. Peters 1996a). Tewari (1994) suggests, however, that
although timber management has tended to destroy the NTFP potential of
forests, the integration of timber and NTFPs could ensure the sustainable
extraction of both. In this section we review studies that either directly examine
the effects of different timber harvesting strategies on NTFPs or speculate on
the potential for integrating particular NTFPs into the management of timberproducing forests.
Research on managing simultaneously for NTFPs and timber has barely
begun, in part because of a general attitude that tropical forest management is
impossible. Hartshorn’s (1989) report of the timber harvesting experiments in
Peru’s Pichis-Palcazu Special Project has been widely cited as challenging this
assumption. The results of timber harvesting experiments show potential for
sustained yield management of natural forests and, by implication, for
integrating NTFP harvesting. Hartshorn points out that advances in the
understanding of gap-phase dynamics – as the principal pattern of natural
regeneration in most tropical forests – make natural forest management feasible.
He established demonstration clear-cut strips of 20 x 75 metres and 50 x 100
metres and allowed them to naturally regenerate. In the first plot, there were
over 155 tree species regenerating after 27 months. By implication, these
regenerated plots could contain numerous NTFP species that could be harvested
between timber rotations.
Hartshorn’s research on sustained yield timber extraction in the tropics
encouraged other studies on different harvesting and silvicultural treatments.
One of the most carefully designed research experiments on the production
and regeneration of NTFPs within timber management was conducted in the
Atlantic lowland tropical rainforests of the Rio San Juan region of Nicaragua
(Salick et al. 1995). The intent of the study was to quantify the abundance,
density and diversity of NTFPs before and after logging and evaluate the
potential for incorporating their management with silvicultural treatments.
Two long-term sampling plots were evaluated by sampling all of the vegetation
within random 10 sq m subplots. One long-term plot represented a primary
tropical rainforest plot before and one year after selective logging, and the
other plot represented a forest nine years after selective logging with and without
Hutchinson Liberation Silviculture treatment (in which selected young trees
are released from competition for light). Changes in ecological variables (e.g.
species diversity, plant density) associated with logging, regeneration and
silviculture were assessed, with particular attention on useful plant species.
One year after logging there was in increase in species (from 19 ± 5 to 33
± 10 species/10 m2) and density (from 42 ± 19 to 120 ± 60 plants/10 m2) due
to establishment or increase of secondary species (vines, grasses, balsa, cecropia)
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and seedling regeneration after logging. Densities of vines and secondary species
in particular increased dramatically with severe logging damage. Nine years
after harvest forest plots appeared to be returning to pre-harvest levels of species
(28 ± 6 species/10 m2) and density (76 ± 21 plants/10 m2). Hutchinson
Liberation Silviculture, while promoting growth of desired timber, did not
significantly affect either NTFPs or the basic physiognomy of the forest. Salick
and her colleagues contrast these results with other silvicultural techniques,
particularly the Hartshorn Strip Clearcut, in which regeneration was dominated
by resprouts and the proportion of vines was even higher. They conclude that
Hutchinson Liberation Silviculture provides the potential for simultaneous
management of NTFPs, and that their harvest can significantly reinforce
silvicultural management. That is, it is possible that NTFP extraction can be
combined with silvicultural treatments to reduce costs of management.
One possible approach for
integrating NTFPs with timber
management is suggested by
research on the growth and
propagation characteristics of
particular NTFP species in
South Asia. Gunatilleke et al.
(1993) present results of
interdisciplinary research at
Sinharaja in the lowland
rainforests of Sri Lanka. One of Processing palm sugar, Central Sulawesi, Indonesia
these findings is relevant to the (Photo: Brian Belcher)
question of timber and NTFP integrated management: with increased human
intervention in the primary forest, floristic richness declines but abundance of
some non-timber forest species increases. Specifically, sugar palm (Caryota urens),
medicinal vine (Coscinium fenestratum), wild cardamon (Elettaria ensal) and
rattans (Calamus spp.) greatly increased following selective logging. They
continued to expand until the canopy closed. Wild cardamon was more
common in logged sites than in undisturbed forests, and is especially common
along logging trails and in locations where the canopy has been opened.
Another study in South Asia investigated the potential of tree stand
improvement (TSI) practices to raise the productivity of both timber and NTFPs
from community forests in Nepal. Karkee (1995) defines TSI as an intermediate
tending operation past the sampling stage designed to regulate the growth of
pre-selected crop trees by cleaning and liberation felling. TSI demonstration
plots were laid out in a community forest in the Kaski District of Nepal. Part
of the interest in this study comes from previous findings that some community
forests are densely stocked with timber species and that silvicultural treatment
would be beneficial for the production of the NTFPs required by the
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communities. The objective was to provide quantitative information on the
availability of fuelwood, fodder, poles and timber that can be harvested over
time under different silvicultural regimes. In the Kharchyng-Azingare
community forest, six silvicultural regimes were tested: control, simple coppice
system, phased coppice system, coppice with standards regular system, coppice
with standards irregular system, and high forest system. The results of the study
indicate that a simple coppice system will produce maximum fodder, a phased
coppice system will produce high fuelwood and fodder, while a high forest
system is best for poles and timber. Control had the lowest level of total biomass
production.
Studies that involve experiments specifically designed to test the integration
of NTFP and timber management are rare. Other research, however, has found
potential for integration. Caldecott (1988 cited by Wickens 1991) speculated
that management prescriptions can increase NTFP production while reducing
harvesting intensity for timber in Sarawak. Lower timber yields could be offset
by increased NTFP revenue and the reduction in logging would produce less
ecological disruption. Richards (1993b) reports that, in forest areas of the
Yucatan, logging in the dry season is combined with chicle extraction in the
wet season. De Jong and Mendelsohn (1992) suggest that rattan could be used
for enrichment plantations in forests used primarily of timber extraction.
Evaluating the potential for harvesting rattan and other less important NTFPs
within permanent forest reserves in Indonesia, Van Valkenburg (1997) suggests
using multipurpose tree species for enrichment planting in timber-producing
forests in East Kalimantan. For example, Shorea species produce good quality
timber that could be harvested on a 35-year rotation. In between rotations,
illipe nut could be harvested as a commercial NTFP. He also describes the
integration of planting and managing large-diameter rattan with selective
logging on a 35-year rotation. Large-diameter is preferable to small-diameter
rattan that grows more densely and could inhibit silvicultural treatments. Timber
and rattan harvesting, planting and maintenance could be combined to reduce
management costs.
There are promising speculations about integrating timber and NTFP
management, but few studies that experimentally test the possibilities of different
management techniques and silvicultural treatments. To a large degree, the
status of research on timber-NTFP integrated management is reflective of the
larger issue of a general lack of scientific knowledge for tropical forest
management. Some of what is not known in the scientific literature, however,
can be found in research on customary forest management. As de Jong and
Mendelsohn (1992) observe for Southeast Asia, many forest-dwelling societies
have employed sophisticated management techniques to sustainably harvest
NTFPs for generations. Our review of this limited research, however, has
highlighted the following points:
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• Although commercial harvesting of NTFPs has long taken place on
state-owned forests, forest plans rarely (and only recently) explicitly
address the management of NTFPs.

• Studies of logging and silvicultural practices suggest that there are
opportunities for integrating timber extraction with NTFP collection
for positive ecological and economic outcomes.

Customary Management of Commercial NTFPs
Although state-led, scientific forest management may have historically ignored
NTFPs, everyday forest users and customary owners have long manipulated
forest plant communities to increase the productivity of favoured NTFP species.
In many cases, customary forest management practices are the result of
generations of trial and error experimentation. There is no single body of
literature encompassing local techniques for managing forests for commercial
NTFP production. The results of research on customary forest management
techniques are scattered in literatures representing a range of fields including
geography, history and anthropology. Within these disciplines, there is a lack
of data on the economic viability of managing for commercial NTFPs. As
Padoch and de Jong (1989: 102) observe, it is difficult to find studies with
‘production and income figures, as well as data on labor requirements’ that
would demonstrate that local management for commercial NTFP extraction
is a cost effective land use alternative. More recently, however, the forest resource
management literature has begun to incorporate the study of local knowledge
and customary practices into research on tropical forest management for NTFP
development. In this section, we will review studies of customary management
of commercial NTFPs and examine the ways in which it may be built upon for
further development.
A logical starting point for the investigation of customary management
techniques is an exploration of the different levels of management intensity
(i.e. the amount of investment of labour or capital in NTFP management).
NTFPs can be managed in gardens, swidden plots, forest fallows, secondary
forests and natural forests. Often the level of management changes as intensively
managed swidden plots become less intensively managed forest fallows (Padoch
and de Jong 1989). Management practices include long-term weeding to
encourage the growth or regeneration of commercially important species. For
example, Padoch (1995) observed that Dayak weeding varies in timing and
intensity depending on the species. Areas around durian trees are slash-weeded
annually to clear the ground where fruit falls and other weeding is ad hoc to
clear access for tapping rubber or palms. In the Amazon estuary, Anderson and
Jardim (1989) documented a variety of management practices designed to
increase açai palm production in swidden plots, forest fallows and natural forests.
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Selective pruning of açai stems and selective thinning of forest competitors are
common management techniques in floodplain forests. Their research on the
ecological effects of these management techniques is explored in detail in
Chapter Five.
Often, the level of intensity is recognised through localised nomenclatures
for land. The Dayaks of West Kalimantan recognise three types of forest (Padoch
1995; Peluso and Padoch 1996):
1.

Tembawang, or forest gardens. These are often former house sites.
Management includes occasional interplanting, weeding and clearing.

2.

Tanah adat are forest reserves preserved by customary law. They have
generally not been cleared, at least in village memory, but are heavily
managed, including planting and selective clearing of underbrush.

3.

Tanah usaha, or enterprise plots, are areas planted with highly
marketable species. Rubber is by far the most important.

As in the case from Amazonia (Padoch and de Jong 1989) these plots are
usually part of cyclic swidden-fallow agroforestry systems. The three managed
forest types differ in their management schedules and priorities. Enterprise
plots contain cash crops by definition, while forest gardens are rich in fruits
and are specifically managed to produce quality construction materials and
also contain marketed NTFPs.
Similarly, Anderson and Ioris (1992) observed that the level of NTFP
management intensity on Combu Island in the Amazon estuary defined three
major land use units.
1.

House gardens are the most intensively managed, typically involving
the removal of at least part of the original forest. The site is planted
with a variety of native and introduced plants that provide fruit, latex
and other products. Weeding is constant and organic material from
the floodplain is frequently brought in as fertiliser.

2.

Swidden plots are cultivated for one to three years and then abandoned
to forest fallow. Sometimes the site is managed through tree planting
of useful species or by favouring their establishment. These plots are
less common as the community’s economy has shifted to the
management of NTFPs from the third land type.

3.

Flood plain forest. On Combu, this land is further divided into subcategories, açaizal, where açai palm dominates, and cacaual, where
cacao groves dominate. The most common management practices in
the former involve selective pruning of palm stems and the selective
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thinning of forest competitors. Management practices in the latter,
which are the derived from abandoned plantations, is restricted to
weeding at two-year intervals.
There are uncounted variations in customary management practices that
have allowed the sustained harvesting of commercial NTFPs for decades.
Customary management practices have been shown to increase income from
commercial NTFPs, such as the in case of açai palm management in Amazonia.
One effect of management for commercial exploitation, however, has been to
reduce both the biodiversity and biomass of açai forests relative to less intensively
managed stands (Anderson 1988). On the opposite side of Amazonia, in
Ecuador, Aphandra natalia, an economically valuable palm, is subject to a variety
of customary management practices to increase productivity (Pedersen and
Balslev 1992). According to Quichua Indians in the region, clearing of
competing vegetation promotes the improvement of fibre quantity and quality.
De Beer and McDermott (1989) have documented a practice of rotational
harvesting of sago groves that both avoids overharvesting and stimulates
production by cutting only one or two trunks in each harvest cycle.
Variations in management intensity over time are often a response to
the market. Padoch and de Jong (1989) note several species planted in an
older forest fallow plot that are no longer in demand on the market. Anderson
and Jardim (1989) document geographic variations in management intensity
of açai palm in the Amazon estuary. Likewise, Muñiz-Miret et al. (1996)
demonstrate that açai is managed at various levels of intensity, ranging from
simple collection in natural forest stands to intensive management in home
gardens. Profitability and management intensity is clearly tied to proximity
to the main market. Even within a particular community, management
intensity may vary considerably among forest sites of similar origin. Padoch
and de Jong (1989) found that tree-planting and selective weeding (which
allows for some natural regeneration) may be ongoing for years in one fallow
plot, while in another, plot maintenance activities are halted after the second
year of fallow.
One of the reasons that so little research has been conducted on the
customary management of valuable NTFPs is that outside observers, particularly
government foresters, have only begun to notice local practices. Customary
management often goes unrecognised by outsiders, partly because many of the
practices are conducted in a casual manner and partly because the results of
long-term management and manipulation can be mistaken for natural forests
(Padoch and de Jong 1989). This is especially the case in areas where forests are
managed for diversity, such as in the Dayak-managed forests in West
Kalimantan. Padoch (1995) found 224 individual trees representing 44 species
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in one 10 x 200 metre transect in a Dayak forest garden (tembawang). For
West Africa, Fairhead and Leach (1996) convincingly argue that many of the
forest patches in the savanna transition zone are not remnants of natural forests,
as is commonly believed by most outside observers, but anthropogenic forests
created as a result of human settlement. Both studies take pains to point out
that although many naturally appearing forests are in fact derived from human
manipulation, not all of the manipulation constitutes conscious management.
Based on the studies reviewed, we conclude that customary management
for commercial NTFP production appears to occur least often in natural
forests. There are a few exceptions in the literature. One example of
commercial NTFPs that are managed in natural forests is honey and beeswax
from bee keeping in Miombo woodlands in Africa (Fischer 1993). Also in
Africa, Gakou et al. (1994) found in Mali that the greatest number of NTFPs
come from natural forests.
However, many of these were
not harvested for the market,
but for household subsistence.
Locally protected natural
forests in the form of ‘sacred’
groves in Ghana are
sometimes the sources of
important NTFPs, especially
medicinals (Falconer n.d.).
The same study by Falconer,
corroborated by Agyemang Africa’s miombo woodlands provide tatching grass, wooden
and other products for the local market
(1994), shows women in utensils
(Photo: J. Clarke)
Ghana harvest Marantaceae
leaves in a locally managed rotation system in government forest reserves. In
lowland Ecuador, some commercially valuable palm heart species, such as
Euterpe chaunostachys, are harvested almost exclusively from natural forest
stands (Pedersen and Balslev 1992).
The literature contains more examples of commercial NTFPs that are
managed in secondary forests, forest fallows or swidden cultivation plots. In
fact, Muñiz-Miret et al. (1996) use the term ‘managed forests’ as synonymous
with ‘secondary forests managed to produce NTFPs’. In a review of management
practices in Southeast Asia, de Jong and Mendelsohn (1992) document the
widespread practice of intensive rattan management in secondary forests in
Malaysia and Indonesia. The main concentrations of commercial NTFPs are
often found to be abandoned former settlements or forest garden sites (e.g.
Fairhead and Leach 1996; Peluso and Padoch 1996; Peters 1996b).
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NTFP management is cost effective in customary systems partly because
it is integrated with other land uses and labour activities (e.g. Padoch and de
Jong 1989; Anderson and Ioris 1992; Padoch 1992b; Bishop and Scoones
1994). Most often, income from the gathering and processing NTFPs provides
a critical supplement for households, but it is not the sole means of support
(e.g. Falconer n.d.). This strategy of multiple and integrated production activities
provides a great deal of flexibility in choosing where to direct labour for the
greatest returns. Fischer’s (1993) study of bee keeping in Africa’s Miombo
woodlands provides a good illustration of this adaptability. Honey hunting
and traditional bee keeping using bark and log hives have long been part of the
subsistence economy of the people in this region. Bee keeping is both integrated
with and, in terms of time allocation, competes with other activities such as
crop cultivation, hunting and fishing. Almost all bee keepers are also farmers,
but the degree of specialisation varies significantly as do the corresponding
management strategies. Depending on the comparative profitability of honey
at any given time or place, management intensity can be increased or decreased.
Part of the economic strategy of NTFP harvesting in the Amazon estuary is
diversification, which allows for family subsistence during the rainy season
when household income is low (Anderson and Ioris 1992). Fisheries, house
gardening and NTFP harvesting are combined to produce viable livelihoods.
Emphasis on one or another shifts seasonally.
Spatial and temporal flexibility in land and resource use is crucial to many
other customary management systems (e.g. transhumant pastoralism). This
built-in flexibility could be fundamentally incompatible with relatively inflexible
scientific management systems. Nevertheless, customary practices and local
knowledge can be complemented by scientific, technical management
techniques to increase productivity and promote forest conservation. Fischer
(1993) observed that the traditional bee keepers of the Miombo woodlands
had extensive and detailed environmental knowledge. This knowledge has been
successfully combined with new technologies, such as more efficient
manufactured hives. In the Seringal Porongaba extractive reserve area, the rubber
tappers’ association actively solicits outside technical assistance to enhance
traditional market-oriented NTFP extraction (Nepstad et al. 1992). We will
return to the issues surrounding compatibility between customary and scientific
management systems in the final section of this chapter.
Although the research literature on customary systems of commercial
NTFP management is highly fragmented and incomplete, we can identify some
salient points:
• The level of intensity of NTFP management is extremely variable in
time and space, even among households of the community. Many factors
influence this variability including market demand, geographic location
and individual household livelihood strategies.
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• Most customary NTFP management systems are part of larger integrated
systems of land and resource use that typically involve various
combinations of cultivation, fishing, hunting and gathering. This
integrated land use strategy has a number of consequences for the
economic viability of NTFP management, including minimising labour
costs, reducing exposure to risk, and a high degree of flexibility in
household production choices.

• Customary NTFP management rarely takes place in natural forests,
but more commonly in swidden plots, forest fallows and secondary
forests. Even when natural forests are managed for NTFP production,
it often happens that the composition and structure of the ‘natural’
forest is actually the result of long-term human occupance.

• The long-term nature of human manipulation means that many
customary management practices go unrecognised by outside observers.

Participatory and Co-Management
In the past two decades there has been a worldwide movement to actively
include the interests and needs of all forest users, not just timber extractors, in
the management of forests. In the tropical regions, this has commonly meant
that rural or forest-dwelling agricultural communities participate in some form
in the management of resources from state-owned or communal forests.
Participatory forest management was introduced in response to the social and
political pressures applied by disenfranchised customary forest users to state
forest agencies. These pressures combined with the growing ecological problems
of deforestation and decreasing biodiversity to increase the urgency for action.
Thus, in one sense, we can view the participatory approach as a response to the
perceived limits of ‘scientific forestry’ implemented by agents of the state (see
Peluso 1992a). We need not go into the extensive literature on the meaning
and practice of ‘participation’ in forest management here. It is sufficient to say
that participation can range from the granting of limited usufruct rights to
local communities to the creation of community managed forests to the comanagement of state-owned forest by special bodies comprised of government
forest officers and local community residents. Participatory forestry, comanagement, joint forest management, social forestry and community-based
forest management are just a few of the many terms that have been employed
in labelling the general goal of local community involvement.
The goals of participatory forest management can overlap quite closely
with the goals of commercialising NTFPs for conservation and development.
Participatory forest management projects often start by inventorying local nontimber uses of the forest as a way to incorporate community interests into
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planning. Almost by definition, participatory forest management incorporates
some form of NTFP extraction by local residents. Yet we found a noticeable
lack of research on the role of such an approach in commercial NTFP harvesting.
Many participatory management efforts are quite recent or are still at the stage
of gathering baseline data on NTFP uses (e.g. Appasamy 1993; Wissink 1996).
Many reports describe projects for the participatory management of NTFPs,
but few include findings on its social and ecological effects. Often these accounts
are written by project participants who may have difficulty distancing themselves
enough to critically evaluate the outcomes and consequences, both intended
and unintended. Nonetheless, these can be insightful and useful as quasi research
findings. In this section, we review these reports, along with the few studies
located on participatory forest management of commercial NTFPs.
Within the tropical regions, the current interest in participatory forest
management can be traced to South Asia in the 1970s. A brief review of this
history, with a focus on NTFP harvesting, is a useful starting point. In India,
one of the most successful initiatives in participatory management has been
that of West Bengal (Malhotra 1993; Malhotra et al. 1993; Ghatak 1995; Singh
et al. 1997). Known as Joint Forest Management (JFM), participatory efforts
began to emerge in the 1970s in sal-rich areas of the southwest of the state,
after decades of deforestation and
loss of biodiversity (Malhotra
1993). In 1953, most of the
natural sal forests had been taken
over by the state for scientific
management (Ghatak 1995). By
the 1960s, the degradation of
these forests and the growing
conflicts between forestdependent communities and the
forest staff led to the search for
an alternative management
strategy. Following a forest
Silk processing, India (Photo: Brian Belcher)
department conference in 1972,
participants urged the government to ‘encourage setting up of local forest
protection committees... [and] to identify the needs of forest produce of local
population (sic)’ (cited by Malhotra 1993: 748). This was the first time ‘perhaps
in the whole country, that local people were involved as partners in the
management of the forests’ (p. 2).
Around the same period, Nepal was also developing its version of
participatory management. In 1976, national legislation was enacted to initiate
community participation in the management of forest lands, and was quickly
followed by further legislation ‘decentralising’ the management of community

92

MANAGEMENT ISSUES FOR COMMERCIAL NTFPS

forests (Gautam 1995; Fox 1995). The ensuing regulations recognised the rights
of villagers to manage community, or ‘panchayat’, forests with technical
assistance from the Department of Forests.
Variations on the theme of participatory forest management have now
been established in virtually every region of the tropics. In West Kalimantan,
Indonesia, a ‘Social Forestry Development Project’ was initiated in 1990 to
redress the loss of customary access with the implementation of state forest
management (Graefen 1995; Maryani 1995). The project entails the creation
of ‘participatory forest management bodies’ to manage community forests with
the assistance of the forestry department. In Sub-Saharan Africa, almost every
national park and many forest reserves now include local participation and
community resource needs in their management efforts (Neumann 1997b).
State forest agencies in Africa have established management units specifically
to coordinate the involvement of communities settled adjacent to state-owned
forests (e.g. Agyemang 1996).
After almost three decades,
what do we know about the
potential of participatory
approaches to improve the
management of commercial
NTFP
production
and
harvesting while simultaneously
advancing socio-economic
conditions in local communities?
We can begin to address this
question by referring to Fox’s
(1995) study of NTFP
management that compared the
forest-use practices of a village in Anji County Bamboo and Wooden Products Development
the hills of central Nepal at two Co., Zhejiang, China (Photo: Manuel Ruiz Pérez)
points in time: 1980 and 1990. This period coincides with the implementation
and modification of the government panchayat forest programme. In the early
1980s, the national government transferred management of most state forests
to the control of the panchayat (local government) administration. Panchayat
boundaries included many villages and the forests that each traditionally had
accessed and managed. But some villages found ‘their’ forests now legally
belonged to an adjoining panchayat administration. Despite the situation where
official management of forest use lay outside villagers’ control, they did create
committees to manage and protect ‘their’ legally designated panchayat forests.
Fox’s study focuses on these community managed forests.
A number of events occurred between 1980 and 1990 that affected nontimber forest resources in the village. Certain patches of forest land were turned
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over to the community through the panchayat forest regulations, a forest
enrichment programme was initiated with state assistance and a road (which
allowed the importation of chemical fertilisers) was completed. In 1990, a
‘people’s movement’ overthrew the national government and as a result the
decentralised but inadequate panchayat system was abolished. The forest
committee no longer had to share the proceeds from management activities,
such as thinning, with the panchayat leader. Forest management responsibilities
were transferred from panchayat administrations to many much smaller, and
much more directly involved, ‘forest user groups’. As these developed, there
were controversies over the rights to forest products that result from thinning,
in part because the service castes were not fully represented in these groups.
Gradually representation was broadened as it was realised that participation by
all users was essential for effective management.
Fox found that while forest use did not appear very different, the condition
of the forests themselves was much improved from 1980 to 1990. He concluded
that this particular system of community-based management demonstrates
improved both the productivity and the quality of the resource base. He
attributes the success of community forest management to the democratisation
of local government (culminating in the fall of the panchayat system), and the
support of the state for community management, as well as outside interest
and support.
Gautam’s (1995) assessment of Nepal’s experiment is less optimistic than
that of Fox. He suggests that the management of NTFPs on community forests
has been of limited success because it was oriented towards fodder, fuelwood
and timber only. The different conclusions are partly because Fox counts fodder
and fuelwood in the category of NTFPs. Gautam argues that many collectors
and forest user groups in Nepal do not have the knowledge of NTFP
management, processing and marketing that would allow them to take
advantage of the potential benefits of commercial development. He concludes
that technical assistance in the form of extension services is required.
Several authors have reviewed the implementation of joint forest
management (JFM) initiatives in West Bengal (Malhotra 1993; Malhotra et
al. 1993; Ghatak 1995; Singh et al. 1997). It is revealing to compare their
findings. Success of JFM has been greatest where the forest-to-household ratio
is high, the forest is dominated by rapidly regenerating sal that generates NTFP
income at a relatively early stage under management, and the user populations
possess local forestry knowledge and skills.
The most recent study gives particular attention to the social and ecological
aspects of NTFP use and marketing associated with JFM. Singh et al. (1997)
stress the importance of a supportive, leftist state government in providing the
political environment for implementing new institutions for community-
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oriented forest management in the 1980s. For example, in 1986 the forest
department agreed to share 50% of the usufruct from some plantations with
poor rural populations. Much of the usufruct from these and other forests is in
the form of NTFP harvesting for both subsistence and cash income. Ecologically
the implementation of JFM coincided with increased natural regeneration and
a rise in the proportion of forest cover. The study showed, however, that the
socio-economic impacts of JFM are mixed – women’s involvement in
management has not been significantly increased. The authors conclude that
because of the heterogeneity of rural communities, many questions regarding
social equity remain to be addressed by further institutional changes, especially
in the area of property rights in forests.
Two studies separately corroborate these findings. Malhotra (1993) also
found positive ecological outcomes associated with the implementation of JFM
in West Bengal. He noted that through membership in forest protection
committees (FPCs), local villagers participate in forest protection in return for
free NTFP usufructs, first preference for employment, and a promise of a 25%
share in the net cash benefits from sale of short rotation sal poles. The Forest
Department provides financial assistance and technical expertise to FPCs.
According to Malhotra, these material inducements and support have
encouraged more careful management of sal forests, resulting in increased forest
cover and biodiversity. In southwest Bengal Ghatak (1995) found mixed results
in the area of women’s involvement similar to those of Singh and Singh. Ghatak’s
research emphasised women’s current and potential roles in NTFP management
within the state-sponsored programme of JFM. Villagers adjacent to JFM forests
can become members of official forest user groups (i.e. FPCs), entitling them
to earn income from forestry labour, help government in protection activities,
and take part in management decisions.
Until recently, the role of women in NTFP collection, utilisation and
management in rural India has been ignored, but it is now widely acknowledged
that women are the primary users of forests. Since women spend much more
time in the forest than men, they were granted the right to become official
FPC members in 1991 under a ‘joint membership’ rule for husbands and wives.
The main commercial NTFPs in the region are sal and tendu leaves, with
plates made from sal being the most important income-generating activity for
women. Despite the importance of women’s roles, training programmes,
marketing assistance, credit programs and other services often ignore this group.
Even though women are official FPC members by law, voting rights are limited
to one per family. The men of the households usually take the votes and women’s
opinions are rarely considered under this system. Ghatak concludes that
government foresters lack the skill and training needed to encourage women’s
participation in forest management.
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Rao and Saxena (1996) examined the management of NTFPs in three
remote villages of the Central Himalayas, Uttar Pradesh, India. They noted
that scientific management of the state-owned forests structured a choice
between either conservation (on ecologically sensitive lands) or timber extraction
and did not incorporate customary NTFP extraction in a rational manner.
That is, the state allowed the harvesting of NTFPs on a four-year rotation
without any scientific data to justify the cycle. In contrast, panchayat forests
scheduled NTFP harvesting of medicinal plant products on a 12-year cycle,
suggesting that the government’s 4-year cycle may be too short to sustain
harvesting. Management practices differ between government-owned forests
and village community-owned forests and local communities were found to be
more conscious of sustainable utilisation of the forests they own and manage.
In Sub-Saharan Africa, Agyemang (1996) was more positive about state
efforts to encourage women’s participation in management. He describes a
pilot case study of participatory management of a state-owned forest reserve in
Kwapanin, Ghana. For many of the women in Kwapanin, gathering foodwrapping leaves from the forest reserve provides a vital, sometimes the only,
means of livelihood. During the 1980s, an atmosphere of mistrust characterised
the relationship between leaf gatherers and the Forest Department. Villagers’
complaints included cumbersome collection permits (for collecting within the
reserve), frequent bushfires coming from the forest, and little face-to-face
relationship with Forestry Department officials.
To address these problems the
Forestry Department, through its
Participatory Forest Management Unit
(PFMU), initiated an NTFP
management experiment. Prior to the
experiment, women leaf gatherers had
organised themselves into an
association with an appointed
spokesperson. The PFMU worked
through this association to implement
a registration system that gave much
responsibility for monitoring the
activities of gatherers to village
institutions, notably the chief and the Making traditional bamboo music instruments,
West Java, Indonesia
government’s representative in the Tasikmalaya,
(Photo: Manuel Ruiz Pérez)
Committee for the Defense of the
Revolution. Agyemang believes the experiment established that NTFP users
were capable of conducting themselves responsibly in the reserve and becoming
effective partners in forest management. It also helped to improve solidarity
among leaf gatherers and relations between gatherers and the Forestry
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Department, as well as raising the social standing of the women’s leaf-gathering
association within the community.
A Papua New Guinea effort to include women Galip nut (Canarium
indicum) collectors in forest management has not yet had such positive results
as the case from Ghana (Wissink’s 1996). The Kandrian Gloucester Integrated
Development Project, a five-year rural development project funded by AusAID,
aimed to create a galip nut industry in West New Britain Province. The project
began in 1993 with the goal of providing increased wage-earning opportunities
for women while conserving C. indicum, a traditionally significant and
commercially valuable timber resource. The central plan was to offer the
customary owners of communal forests an alternative to logging. Despite the
programme’s objectives, most of the galip nut sellers so far have been men,
purportedly because women collectors in remote villages do not travel to the
market sites. Wissink identifies a number of structural constraints inhibiting
women’s participation including disadvantages in education and political power
relative to men, cultural restrictions on women’s travel, and little experience
working as paid labourers.
Also in Papua New Guinea, Olsson’s (1996) report on a project to collect
and market okari nuts offers insight on the difficulties of integrating
fundamentally different decision-making processes into participatory forest
management. Critical to this project was a participatory model that addressed
the perspectives of both outside advisers (who wish to move quickly based on
decisions made by a group of representatives) and local stakeholders (who wish
to consult and create consensus within the groups they represent). The solution
was a two-tier process that entails both local village meetings (including
everyone) and higher-level meetings (including only village representatives).
Olsson suggests that an important lesson learned in this project is that traditional
clan organisation should influence the management structure. The enterprise
is moving from a strong central management to greater independence within
its various zones. Also important to the enterprise’s development was the
printing, packaging and oral dissemination of community knowledge about
current practices, appropriate technologies and various forms of baseline data.
Finally, two studies of Indonesia’s Social Forestry Development Project
(SFDP) in Sanggau, West Kalimantan, suggest limits to the compatibility of
participatory management initiatives and efforts to promote commercial NTFP
extraction (Graefen 1995; Maryani 1995). The project is creating Participatory
Forest Management Areas (PFMA), with supervision from government, villages
and agroforestry groups. Within the areas, communities will have long-term
usufruct rights to forest lands under direction from the Ministry of Forestry
(Maryani 1995). However, the development of marketable NTFPs from the
highly diversified polyarchic forests of the region is difficult (Graefen 1995).
The SFDP conducted a basic inventory of candidate NTFPs for commercial
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development. Three products not currently traded from this area (bamboo,
rattan and damar) were considered worthy of further study. Graefen concludes
that numerous obstacles must be overcome in the development of potential
NTFPs in Sanggau’s species-rich forests. He suggests that timber extraction
combined with the intensive cultivation of NTFP species would be the most
economically efficient objectives of participatory forest management.
Based on this set of studies and reports, we can identify several findings
critical to the use of participatory management approaches to NTFP
commercialisation.

• The results of participatory efforts can be quite uneven, both within
and between particular management systems. The ecological conditions
of the forest, for example, may be improved while socio-economic
conditions for forest users may remain unchanged or even be worsened.

• The relative success of participatory forest management may, to a great
extent, depend upon political and economic forces well beyond the
control of a particular project. These forces might include a socially
progressive central government or a grassroots democratisation
movement.

• Communities are heterogeneous and NTFP-related interests may be
fragmented within the community and may conflict along gender, class
or ethnic lines. Participatory management efforts can bring these fissures
to the fore of community social relations or even produce new fissures.

• There is a potential contradiction or even paradox in attempts to
incorporate and be sensitive to local institutions and customary practices
while at the same time targeting under-represented social groups for
participation. For example, encouraging women’s involvement in forest
management in communities that are strongly patriarchal implies a
major transformation of existing cultural values, socio-economic
structures and political institutions. In the cases from West Bengal and
the Kandrian Gloucester Project in PNG, women were targeted for
involvement, but the programmes have as yet failed to truly integrate
women’s because of existing gender roles and gendered power relations
within the communities.

• The incorporation of pre-existing institutions is important for the
successful involvement of local communities (hence, the paradox
mentioned above). In Ghana, the participatory forest management
initiative operated through the existing leaf collectors association which
in turn was linked to both customary and government political
institutions. In the okari nut project in PNG, clan-based political
institutions utilising consensus were left intact but institutionally linked
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to a more westernised system of representative decision making. We
will return to some of these questions in the Management Issues section
of Chapter Six.
All local communities do not necessarily possess the organisational skills
and technical knowledge to conduct forest management for NTFPs. Some
products historically may not have been economically important enough to
have warranted the development of community based-management systems
(Edwards 1996b: 37). Sometimes, as Lynch (1995) notes, community-based
management projects owe their existence to third-party interventions (e.g.
NGOs) which have helped with training and finance. Some aspects of
community-based management, such as the effort to involve women forest
users, may be almost totally ‘donor-driven’ in many instances (Stephens 1995).

Summary
The focus of this chapter has been research that addresses the techniques,
practices and formal institutional structures for the management of commercial
NTFPs. We found that there have not been many studies on explicit state
initiatives to manage commercial NTFPs, in part because there are in fact few
state-led initiatives. Perhaps the most promising research results of state
initiatives are found in analyses of management practices designed to integrate
timber extraction with commercial NTFP harvesting. Conclusions indicate
that silvicultural treatments can enhance the production of some NTFPs while
simultaneously allowing for sustained timber harvesting.
The literature on customary management systems reveals a wide range of
intensity both within and among forest communities. Intensity varies along
multiple axes of social, economic, geographic and ecological factors. These
include the distance of the NTFP source from dwellings, proximity to the
market, the commercial value of the NTFP, the nature of ownership and access
rights, the natural productivity of a particular forest area, and the temporal
position of the land in the swidden cycle. In addition to the complexity of the
possible combinations of these factors, the overall livelihood strategy of a forest
community or household has a great influence on how much labour time is
invested in NTFP management. That is, NTFP management practices can be
integrated into other land use activities such as farming and hunting. What
often makes customary management practices cost effective is the fact that
they are carried out in conjunction with other activities.
Implementation of state co-management initiatives in South Asia has often
been followed by improved ecological conditions of the forests. The research is
inconclusive, however, with regard to the precise causal linkages between comanagement and ecological conditions. Most of the studies reviewed
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nonetheless suggest that participation and benefit sharing with local forest
communities has resulted in more careful management with a subsequent
increase in forest cover and increasing biodiversity. The socio-economic effects
are less predictable, with many co-management initiatives neglecting the
interests of large portions of forest communities. In terms of the distribution
of social and economic benefits of commercial NTFP management, those
initiatives that incorporate pre-existing institutions and organisations appear
to have the most positive outcomes.

Latex processing in Central Kalimantan, Indonesia (Photo: Christian Cossalter)

Chapter Five

Ecological Aspects of NTFP
Commercialisation
The current wave of policy interest in marketable NTFPs is not the first of
the modern era, although one may argue its character is historically unique.
The initial search for useful NTFP species drove much of Europe’s scientific
explorations and economic enterprises in the tropical regions at least since
the late 18th century (Grove 1995). During the era of European colonialism,
colonial foresters, district administrators and agricultural officers were
dutifully collecting information on local knowledge and uses of forest products
and calculating their potential contributions to state revenue or private profit.
Rubber, beeswax, quinine and gum arabic were just a few of the NTFPs
from that early wave that helped fuel the expansion of the European empire
and industrial growth. Today, however, the interest in NTFPs has shifted to
emphasise – in some cases, to privilege – the potential ecological benefits of
commercial harvesting. The startling rates of conversion of tropical forest
lands and the associated negative effects on biodiversity over the past three
decades have pushed scientists, government policy-makers and forest
communities to search for new land use models. Extractive reserves exemplify
the basic logic of these new models – that biodiversity can best be maintained
by linking it to people’s economic self-interests. Commercialisation of NTFPs
for forest conservation and biodiversity maintenance has thus been at the
centre of the debates on the best policy directions.
In this chapter we examine the empirical evidence on the interactions of
commercialisation and forest ecology, with special attention to biodiversity
conservation issues. In assembling the literature, we concentrated on field
studies that in some way addressed the ecological aspects of commercial NTFP
exploitation. For most researchers, the central ecological question in any system
of commercial exploitation is how much of the resource can be harvested without
diminishing its capacity to regenerate or degrading the environment. In other
words, the current interest in the link between forest ecology and NTFP
commercialisation can be viewed as the most recent application of the principle
of maximum sustained yield in forest management.
We begin the chapter in the area of ecological effects that result from
commercial NTFP extraction. The studies were divided into those that found
negative ecological effects and those that found neutral or positive outcomes,
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giving special attention to the roles of market, institutional and ecological
conditions. We then look at the relationship between commercialisation and
ecology in the other direction, focusing on findings that indicate how ecological
conditions influence the potential for successful NTFP commercialisation. In
the last section we focus on the methodological issues, examining how causal
linkages between ecological conditions and commercialisation are demonstrated
(or not) in this research.

Ecological Effects of Commercial Harvesting
In this section we review the empirical evidence on the ecological impacts of
commercialisation. Of the cases (mostly field studies) reviewed, the majority
(about 66%) reported generally negative impacts from commercial harvesting.
However, the negative findings of the majority of the studies should be
interpreted with caution, not least because our sample of cases is not statistically
representative of the population of all cases. Even if it were, there remains a
problem of drawing conclusive generalisations since it is far easier to design
research to demonstrate the presence of negative ecological impacts than their
absence. With this cautionary note in mind, we have presented these studies
by separating them into those with negative ecological findings and those with
findings of minimal or no negative effects. Negative effects for our purposes
generally means resource depletion, though some studies attempt to document
or predict environmental degradation more generally, particularly declines in
biodiversity.

Negative Ecological Effects of NTFP Commercialisation
Here we summarise and categorise the types of negative effects of NTFP
commercialisation. In addition, since many of the studies cited (including field
studies, historical studies and reviews) attempt to explain the social, economic
or biological forces underlying resource depletion and habitat degradation, we
make an effort to categorise explanations as well. For heuristic purposes, we
use these categories of explanation for our review. While recognising the
difficulties of singling out one causal factor, we have classified the literature
based on each study’s emphasis on one of three explanations: market,
institutional or biological conditions.
One of the most common ecological concerns expressed by researchers is
that the creation of new or the expansion of existing market demand for NTFPs
will led to overharvesting and resource depletion. One interesting laboratory
for examining the effects of the creation of new markets for NTFPs, where
almost none existed previously, is found in southern Africa. Several studies and
overviews of a relatively new handicraft industry in basketry in the region
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document a rapid rise in demand for
wild sources of fibre and dye over the
past two decades (Terry 1984; Terry and
Cunningham 1993; Bishop and
Scoones 1994). The emergence of
commercial handicraft basket
production in southern Africa can be
traced to Ngamiland, Botswana, where
it was established as an economic
development project for a
Hambukushu refugee population.
Hambukushu manufacturing of baskets
for export began in the early 1970s with
the creation of the Botswana buying
and
marketing
parastatal,
Botswanacraft Marketing Company.
Basket-makers responded by creating
more complex and distinct designs that
market, Burkina Faso, Africa
were more appealing to an export Old
(Photo: Christian Cossalter)
market (Terry 1984). In other parts of
southern Africa, the basket-making industry is even more recent. In the Zambezi
Valley in Zimbabwe, commercial production among the Tonga began in 1984
with about 20 weavers. Five years later there were 200 weavers producing baskets
for sale (Terry and Cunningham 1993).
Ecological problems have accompanied the rapid growth of the industry
in southern Africa, including resource depletion from destructive harvesting
techniques and overharvesting. The resource base for basketry in the region
includes at least 30 indigenous species for fibre and another 22 species for dyes
(Terry and Cunningham 1993). These resources are coming under increasing
pressure as the market expands and scarcities are being reported in several
countries. In western Zimbabwe, a weaving club started in 1986 with 20
members and expanded to 500 by 1988, resulting in the diminished availability
of a resource that had been previously viewed locally as unlimited (Terry and
Cunningham 1993). In the case of Ngamiland, mbare palms (Hyphaene
ventricosa), the source of fibre, became scarce within a few years of the start-up
of basket-making. By the late 1970s, a group of specialised collectors had
emerged to bring palm leaves from ever more distant areas (Terry 1984).
Furthermore, an estimated 40% of these basket-makers engaged in harmful
harvesting techniques that involve wholesale cutting of the trees rather than
selective leaf harvesting that would allow continued growth. Likewise, the study
by Bishop and Scoones (1994) of basket production in two Ngamiland sites,
Ogxe and Wabe, demonstrates how the degree of resource depletion depends
on the harvesting technique. In Wabe harvesters are non-selective in their cutting
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and use destructive tools (hoes and axes). As a result, harvesting pressure has
threatened the supply of palms.
Two historical studies from quite different ecological settings provide
further evidence of the dangers of resource depletion associated with a rapid
rise in demand on the international market. The first analyses the case of the
19th-century gum arabic (Acacia senegal) trade in West Africa to demonstrate
how increased commercialisation of an NTFP may lead to environmental
degradation. Hanson (1992) details the rise and decline in importance of gum
arabic trade in the Senegal River area from the late 18th century to the 20th
century resulting from the interrelated factors of unsustainable harvesting,
repressive labour conditions and shifts in the world market. He speculates that
increasing market demand for gum arabic led to both an increase in labour
demand – met by slavery – and destruction of the resource by overharvesting.
In combination with the substitution of synthetics on the world market, this
brought about the decline of production in West Africa and a shift in the
centre of production towards the interior of the continent.
A second historical example comes from Clay’s (1997b) detailed description
and analysis of the ecological sustainability of açaí palm (Euterpe oleracea Mart.)
heart harvesting in the Amazon estuary in Brazil. Palm hearts were first
introduced on the international market in the 1950s. Harvesting to meet the
increased demand for export ‘led to the collapse of the palm heart industry in
southern and eastern Brazil by the end of the 1960s’ (p. 290). As in the case of
gum arabic, the response to resource depletion was a geographical shift in
production. In the 1970s, extraction moved to the Amazon River estuary where
açaí grows in dense natural stands. A pattern of ‘cut and run’ continues in the
new extraction zone whereby processing factories move from site to site as the
surrounding resources are depleted. Clay cites the facts that shortages in supply
are occurring and that the average size of marketed palm hearts has declined
over the previous 20 years as evidence of continuing ecological degradation.
One of the most detailed studies of ecological impacts we reviewed attempts
to document the effects of commercial NTFP extraction on the structure and
composition of a dry deciduous forest in the Biligiri Rangan Hills, India (Murali
et al. 1996). Specifically, the objectives were to ascertain the amounts of major
NTFPs gathered per unit area, to determine the relative abundance of NTFP
species, and to examine the impact of extraction on the population structure
of extracted species. The study was conducted around a hamlet of 92 households
of members of the Soliga group, one of the indigenous tribes of south India.
Two sites were chosen, one close to the settlement and one distant. Five onehectare plots were sampled in each of the sites. The frequency of different size
classes indicates that overall regeneration is poor in the area. Proximal sites,
where extraction is higher, showed higher tree mortality and fewer species.
Furthermore, NTFP species showed a greater deficit of small size classes than
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the timber forest species, suggesting that regeneration is affected by collection
of seeds and fruits from NTFP species.
The occurrence of negative ecological impacts resulting from expanding
markets is closely associated with a second group of explanations: institutional
conditions. This category includes property regimes and government regulatory
mechanisms. The studies reviewed above appear to define a common pattern
of property regime whereby an NTFP with a history of little or no commercial
value is not subject to well-defined and enforceable claims of ownership and
control.9 The problem of overharvesting quickly emerges because there are no
existing controls on access and, therefore, a situation of open-access exists
simultaneously with rapidly rising commercial value. A study assessing the
economic and ecological effects of NTFP extraction in three districts of Nepal
found that residents are aware that there has been a gradual decrease in the
amount of NTFPs available (Karki 1995). The development of market
infrastructure over the last 30 years has encouraged overexploitation. The main
problem for resource conservation is rising market demand, combined with
ill-defined and misassigned property rights. This translates to a lack of incentives
for individuals to conserve these resources for long-term use.
In the Peruvian Amazon, a local informant recalled how all the largest
Croton lechleri (Euphorbiaceae) trees were felled by outsiders with no tenure
claims for one-time commercial extraction of medicinal products (Phillips
1993). The immediate result of this situation is localised resource depletion
and scarcities. Rising market demand may also undercut the resourceconservation role of existing property systems, as Cunningham (1990a) suggests
in his study of the ecological effects of sap tapping for two palm species,
Hyphaene coriacea and Phoenix reclinata, in the Maputaland area of northeastern
South Africa. Even though well-defined property rights have been long
established there, the rapid shift from subsistence to a ‘consumer approach to
tapping’ is leading to higher extraction rates and the possibility of resource
depletion. Finally, Southgate (1998: 47) offers the 19th-century example of
Cascarilla roja (Cinchona spp.), a natural source of quinine, as a case where
rapidly rising demand led to resource depletion and the collapse of extractive
activities.
The absence or weakness of institutions, customary or government, that
can monitor and control the extraction process is another factor identified as
underlying the adverse effects of commercial extraction. In this discussion, we
include social institutions related to the possession and dissemination of
knowledge of extraction techniques. Studying the sustainability of the extraction
9

Systems of land and resource tenure and their relationships to commercial NTFP
extraction are addressed at greater length in Chapter Two.
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of chicle latex (Manilkara zapota) in the Maya Forest Reserve, Guatemala,
Dugelby (1998) detailed the organisation of labour for extraction, pointing
out that 40% to 50% is migrant labour. She found important differences in
the harvesting attitudes and techniques between local and migrant extractors;
migrants tap a significantly greater proportion of available trees, leaving fewer
for the next year. Migrant workers (whose proportion is increasing in the labour
force) are less affected by customary rules, less knowledgeable and less concerned
with sustainability issues.

Another analysis that provides important detail about the effect of labour
organisation on the extraction process is by Cunningham and Mbenkum
(1993) who focus on the harvesting of Prunus africana bark in Cameroon.
Initially, a private company, Plantecam Medicam, had a monopoly on
harvesting and employed its own harvesters, many recruited from the Dshang
region in western Cameroon. Workers were (and are) trained to harvest
carefully and face dismissal if they are caught taking all of the bark from a
tree. In 1985 the government licensed an additional 50 Cameroonian
entrepreneurs to harvest the bark. Since then, the quantity of bark harvested
has been increasing. Local harvesters interviewed express concern over both
the killing of P. africana trees and the preferential employment of outsiders
as harvesters. A partial ban was placed on harvesting in 1991 as a result of
tree die-off from excessive bark removal and tree felling, a situation that the
authors link to the influx of new extractors who have poorer knowledge,
skill and attitudes towards sustainable extraction.
Clay’s description of cut-and-run açaí palm heart (Euterpe oleracea
Mart.) harvesting in Amazonia highlights the problems of monitoring and
controlling the extraction process in order to minimise ecological impacts.
In a word, there are powerful ‘disincentives’ (Clay 1997b: 300), some of
them institutional, to using careful harvesting techniques. First, in the area
where harvesting is concentrated, land tenure is commonly uncertain and
ill-defined. Conditions of open-access often prevail. Second, small-sized
palm hearts, though illegal, are readily saleable to processors due to weak
enforcement of regulations. Third, the physical conditions of extraction
are conducive to non-selective harvesting; once an extractor has made the
arduous trip through undergrowth to reach the açaí, he will have little
incentive to cut selectively (p. 300). Combining all of these conditions, it is
easy to see the rationality of overharvesting.
The biological characteristics of NTFP species, our third category of
causal conditions, have an important influence on the potential for
commercial extraction to result in negative ecological impacts. We refer to
Clay (1997b) once again and his analysis of açaí palm heart extraction.
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Several species of Euterpe are harvested for hearts. Euterpe edulis is singlestemmed, so the individual plant does not survive harvesting, and natural
stands can be quickly decimated. This species characteristic was a major
factor in the relatively rapid collapse of the industry in southern and eastern
Brazil when harvesting for an international market began in the 1950s.
Euterpe oleracea, on the other hand, is a multistemmed species and so hearts
can be extracted without killing the individual plant. Similarly, in the study
of palm tapping in South Africa (Cunningham 1990a) both palm species,
Hyphaene coriacea and Phoenix reclinata, occur in multistemmed clumps
which survive tapping though individual stems may be killed.
Commercial bushmeat harvesting is an activity where biological
characteristics influence individual species tolerances for higher levels of
extraction. In Equatorial Guinea, West Africa, Fa et al. (1995) assessed the
impact of commercial hunting on forest mammals. Their model included
individual species biology, notably reproductive characteristics, to estimate
potential productivity and harvestability. Rodents had high production
figures and primates low figures. Species vulnerability to overharvest
correlates strongly with their intrinsic reproductive potential. Similarly,
FitzGibbon et al. (1995) examined whether hunting and trapping off-take
exceeds sustainable harvest rates of several small and large mammal species
in Arabuko-Sokoke Forest, Kenya. Their findings suggest that harvesting
has reduced the populations of primates and large ungulates while smaller
species are harvested at sustainable rates. Again, differences in reproductive
rates are among the main factors influencing the relative impacts of hunting.
An historical case study of commercial wildlife exploitation reinforces
the importance of biological characteristics. Farrow (1995) employed an
established economic model of extinction to examine the cases of the
extinction of the passenger pigeon and the near-extinction of the American
Bison. The historical evidence points to the importance of biological and
ecological characteristics of individual species, such as habitat requirements,
reproduction rates and minimum viable population size, in determining
the possibilities for a non-extinction equilibrium.
Most of the studies cited throughout this section focus on the impacts of
commercial harvesting on populations of individual NTFP species. Other
research, particularly on fruit or seed harvesting, has attempted to document
or model the effects on community function and structure. Negative system
effects include declines in nutrient supply, decreased system productivity and
decreased biodiversity (Hall and Bawa 1993; Shankar et al. 1996; O’Hara 1998).
In a continuing study to monitor the huano (Sabal mauritiiformis) harvest in
the Río Bravo Conservation and Management Area of Petén in northwestern

108

ECOLOGICAL ASPECTS OF NTFP COMMERCIALISATION

Belize, O’Hara (1998) noted that
this palm concentrates significant
amounts of potassium in its
leaves. Monitoring the effects of
long-term extraction on soil
fertility is therefore critical to
understanding system effects.
Shankar et al. (1996) gathered
data on the productivity of amla
trees (Phyllanthus emblica), and
the links between productivity
and levels of extraction in India.
Analysis
indicates
that
approximately 13% of the fruits
are commercially harvested
(though this may be an
underestimation). The authors
speculate that fruit harvesting
above some unknown threshold Animals for sale at the roadside, Laos
could have negative ecosystem (Photo: Brian Belcher)
impacts by depriving wild animal
species of an important food source. Bushmeat harvesting has the potential to
alter ecosystem structure and functioning where one or more important animal
species are depleted (e.g. Fa et al. 1995; FitzGibbon et al. 1995; Jorgenson
1998). Hall and Bawa (1993: 246) point out that the harvesting of animals
that ‘act as pollinators, seed dispersal agents and herbivores... can influence...
community level processes’. In the Maya Forest in Quintana Roo, Mexico,
Jorgenson (1998) speculates that hunting may affect the forest biological
community because of mammals’ roles in seed dispersal, herbivory and seed
predation, and predation of other animals.
Even those studies that raise questions about system-wide effects of
commercial extraction do so based on extrapolating from the empirical results
of one to a few NTFP species. In fact very few of the research designs we
evaluated directly measure ecosystem effects. While Murali et al. (1996)
attempted such measurement in the Biligiri Rangan Hills of India, they could
not definitively separate commercial extraction from other influences on the
forest ecosystem. NTFP species showed a greater deficit of small size classes
than the timber forest species, suggesting that regeneration is affected by
collection of seeds and fruits from NTFP species. They note, however, that
other factors beside NTFP extraction could be influencing diversity and
regeneration including soils, microclimate, historical land use, fire, and grazing.
Hence, even in well-designed field studies it is difficult to single out causal
factors in environmental change and degradation.
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On an Amazonian site, Nepstad et al. (1992) compared biotic
impoverishment for three different land uses: NTFP extraction, ranching and
logging. Their findings indicate that Brazil nut is the only tree species that may
be undergoing population decline through extractor activities. However, a much
larger percentage of the forest (90%) remains intact through NTFP extraction
than is the case through logging (50%) or ranching (50%). Forest conversion
to pasture, practised by both ranchers and, to a lesser extent, NTFP extractors,
clearly provokes the greatest biotic impoverishment of the activities examined;
it can virtually eliminate the native biota, reduce carbon storage in biomass
and alter hydrology. Differences in biotic impoverishment among the three
land uses are related to the amount of forest canopy removed and the ability of
the forest to recover from each usage. Important forest functions (e.g. energy
exchange, carbon assimilation) ‘are altered by logging and cattle ranching
approximately five times more than they are altered through NTFP extraction’
(Nepstad et al. 1992: 9).

Neutral Ecological Effects of NTFP Commercialisation
In this section we review the studies that indicated minimal or no negative
effects from NTFP commercialisation. For the sake of consistency in the analysis,
we have also organised this section by type of explanation. Thus we present the
literature grouped according to emphasis on one of three explanations: market,
institutional or biological conditions.
Market conditions generally do not play a significant role in the research
that identified neutral or minimal ecological impacts from commercial
exploitation. If any generalisation can be made from such a small sample of
cases, it is that the absence of a well-organised market for NTFPs results in the
underutilisation of natural productivity and therefore little ecological impact.
Boffa et al. (1996) examined the socio-economic and ecological aspects of
commercial shea nut (Vitellaria paradoxa) harvesting in southern Burkina Faso.
This study assessed shea tree production, the economic value of nut production
at the farm level, and local collection practices. The research was carried out in
the environs of a village. Nut harvest over two years amounted to less than half
of nut production, suggesting that farmers do not fully utilise this resource.
The authors therefore concluded that a demand-driven approach is needed to
revitalise the shea nut market, along with expansion of the export market.
From Nepal, Olsen (1997a) concluded that even under market conditions
of high demand, irreversible biotic impoverishment is unlikely to occur. He
questions the accepted view in Nepal that the harvest of commercial NTFPs is
unsustainable and endangering a large number of species. Examining species
within their specific NTFP-related management systems indicates that no
species is threatened with extinction from commercial collection because
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economic extinction (i.e. when costs of collection outweigh benefits) precludes
botanical extinction. Further, if returns from collection of a species remain
competitive over a period of time and availability decreases significantly because
of excessive harvesting, the species is subjected to domestication and/or
cultivation. Finally, although there are examples of local resource depletion,
only one species (Swertia chirayita) is generally harvested unsustainably. Since
commercial collection is highly unlikely to lead to species extinction, it may be
acceptable, according to Olsen, for certain species to decline in particular areas
at particular times.
Recent studies of new institutional forms (the second explanatory factor)
that combine state and local community structures indicate positive effects
of commercial extraction on forest ecology. In effect, these new forms attempt
to balance local rights of access with state ownership and control over forest
resources. This initiative can be traced to the development of ‘social forestry’
policies in the tropical countries, especially in South Asia in the 1970s (Freeze
1998). The emphasis on local forest management and the creation of comanagement institutions was in part a policy response to the ecological
degradation that occurred under state institutions of forest control. The
evidence presented in a review of participatory forest management (PFM)
initiatives in West Bengal, India, suggests that degraded forests can be
regenerated through fundamental institutional changes, including increased
access to commercial NTFPs (Singh et al. 1997). The post-colonial state’s
attempt to control forests resulted in antagonistic relationships with forest
villages and a de facto open-access situation. Vast areas of forest in the region
were subsequently degraded.
Following the period of forest degradation, the state initiated a set of
institutional reforms including revenue sharing and free access to NTFPs for
forest villages (Singh et al. 1997: 64-68). NTFP access was an especially
critical reform because of the importance of commercial harvesting to local
incomes. Several positive ecological effects were seen as the result of the
establishment of PFM and associated reforms related to NTFP access. For
example, the area of forest cover has been increasing in West Bengal. Satellite
imagery indicates that the land area in closed forest cover in one district has
nearly doubled in a six-year period. Natural regeneration is occurring from
existing rootstock, including some of the most valuable NTFP species, and
biodiversity is increasing for most life forms, including large mammals.
Research by Malhotra (1993) in the region of West Bengal largely substantiates
the above findings, finding that NTFPs contribute 22% and 16% of total
household income among tribes and castes, respectively. As a consequence of
allowing free usufruct of these resources in exchange for village support in
forest protection, Malhotra suggests that biodiversity was improved even in
the first year of programme implementation.
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Barks for sale, Yaoundé, Cameroon (Photo: Manuel Ruiz Pérez)

Under certain biological and ecological conditions, our third category of
explanation, there is evidence that the adverse impacts of commercial extraction
are minimal or non-existent. Perhaps the most important biological
characteristic that determines the impact of commercial harvesting is an
organism’s reproductive strategy. Ecologists typically divide species into two
types, r-strategists and K-strategists, based on their reproductive strategies. Kstrategists are long lived, slow growing and slow reproducing whereas the rstrategists are short lived, fast growing and fast reproducing. The hunting studies
by Fa et al. (1995) and FitzGibbon et al. (1995), already discussed, illustrate
the relevance of reproduction strategies for potential NTFP commercialisation.
In both cases, K-strategist species (e.g. primates and large ungulates) were
suffering declines in population numbers while r-strategist species (e.g. rodents)
were not. In general, there is a greater potential for ecologically sustainable
commercial harvesting of both plant and animal r-strategists. The harvesting
of K-strategists will require higher costs in management, monitoring, regulation
and enforcement in order to be sustainable.
Certain fast-reproducing tree species might also be easily exploited for
commercial purposes with few adverse ecological effects. Peters (1990; see below
for detail of method) measured the fecundity of wild tree species in Peruvian
Amazonia to assess their potential for sustainable commercial harvesting of fruit.
Productivity of two tree species, Grias peruviana and Myrciaria dubia, were
quantified in detail. Using demographic data collected for G. peruviana Peters
calculated the mortality rate versus seedling establishment to assess the species
population dynamic. Species numbers appeared to be increasing slightly in the
forest. He further determined that up to 80% of the fruit produced annually
could be harvested without any negative effects on population numbers. Similarly,
studies of tagua (Phytelephas aequatorialis) harvesting (Coles-Ritchie 1996;
Southgate 1998) indicate that there are no negative effects on plant productivity
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or numbers resulting from seed extraction. Phytoecological studies in the middle
Rio Negro area of Brazil show active regeneration in Havea cf. spruceana even
after 30 years of latex extraction (Emperaire and Pinton 1993).
Pedersen’s (1996) data on the production and harvest of the leaf fibres of
the Aphandra natalia palm provide an example where high levels of commercial
exploitation have virtually no adverse effects. In Eastern Ecuador, where 48
individual trees were tagged and tracked over a two-year period, fibres from 21
of the tagged palms were harvested at the end of the study period. Analysis
indicates that fibre production increases with increasing exposure to light,
although even shaded palms still produce a fairly high amount of fibre. There
were no signs that the palms suffered from harvest, as long as enough leaves
were left intact on the palm. Even the continuous cutting of infructescences
on many individuals did not have a discernible effect on regeneration. These
findings are reinforced by the fact that fibres have been collected from the
same individuals every year for almost 20 years in the plot under study.
It was also found that rattan (Calamus exilis and Calamus zollingeri) in
Indonesia can be harvested indefinitely without damage to the individual plants
or the ecosystem. Siebert (1995) assessed demographic characteristics related
to the potential for sustained yield harvesting of wild populations of rattan in
the Kerinci-Seblat National Park, Sumatra, and in the Dumoga-Bone National
Park, Sulawesi. He found that since both species produce multiple canes and
propagate vegetatively, cane densities are high and the risk of population decline
due to overharvesting is reduced. In addition, there appears to be no effect on
the flora and fauna of the forest as a result of traditional harvesting techniques.
Finally, some research results suggest that commercial harvesting can
actually enhance the ecosystem and improve the productivity of individual
species. Peters (1992) suggests that commercial harvesting could even improve
the genetic composition of a forest ecosystem over time when extractors manage
the resource by selectively favouring the most vigorous and productive
individuals. Anderson and Jardim (1989) report the findings of a field
experiment (see below for methods) in Ilha das Oncas, Brazil, designed to
compare the effects of different management practices used by river dwellers
on fruit yields in natural stems of açaí palm. Alternative land-use practices
(pruning and thinning) that permit both fruit harvest and palm heart extraction
appear to be increasingly implemented by rural inhabitants. They report that
pruning not only provides heart, but also increases the productivity of the
remaining stems. Results from the experimental plots indicate that palm heart
extraction can be carried out in populations of açaí without reducing the fruit
harvest and possibly even increasing it.
Ecological effects of commercial harvesting of NTFPs have been found to
be negative, positive and even neutral. Studies are available to show each of
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these impacts. From the research, the roles of markets, institutional arrangements
and ecological conditions appear to be critical in determining impact in the
following ways:

• Negative ecological consequences from NTFP harvesting are most likely
to result in situations where rapidly rising demand and poorly defined
property rights are combined.

• NTFP species that reproduce rapidly and have more than one means
of propagation are best able to withstand increased levels of harvesting
without significant ecological consequences.

• Ecologically damaging extraction techniques are more likely to be
employed when the labour force is non-local, migratory and unregulated.

• Institutional reforms, such as a wider distribution of economic benefits
and a decentralisation of control, have led to improved ecological
conditions in forests subject to commercial NTFP harvesting.

Ecological Influences on Commercialisation
Potential
While commercialisation of NTFPs has varying ecological impacts, the reverse
relationship exists whereby commercial potential is affected by ecological factors.
In this section, we divided the studies into two groups: those that focused on
the biological characteristics of individual species and those that focused on
the ecological qualities of a particular forest community. The first group tends
to address questions of resource productivity and the latter focuses more on
questions of resource distribution and abundance. There were exceptions to
this general pattern, such as a study by Phillips (1993) which addressed questions
of the collective NTFP productivity of different forest types. For the purposes
of analysing research results, forest types are divided into two broad categories,
primary and secondary. Studies that compare these two forest types are
considered in relation to questions of biodiversity, abundance and distribution.

Natural Productivity and Commercial Exploitation
LaFrankie (1994) asked the basic questions addressed in this section in the
report of his study of two NTFP-producing trees in Malaysia. ‘Are natural
populations of [wild] species adequate to provide regular harvest? Do the
biological properties of their populations facilitate or hinder their development
as an alternative forest product?’ (p. 302). The literature suggests, at the very
least, that broad generalisations about the ecological and economic benefits of
harvesting wild NTFPs are bound to be misleading and ultimately indefensible.
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Wild populations pose important limits on commercial exploitation.
Specifically, NTFP species tend to exhibit high degrees of variability and
unpredictability in resource productivity, creating significant challenges for
the design of extractive industries.
One way in which productivity varies within wild populations is temporally.
In Amazonian Peru, Phillips (1993) found that production for most wild fruitbearing species was concentrated in the wet season months (between November
and April). This is one important impediment to the viable commercial
extraction of edible fruits, even on the most productive forest sites. There is
also a tendency for great variation from one year to the next. Production of
shea nuts (Vitellaria paradoxa) in Burkina Faso is highly variable between years
(Boffa et al. 1996). Average nut production in the sample fluctuated almost
fivefold from one year to the next. This variability of annual production is seen
as a disincentive to collection. Further, some NTFP-producing species in the
tropics exhibit ‘mast-fruiting’ as a reproductive strategy, when an individual
tree fruits at irregular intervals. Peters (1996b) reports that many illipe nut
(Shorea spp.) trees fruit at irregular intervals from 2 to 10 years in West
Kalimantan. ‘What this means from a commercial standpoint … is that the
availability of seeds from year to year is almost impossible to predict’ and ‘may
vary by more than three orders of magnitude’ (p. 234).
Another important way in which productivity varies within wild
populations is among individuals of a single species. In a study of chicle latex
(Manilkara zapota) extraction in Guatemala, Dugelby (1998) measured the
latex yield of individual trees. Productivity of individual trees varied a great
deal and non-producing trees were found in all size classes. Therefore, evaluating
the potential of forest communities for commercial extraction is difficult since
stand density does not directly measure potential productivity. Fifty per cent
of the shea nut trees in the Burkina Faso sample of Boffa et al. (1996) produced
85% of the nut production. Over a period of three years, 30% of the trees were
virtually worthless while 26.4% produced 59% of the nuts. From a study of
gaharu (Aquilaria malaccensis, a resinous wood used for incense) in Malaysia,
LaFrankie (1994) concludes that the particular qualities of the resource will
frustrate commercial harvesting schemes. Gaharu is found in trunks and
branches ‘as fine striations or as spatulate or pencil-shaped deposits’ (p. 302).
The quantity and quality of gaharu per tree is unpredictable and most trees
have none at all.
Finally, variation in production can be compared across different forest
types. Phillips (1993) examined the variability of total wild fruit production in
south-western Amazonia in four different forest types – terra firma forest (on
both sandy and clay soils), alluvial forest and seasonal swamp forests.
Productivity varied greatly among forest types, being highest in swamp forest
and lowest in terra firma sandy-soil forest. Phillips stresses that the terra firma
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sites, which have the lowest productivity, are more typical of most of Amazonia
than the other two more productive forest types. Peters (1992) also compares
six different forest types, all variants of Amazonian oligarchic forests and all
but one type located in seasonally flooded habitats. Even under these relatively
homogeneous ecological conditions, there are significant production variations
among forest types, with the highest producing forest type yielding roughly 10
times more weight than the lowest.

Biodiversity, Primary Forests and Commercial Extraction
One of the assumptions underlying the arguments for a mutually supportive
relationship between biodiversity maintenance and sustained extraction could
be summarised as ‘the more species, the more opportunities for benefits to
local populations’. This assumption is supported by the research on subsistence
harvesting activities of four indigenous Amazonian groups – the Ka’apor and
Tembé of Brazil, the Panare of Venezuela, and the Chacobo of Bolivia. For the
terra firma dense forests, Prance et al. (1992) report that the percentage of tree
species useful to each group was generally high, e.g. 78.7% for the Ka’apor and
61.4% for the Tembé. Individual species usage among the four groups is highly
varied, both in terms of plants utilised and the way they were used. This variation
is more a reflection of high levels of plant endemism than cultural differences
per se. That is, the ecological characteristics of the forest were the most important
factors determining patterns of use and extraction among the four groups.
Furthermore, the data confirm that the terra
firma rainforests of Amazonia contain an
exceptionally large number of useful species.
For Prance and his colleagues, this suggests
that the conservation of many different
forest sites is critical to maintaining both
usage and biodiversity.
Positive links between high biodiversity
and NTFP commercialisation, however, are
not so evident in their findings. While many
different species are harvested for use,
relatively few species are harvested for
commercial purposes (Prance et al. 1992:
123). Other studies also indicate a weak link
between highly diverse natural forests and
opportunities for commercial exploitation.
In West Kalimantan, Indonesia, Lawrence
et al. (1995) found that Dayak villagers
harvest and market products from trees they

Collecting benzoin, North Sumatra,
Indonesia (Photo: Brian Belcher)
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manage, rather than products extracted from primary forest. Neither
tengkawang (Shorea stenoptera) nor durian (Durio spp.) is currently extracted
from primary forest because of their low density in natural stands. In other
words, species abundance and community composition are important ecological
measures of the potential for commercial extraction. High forest diversity
generally means that individual plant species have low population densities.
‘As a direct consequence of this high floristic diversity, trees of a particular
species are usually scattered throughout the forest at relatively low densities’
(Peters 1992: 15). From a policy perspective, the West Kalimantan data suggest
that extractive reserves or extractive buffer zones around protected forests will
not be effective in preventing further conversion of primary forest (Lawrence
et al. 1995). Instead, villagers face strong financial incentives to create new
gardens from primary forest.
In primary rainforest in the Pasoh Forest Reserve of Peninsular Malaysia a
similar relationship exists between biodiversity and the commercial viability of
NTFP extraction. LaFrankie (1994) examined the population structure and
dynamics of two economically valuable species: Aquilaria malaccensis, one source
of gaharu, and Cinnamomum mollissimum, a source of wild cinnamon. The
main purpose of the research was to determine whether natural populations
could provide the basis for sustained commercial extraction. The population
densities of A. malaccensis and C. mollissimum were found to be 2.5 and 2.24
trees per hectare, respectively, and both species were widely and evenly
distributed. These low densities and wide spatial distributions severely constrain
the possibilities for commercially exploiting natural populations of these species,
since harvesters are unlikely to ever encounter individual trees without first
making an exhaustive inventory. LaFrankie’s preliminary consideration of
production economics suggests that single-product harvesting schemes would
therefore not be profitable. As Southgate (1998: 56) notes in his analysis of
tagua in Ecuador, ‘commercial non-timber-product extraction... usually does
not take place in locations that are biologically diverse’.
If forest communities with high levels of biodiversity appear to offer limited
opportunities for commercial NTFP exploitation, then a study by Peters (1992)
supports the corollary that less diverse forests are more likely to be profitable
for commercial extraction. In this Amazonian study, the author examined six
native tree species known to form dense natural populations, or oligarchic
forests – Euterpe oleracea, Grias peruviana, Jessenia bataua, Mauritia flexuosa,
Myrciaria dubia and Orbignya phalerata. All produce fruit of commercial value.
In terms of both density and yield, Peters suggests, oligarchic forests rival many
of the commercial fruit orchards that have been established in the tropics. In
particular, natural stands of Euterpe oleracea, Mauritia flexuosa and Orbignya
phalerata are commercially exploited on a large scale in Amazonia. Thus naturally
occurring oligarchic forests play a significant role in the market economies of
the region.
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A positive relationship between low biodiversity and high NTFP
profitability is further supported by research in disturbed secondary forests
across the tropics. Some of the most commercially important NTFPs often
originate from species-poor secondary forests rather than species-rich primary
forests. Hecht et al. (1988) convincingly demonstrate the importance of
secondary successional babaçu (Orbignya phalerata) forests for the income of
impoverished rural households in Amazonia. The dense stands of babaçu found
in Brazil are essentially artefacts of common slash and burn agricultural practices.
While these secondary babaçu forests are low in biodiversity, they are the source
of a number of commercially important NTFPs, including 89% of Brazil’s
oilseed production from non-domesticated sources. Likewise, almost all
productive stands for commercial tagua (Phytelephas aequatorialis) extraction
in Ecuador were established through secondary succession (Southgate 1998).
In West Kalimantan,
Indonesia, the density of
marketable NTFP species was
found to be far higher in
secondary forests than in primary
forests(Lawrence et al. 1995).
Shea butter (Viellaria paradoxa,
formerly called Butyrospermum
paradoxum) is one of the most
economically important NTFPs
of Africa’s Sudan zone (running
from Senegal to Uganda),
providing cash income for peasant
households. It is a particularly
important enterprise for women.
Viellaria paradoxa is found in low
Punan boy carrying deer head, East Kalimantan,
diversity stands of parkland Indonesia (Photo: Esther Katz)
savanna, an anthropogenic forest
type (Boffa et al. 1996; Masters and Puga n.d.). In the continent’s Afromontane
forest zone, another economically important species, Prunus africana, is also
found most abundantly in disturbed secondary forest sites (Cunningham and
Mbenkum 1993). P. africana is a source of both traditional medicines and a
patented extract, ‘Tadenan’, used in treatments for prostate ailments. Trade in
the extract is worth an estimated $150 million a year.
Tie tie (Desmoncus schippii), a climbing palm used in basketry in Central
America, tends to have the highest densities in secondary forests (Belsky and
Siebert 1998). Secondary broadleaf forest near Gales Point, Belize had by far
the greatest number of harvestable canes (532 per hectare compared with the
next highest, 216 per hectare, found in montane forest). The relatively high
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densities of tie tie in disturbed secondary forest indicate a high potential for
commercial exploitation. In fact the authors suggest that the conversion of
primary forests may be ‘good’ for commercial NTFP extraction activities. The
plant’s preference for disturbed sites ‘may bode well for the future availability
of cane supplies, as the area of disturbed forest is increasing in Belize’ (Belsky
and Siebert 1998: 145). In summary, this and the preceding studies indicate
that low biodiversity secondary forests are more suitable for NTFP
commercialisation than high biodiversity primary forests.

There appears to be an inverse relationship between species diversity
and potential for NTFP commercialisation. Research has shown that:

• High variability and irregularity in production found in many naturally
occurring NTFP species is a major constraint to commercialisation.

• High species population densities and low biodiversity, while relatively
rare in natural situations, are the ecological conditions most conducive
to commercial harvesting.

Methods and Purpose of Ecological Studies
We will now explore the various methodological approaches to ecological
questions of NTFP commercialisation. We also evaluate the potential of the
various methods and research designs to offer conclusive evidence on the causal
linkages between commercialisation and ecological conditions and
consequences. The methods used are partly determined by the purpose or central
research question of any research. For example, studies wishing to measure the
impact of commercial NTFP extraction relative to other land uses engaged a
comparative case study approach. Those whose purpose was to measure the
ecological effects of existing extractive activities used a variety of standard
ecological field methods (e.g. transect lines), often combined with social science
methods (e.g. questionnaires). Where the aim is to predict the outcome of
commercialisation, experiments to mimic harvesting, modelling or extrapolation
from historical case studies may be used. We therefore organised this section
according to the following typology of methodology:
• experiments intended to mimic commercial harvesting;
• ecological modelling;
• comparisons of alternative land uses;
• historical analysis; and
• direct measures of existing commercial harvesting systems.
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Experiments to Mimic Harvesting
There are a variety of ways that researchers attempt to mimic the ecological
effects of commercial harvesting. One method is through projections of potential
off-take based on measures of natural production rates. Peters (1990) established
a series of 10 x 10 metre plots to measure densities and size-class structure of
two fruit-producing species, Myrciaria dubia and Grias peruviana, in the
Peruvian Amazon. After measuring fruit production on a sub-sample of adult
trees, he estimated the potential effects of extraction on regeneration. A
‘transition matrix’ developed from the sample of G. peruviana was used to
establish the ratio of mortality and seedling regeneration of the population
and then fruit collections were simulated by reducing the fecundity coefficients
in the matrix. The simulation results indicated that up to 80% of the fruit
could be harvested without reducing the ability of the population of G. peruviana
to regenerate.
Other studies have used basic experimental design to estimate the potential
impacts of commercial harvesting. By establishing sample plots and subjecting
the plants to different treatments various harvesting techniques and intensities
can be simulated. In the Amazon estuary, Anderson and Jardim (1989)
established 16 permanent plots of açai palm (Euterpe oleracea Mart.) in mature
floodplain forest. Four received no treatment, four underwent pruning of açai
clumps, four had of forest competitors thinned and four received pruning and
thinning. The results indicated that the pruning of açai stems did not produce
statistically significant effects on fruit productivity, although it did increase
productivity slightly above that of the control plots. Thus, the extraction of
palm hearts (equivalent to the pruning treatment utilised in the experiment)
can be carried out in populations of açai without reducing the fruit harvest.
Results also indicate that selected thinning of forest competitors produces a
significant increase in fruit productivity per açai stem.
Using similar methods, Siebert (1995) evaluated the ecological effects
of harvesting rattan in two Indonesian national parks (Kerinci-Seblat, Sumatra
and Dumoga-Bone, Sulawesi). The purpose was to assess the demographic
characteristics of C. exilis and C. zollingeri and thus the potential for sustained
yield harvesting. Between 1990 and 1992, plant and cane abundances were
sampled in forty 0.05 ha plots selected at random intervals along transects in
both sites. All canes greater than two metres were removed in January 1990,
and cane resprout and growth rates were then measured in June 1992. Thirty
months after experimental harvesting, C. exilis plants had produced an average
of 3.2 new harvestable canes per plant, down from 6.8 harvestable canes per
plant in 1990.
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Modelling Ecological Effects
Models are most common in studies that try to estimate the effects of
commercial hunting on the population characteristics of wild animals. Fa et al.
(1995) used a model developed by Robinson and Redford (1991) to estimate
the impact of commercial hunting on sustainable harvest in Equatorial Guinea.
The model uses carrying capacity, maximum rate of population increase and
the population density of a species that produces the maximum sustained yield.
It provides an estimate of the optimum sustainable harvest. Results from the
two research sites ranged from harvesting at rates 28 times greater than potential
to 0.08% of the potential harvest. Farrow (1995) made creative use of two
historical case studies to test an economic model of species extinction resulting
from commercial hunting. The model relates changing prices to harvest rates
and the population dynamics of the wild animal species – the passenger pigeon
and the American bison. In the case of bison, extinction was avoided in a
common property situation while extinction of the passenger pigeon took place
after privatisation of stocks occurred.
Dufournaud et al. (1995) likewise developed a model that examined the
role of property rights in determining whether a species would be driven to
extinction, or at least to local exhaustion, as a result of overharvesting. Their
mathematical model of NTFP extraction examines the sustainability of a forest
stock subject to extraction under different exogenous factors (low economywide wage rate, reduced rainfall, population increase and a gain in the efficiency
of household appliances used in the region). The partial equilibrium model of
rational households gathering firewood indicates that the stock of NTFPs will
decline in the face of an increasing population, reduced rainfall or the lowering
of the overall wage rate. Increases in the efficiency of appliances cause the stock
to increase (not as much fuel
is needed for the same
amount of energy), though
not by the amount suggested
by the increase in efficiency.
Using data from the Sudan,
it is demonstrated that a
decline in rainfall will not
completely
exhaust
resources, as the rate of
harvest adjusts to the
declining stock. For China,
the model indicates that
where there is population
pressure, the modification of Traditional bamboo paper mill in Gao Guan Yin village,
property rights is a solution Muchuan, Sichuan, China (Photo: Manuel Ruiz Pérez)
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to sustain the harvested resource. The authors confine their study to subsistence
harvesting, however, and their model may therefore not be useful for questions
of commercialisation.

Comparisons of Alternative Land Uses
Several studies were designed to evaluate the ecological impacts of commercial
NTFP extraction in comparison with other land uses. Although this primarily
addresses a policy question – that is, choices between alternatives –an assessment
of ecological impacts is necessary. Nepstad et al. (1992) three different land
uses in Seringal Porongaba, part of the Chico Mendes Extractive Reserve. The
biotic impoverishment associated with commercial NTFP extraction was
compared with that of ranching and logging in northeastern Pará. In a similar
study, Anderson (1992) compares three different land uses: the Cachoeira
extractive reserve in Acre, extensive agroforestry practised by river dwellers on
Combu island near Belém, and intensive agroforestry carried out near the town
of Tome-Acu. His methods, however, are more relevant to answering questions
of economic viability and social equity than comparing ecological impacts.
Dissertation research by Etchart (1995) in the community of Tiningu,
lower Amazon, Brazil, compared two land use alternatives: joint fishing/
forest gathering and cattle grazing. These land uses were selected from a
range of possibilities based on ecological sustainability and other factors.
Ecological, economic and social factors favour the traditional joint
production alternative.

Historical Analysis
Historical analysis is sometimes employed to evaluate present-day potential
for commercial NTFP extraction on a sustainable basis. Hanson (1992) and
Clay (1997b) used this approach to demonstrate the potential threat to the
resource base during boom phases of NTFP marketing. Hanson uses the history
of the gum arabic trade in West Africa to highlight the ecological dangers of
relying on extractivism. Clay’s analysis reveals how an NTFP resource base
(açaí palm in the Amazon) can be virtually eliminated in a very short time as
a result of rapid commercialisation. Homma (1992) uses historical evidence to
develop a model of the dynamics of forest product extraction in Amazonia. He
identified four developmental stages that commercial NTFPs pass through.
Of relevance here is the ‘decline phase’, in which the NTFP is overharvested
and the resource base shrinks, thus leading to the eventual failure of extraction.
According to his historical analysis, the economics of extraction led to harvest
levels exceeding the regenerative capacity of the resource.

122

ECOLOGICAL ASPECTS OF NTFP COMMERCIALISATION

Jaya Abadi chopstick factory, cutting bamboo culms, Tasikmalaya,
West Java, Indonesia (Photo: Manuel Ruiz Pérez)

Direct Measures of Existing Commercial Harvesting Systems
By far the largest number of ecological studies reviewed employed a variety of
field methods to obtain primary data on the practices and effects of commercial
NTFP extraction. Often these studies are multidisciplinary in their methods
and driven by a combination of social, economic and ecological objectives
(e.g. Belsky and Siebert 1998; Dugelby 1998; Hecht et al. 1988; Cunningham
1990a; Ganesan 1995). Ganesan (1995) illustrates the multidisciplinary
approach in his examination of anthropogenic disturbances of forest
composition and their implications for biological sustainability in the dry
deciduous forests of the Nilgiris Biosphere Reserve, Mudumalai, Southern India.
Addressing the impact of NTFP extraction, four of his six objectives are broadly
socio-economic and the remaining two ecological. Multiple and diverse methods
are used to meet these objectives, including questionnaires, interviews, secondary
data collection from government documents, vegetation transects, observation
and interviews.
Belsky and Siebert (1998) also used a multidisciplinary approach to
examine tie tie (Desmoncus schippii) palm extraction in Central Belize. Their
research combined measures of the reproductive and growth habits of tie tie
with sociological data on extractors, obtained from participant observation,
household surveys, oral histories and a questionnaire. The ecological data were
obtained from twenty-five 10 x 10 metre sample plots where plants and canes
were counted and measured.
Other field methods have been designed to monitor yields of individuals
of a particular plant species, either for measuring the impact of extraction or
projecting potential of future extraction (e.g. Cunningham 1990a; Peters 1990;
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Boffa et al. 1996). These are most useful in research concerning NTFPs from
trees, such as sap, nuts or fruit, where a sample of individuals can be selected
and monitored over time. Some studies rely on ecological field methods to
obtain baseline data on resource abundance and then use models or other
estimates to project the potential for commercial harvesting (Peters 1992;
FitzGibbon et al. 1995; Murali et al. 1996; Pedersen 1996). Finally, a few
studies with primarily ecological objectives rely solely on social science methods
such as market surveys, questionnaires, and interviews (e.g. Anadu et al. 1988).

Discussion
We wish to make a few brief points about methods before closing the chapter.
We noted three factors that account for most of the variability in choice of
methods: 1) the biological and ecological characteristics of the NTFP resource;
2) the purpose of the research; and 3) the researchers’ disciplinary background.
Often, two or more of these factors are relevant. The most general biological
and ecological characteristic determining methods is whether the product is
derived from animals or plants. The mobility of animals is the main characteristic
that requires fundamentally different sampling methods. The purpose of the
research is closely related to the methods chosen. Often the purpose has a
strong influence on results as well. Researchers who are sceptical of the
conservation benefits of commercialisation, for example, have many historical
cases to choose among for empirical support. Two general patterns were observed
relating to researchers’ disciplinary backgrounds and their influence on choice
of methods.10 First, very few individual researchers are equally versed in both
social and natural science methods. Following from this, in multidisciplinary
studies it can happen that not all methodological procedures are conducted
with equal rigour or produce results of equal validity.

Other trends that can be identified from the review of methods used in
research include:

• Experimental designs that attempt to mimic NTFP harvesting provide
some of the most reliable findings on ecological impacts.

• Most field studies have not been designed and conducted in such a way
as to clearly isolate the ecological effects of commercial NTFP harvesting
from other causal factors.

10

We make these observations, we should emphasise, based on a limited sample, as it
is not always easy to identify a researcher’s disciplinary training.
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Summary
This chapter has primarily focused on the results of field research on the
ecological effects of commercial NTFP harvesting and the ecological possibilities
for and constraints on sustainable extraction. The majority of the studies
documented negative ecological impacts, especially when harvesting required
killing the individual plant or animal that produces the NTFP. Examples of
neutral or positive ecological effects were found in cases where new institutional
forms were established to balance state authority with increased local
management and control over the forest. In addition, certain biological
characteristics of NTFP species, such as rapid rates of reproduction and multiple
strategies for propagation, minimise negative ecological effects. In some cases,
harvesting can actually improve the productivity of individual members of a
species or of a forest ecosystem.
Research findings indicate that the biological properties of many useful
tropical NTFP species pose critical limitations on commercial exploitation.
Many wild populations exhibit a great degree of variability and unpredictability
in resource productivity. Productivity varies seasonally, annually, by forest type,
and even among individuals of the same species. The variability is commonly
of an order of magnitude and often highly unpredictable. These properties can
make the commercial exploitation of wild populations an unreliable source of
income for local populations and a high-risk venture for private capital.
Maintaining biological diversity in tropical forests is one of the main
concerns of scientists, activists and managers. The findings discussed here,
however, suggest that NTFP commercialisation is not a particularly useful
strategy for biodiversity maintenance. Studies demonstrate a positive
relationship between low biodiversity and high NTFP profitability. Highly
biodiverse forests inhibit commercial extraction because most plant species
found there tend to have low population densities and wide spatial distributions,
making efficient, economically viable collection difficult. Thus forest with
limited biodiversity, high plant population densities, and clustered distributions
are most conducive to commercial NTFP extraction. This generalisation is
supported by other findings that indicate that the majority of commercial
NTFPs are extracted from secondary forests rather than highly diverse natural
forests.
Our review of field studies demonstrates the difficulties of designing
research that can yield conclusive evidence about the relationship between
commercial NTFP extraction and ecological conditions. Experimental designs
that attempt to mimic harvesting practices and intensities and measure the
resulting ecological effects have provided useful insights. Efforts to measure
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the direct ecological impacts in actual NTFP harvesting systems, however,
are difficult because most ‘real world’ situations are so complex that other
causal factors are hard to filter out. We also noted that few multidisciplinary
studies are designed in such a way as to empirically demonstrate causal linkages
between socio-economic forces related to NTFP commercialisation and
ecological conditions. That is, while socio-economic and ecological data may
be collected simultaneously in a single study, this does not necessarily reveal
any conclusive relationship. For example, rising demand may result in higher
prices that may result in greater extraction rates. All of these phenomena are
readily measurable. The next step of causally relating these to ecological
conditions proves to be quite difficult. There is a variety of reasons for this
problem but, most importantly, it is not easy to single out commercial
extraction from other causal factors.

Sago making, West Sumatra, Indonesia (Photo: Susan Archibald)

Chapter Six

Directions for Research
In this final chapter we lay out some of the critical directions for future research.
For each of the four issues addressed in the core chapters, we critically examine
the theoretical, methodological and empirical implications of the NTFP studies
reviewed. We present suggestions on the possibilities for cross-fertilisation from
other areas of research, the need for rigorous research design and the importance
of clear and explicit theorisation and conceptualisation. These suggestions are
derived both from the published insights of experts studying NTFP
commercialisation as well as from our own critique of the research we reviewed
here. We have organised the chapter by issue, beginning with socio-political
issues, followed by economic, management and ecological questions.

Socio-Political Issues
The fundamental concern in this section is to analyse and theorise about the
way in which socio-political processes and structures shape and are shaped by
NTFP commercialisation. Importantly these interactions can have very different
consequences in different times and places, and results vary according to the
scale at which the analysis is conducted, ranging from the extractor household
to the global market. We first examine significant lacunae in our knowledge
and understanding of the socio-political consequences of NTFP
commercialisation. We then delve into theoretical issues fundamental for
structuring research that can further develop this understanding.

Knowledge Gaps
Our consideration of socio-political aspects (Chapter Two) opened with the
observation that political empowerment, improved social welfare and social
justice for people living in and around tropical forests have been major foci of
both NTFP commercialisation policy and research. At the same time, these
terms are seldom rigorously defined in the literature reviewed. Rarely is the
term ‘social welfare’ used as it is commonly understood and measured; for
example, as nutrition, health care or education levels. More often than not,
improving social welfare seems to be closely associated with, if not analogous
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to, raising rural incomes through NTFP commercialisation. Higher levels of
income are often correlated with such conditions as higher levels of nutrition,
but it can not be assumed to be a unidirectional causal relationship. In fact,
rising rural incomes can be associated with poorer nutrition when labour is
diverted away from local staple crops to commercially valuable export products.
The same problems are associated with use of the term ‘social justice’ in the
NTFP literature. Social justice may often refer to land reform and wealth
redistribution; sometimes it is supposed to be achieved by reducing state
regulation of resource access and control of forests, sometimes by increasing
state regulation. NTFP commercialisation is seen as the key component in a
formula to accomplish what amounts to a fundamental social-structural
transformation.
Whether or not the commercialisation
of NTFPs will initiate or facilitate political
empowerment and related changes is not
the question that concerns us here. Rather,
if the goal is to improve social welfare and
social
justice
through
NTFP
commercialisation, there must be some
common understanding of what is meant
by these terms. Without this shared
definition, it is extremely difficult to
measure or assess outcomes and impossible
to compare findings. This is not to say that
research should attempt to quantify or
operationalise, say, social justice as a
dependent variable, but that we must be
explicit about what social structures and
processes are encompassed by the phrase. Weaving bamboo in Singaparna, West Java,
Only then can we begin to theorise about Indonesia (Photo: Manuel Ruiz Pérez)
the relationships between NTFP
commercialisation and the social inequities
it is supposed to redress. Only then can we ask more sophisticated questions
concerning such as the differences in outcomes as we shift our level of analysis.
Whose welfare is improved? The region’s? The individual extractor’s? Men’s?
Women’s? Does the political empowerment for one group mean reduced power
for another? Under what conditions does commercialisation help to redress
gender inequalities in basic welfare measures such as health, nutrition and
education? Under what conditions does it create or increase gender inequalities?
NTFP commercialisation research can not begin to answer these important
questions without a more rigorous, conceptually sound, and theoretically based
use of terminology.
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A second area where basic knowledge is lacking is in systems of land and
resource tenure. Research shows that the structure of land and resource tenure
is absolutely critical in shaping the potential social benefits of NTFP
commercialisation. Yet there is surprisingly little detailed analysis of the dynamics
of customary tenure systems in the NTFP literature (see Peluso and Padoch
1996 for a significant exception). Even basic descriptive analyses of how
customary tenure systems operate to control access to forest lands and NTFP
resources are few. There is, of course, an enormous literature on common
property systems in tribal and peasant communities in the tropics, but this has
barely been integrated into the research on commercialisation. The literature
reviewed that does address tenure in depth demonstrates the incredible
complexity and variety of local rules and institutions governing forest access.
Detailed studies of local tenure systems can help formulate research questions
and hypotheses, but with the current state of knowledge on commercialisation,
generalisations can be made only at great risk of being shown to be erroneous.
Research needs to focus on how NTFP commercialisation shapes and is
shaped by dynamic tenure relations. That is, customary tenure systems are
rarely static and fixed, but rather flexible and subject to ongoing negotiation
and conflict. In property theory, increased commercialisation of agriculture is
viewed as one of the principal forces behind the shift from communal property
rights to individual private property rights. It is extremely important to
investigate this in the case of NTFP commercialisation. We would suggest the
kinds of detailed, ethnographically and historically based studies for NTFP as
have been conducted for agriculture. For example, in the literature on African
agrarian transformations, there is a significant amount of research on the
relationships among systems of land tenure, commercialisation, resource
conservation and increased production (e.g. Bassett and Crummey 1993).

Issues of Social Theory
There is a singular lack of engagement with explicit social theoretical perspectives
in the literature, and much of the NTFP commercialisation research appears
to be conducted in a theoretical vacuum. In the studies reviewed, seldom do
authors address the voluminous development literature on the various regions.
Furthermore, there is very little analytical rigour applied in identifying social
actors. For example, the word ‘peasant’ is not often used in the NTFP literature
as a social category. Instead we find ‘rural poor’, ‘forest dwellers’, ‘tribals’,
‘indigenous peoples’ and so on; all terms that at best lack any clear theoretical
meaning and at worst represent new permutations of the romantic ideal of the
‘noble savage’. The extractors that are the focus of NTFP research rarely have a
well-defined social identity in the literature. Interclass relations, peasant-state
relations, structures of power and dominance, patterns of resistance – in a
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word politics – are seldom seen to be considered. This is not to say that these
issues are non-existent; there are important, nuanced analyses of the political
economy of commercial NTFP extraction (e.g. Peluso 1992b; Hecht et al.
1988; Dove 1995). But studies like these are rare and, relative to research on
the political economy and sociology of agriculture and development, the NTFP
commercialisation literature is theoretically bereft, although it is addressing
many of the same fundamental issues.
A brief look at a key theoretical debate will illustrate the problem in NTFP
studies. Questions of NTFP commercialisation and social and political change
amongst rural households touch upon theoretical issues that have been debated
for almost a century in the literature on peasant societies. Specifically, the debate
addresses the nature of social differentiation within the peasantry as
commercialisation of agriculture and integration into a capitalist economy
proceeds. The fundamental question surrounding peasants is whether they
constitute a class within capitalism or represent a separate mode of production
altogether. From the former perspective, peasants are a class in transition under
capitalism and are destined to differentiate into either bourgeoisie or proletariat.
In the latter, the peasant economy operates on a separate logic of production
and reproduction and has a degree of long-term stability. Peasants have a place
within the social division of labour of the global capitalist system and will
persist side-by-side, and articulated with, capitalist forms of production.
Chayanov’s (1986) research on Russian peasant households is most closely
associated with this view. Since the peasant household constitutes the basic
unit of both consumption and production, its demographic characteristics will
be the main determinant of its relative wealth within the community. Young
households, those with high consumption demands relative to available labour,
will be relatively poor. Middle-aged households with many hands to labour
relative to the number of mouths to feed will be relatively wealthy. Differences
in wealth in peasant communities are thus not a sign of the pending
disappearance of the peasantry and the emergence of new classes, but are merely
moments in the cycle of household demographics.
The implications of these two perspectives for NTFP commercialisation
are enormous. For example, the household study by Hegde et al. (1996)
would seem to support the Chayanovian perspective. They found that larger,
younger households in forest communities of the Biligiri Rangan Hills in
India were the most dependent on NTFP collection for their livelihoods.
From a Chayanovian perspective, one could predict the potential demand
for NTFP access based on the household demographic profiles of adjacent
communities. In contrast, the historical study by Hanson (1992) tends to
support the class differentiation thesis. A small group from a merchant class
controlled the extraction of gum arabic to the detriment of both the resource
base and the social welfare of the extractors. This position raises a different
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set of questions from those of Chayanov. Is NTFP commercialisation resulting
in capital accumulation being concentrated in the hands of a few better-off
households? If so, how fast is it happening and what are the implications for
both the ecological conditions of the forest and the social welfare of the
majority of households. Is the capital reinvested in maintaining the ecological
sustainability of NTFP harvesting or is it invested in other enterprises, perhaps
far distant from the forest? If NTFP commercialisation promotes class
differentiation, is it likely to have adverse consequences for both the resource
base and social welfare.
Related literature on contemporary agrarian transformation and uneven
development could also provide an extremely powerful tool for guiding future
research on NTFPs. Since many, if not most, extractors can be classified as
either peasant farmers or rural wage labourers, there is no obvious reason why
the rich, theoretically grounded literature on uneven development can not be
adapted to research on NTFP commercialisation. The groundbreaking work
on agrarian economies in Latin America by de Janvry (1981) is one example.
De Janvry developed the concept of functional dualism in an attempt to explain
how peasant relations of production could indefinitely persist geographically
side by side with capitalist relations of production. Functional dualism refers
to the condition in which a semiproletarianised peasant class (with access to
small landholdings) exists
within a fully developed
capitalist system of production.
These ‘semiproletarians’ provide
a much cheaper source of labour
for capitalist enterprises than the
servile labour of the former
feudal relations of production.
In essence, structural conditions
are such that a class of people is
paid wages or receive prices for
agricultural produce below the
level needed to maintain
themselves and their families.
This concept would appear to
A woman splitting ‘garlic bark’ in Cameroon
(Photo: Carol J.P. Colfer)
have direct relevance to research
on NTFP commercialisation.
Many of the studies reviewed indicate that it is frequently the rural poor who
collect NTFPs, either for direct subsistence or for cash. Often, they collect
during times when alternative income is scarce because their labour is not
needed either in capitalist enterprises or in their own landholdings. Cavendish
(1997) clearly demonstrates that NTFPs are critical for filling the income gap
of poor rural households during slack employment periods, while at the same
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time the structural causes of rural differentiation and poverty remain unchanged.
From a functional dualism perspective, NTFP collection allows wages to be
kept below the costs of peasant household reproduction and facilitates the
maintenance of structural inequalities. Given these structural conditions,
commercialisation is unlikely to be a path for economic development and
improved social welfare, but a mechanism for the perpetuation of poverty.
A final body of knowledge that is particularly appropriate for NTFP
commercialisation research is feminist social theory. Given the large, often
dominant role of women in NTFP collection, processing and marketing and
the persistent poverty of rural women in the tropics, some theorisation about
gender relations is necessary. Feminist theories of patriarchal power would
add much to our understanding of women’s roles in commercial NTFP use.
Several of the studies noted that women were willing to process NTFPs for
relatively poor returns on labour because they are able to integrate the work
with other household tasks. This situation is hardly unique to NTFP
processing and there is a large feminist literature on exploitative labour
conditions of homework. Feminists point out that the economic result of
the development of a domestic/female sphere and public/male sphere is to
create the conditions for extremely low remuneration for labour conducted
in or near the household. Under these conditions, returns to labour are well
below the market rate, thus providing an important source of accumulation
for marketers of the product of women’s labour.
Research on the socio-political consequences of NTFP commercialisation
could greatly benefit from engagement with social theoretical literature. Without
theory it is extremely difficult to formulate research questions to structure and
guide investigations, let alone analyse and interpret findings. It can also have
practical relevance for the development of policy.

Important directions for future research on the socio-political aspects
can be identified after reviewing the present body of literature:

• Studies should be more rigorous and consistently define key terminology
such as social justice, social welfare and empowerment in order to
facilitate a greater understanding of the effects of commercialisation.

• A focus of research should be on the relationship among NTFP
commercialisation, land tenure change, resource conservation and
increased production, through detailed, ethnographic, historically based
studies.

• NTFP commercialisation research would be enriched and advanced
through more explicit reference to and application of relevant social
theory, including theories of peasant economy, agrarian transformation
and gender inequity.
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Economic Issues
How important, potentially and in reality, are NTFP resources to national
economies and household economies? These are the economic issues that
concern the NTFP literature most generally. Findings suggest that NTFP
resources may have high potential for commercialisation in some forest areas,
provided a full assessment of costs and market factors are undertaken. Clearly,
only a market study can effectively address these concerns for any particular
NTFP enterprise, but academic research can address the basic framework in
which enterprises operate.
Studies of either the general potential value of a forest region, or of all of
the exploitable species within a plot, should be thought of as suggestive rather
than descriptive. They may be important for furthering interest and research
into NTFP resources, but dollar values estimated are not necessarily an
indication of potential profitability. Thus, researchers should avoid making
value estimations, particularly using simple price data, without being aware of
the issues that make estimation problematic. On the other hand, studies of
potential value can be very useful when identifying which particular forest
types or NTFP species could become candidates for exploitation. Thus more
consistent methodology for value estimation is needed in order to make sensible
comparisons among forest regions or particular NTFP species. Methodology
goes hand in hand with purpose; participatory rural appraisal and other such
approaches may be more appropriate than neoclassical quantitative estimation
for addressing local knowledge and empowerment.
Where NTFP production already provides significant household incomes,
the distribution of that income may be highly uneven and complex. More
research can elucidate these patterns, and in particular suggest how, why, under
what circumstances, and with what consequences marginalised groups and
individuals engage in NTFP production. How does NTFP income serve as a
buffer, as a means of livelihood, as a supplement or as a source of social mobility?
What is the relationship between control over NTFP collection, NTFP
marketing and the distribution of income derived from marketing? Most
importantly, researchers should investigate newly commercialised enterprises
to assess their impact on and relationship to established systems of income
distribution and control. Such enterprises are not created in a vacuum and
central questions of power cannot be answered without understanding the
structure that is already in place. They may be expected to interact with, and
perhaps disturb, patterns of control within households, across regions and
through trade networks.
Researchers have identified the costs most commonly associated with
ongoing NTFP enterprises, particularly collection and transportation costs.
Further, studies indicate that costs may range from negligible to prohibitive
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depending on the resource and situation. A better understanding of cost patterns
is necessary: their quantitative significance across different resources and forest
situations, how they emerge, how and to whom they accrue, and how marginal
costs rise with diminishing supply. In addition, considerations of supply and
demand should not begin and end with forest inventories and lists of uses. The
relationship between supply and demand curves and prices, and especially
market imperfections, which affect pricing such as taxes and monopoly
purchasers, should be given more than casual attention.
Identifying patterns in the slope and movement of supply and demand
curves over time can help researchers to establish typical depletion paths and
identify phases in the lifetime of a resource. This may improve our ability to
predict and even intervene in patterns of resource use, resource substitution
and domestication. Homma’s model (1992) suggests one typical path; research
should identify others, both theoretically (by using supply/demand analysis to
predict paths under differing initial conditions) and empirically (by explaining
the variation in actual resource use). Again, the complexities of supply and
demand curves should be central to the analysis. Demand curves have been
particularly neglected in many analyses.

Packing bamboo shoots at Anji Food Products Company, a China-Japan
co-venture (Photo: Manuel Ruiz Pérez)

Investigations of the market often leave gaps in the complex marketing
chains that usually characterise NTFP trade. As Warner (1995) points out,
case studies often end at the community or with the initial middleman. Little
is known about products between the time they leave the community and
before they arrive at the final consumer. More studies on the economics of
marketing chains, such as that by Edwards (1996b), are needed that take the
whole chain into account, that quantify the levels of exploitation, and that
identify the kinds of value added which accrue as products move through the
chain. It is not enough to identify that middlemen take on activities which add
and involve cost and risk; pricing, costs and profits need to be quantified in
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order to evaluate competitiveness and, if desirable, to plan economically
intelligent interventions. Marketing cooperatives, the most dramatic of
interventions into marketing chains, have not proven entirely successful. The
differences in conditions or strategies between successful and unsuccessful
marketing cooperatives should be identified.
Much of the data concerning the economic significance of NTFPs is
qualitative, suggestive, and stands outside any explicit theoretical economic
framework. This implies that more careful use of economic data is required,
but also that it is not necessary to be trained in economics to report highly
useful data on income and cost patterns. As for more detailed analysis,
economists have made some attempts to create an agenda to address key issues
in NTFP economics (Godoy and Bawa 1993; Vosti and Witcover 1996).
Because this agenda has implications for the study of control, power and
inequality, it should attract the interest of the wider academic community.
Godoy and Lubowski (1992) provide detailed guidelines for future
researchers regarding forest context, the evaluation of quantity, the
determination of price and marginal costs and the assessment of sustainability.
They suggest that researchers distinguish between inventory (the quantity in
the forest) and flow (the quantity used by people), use shadow pricing when
evaluating value to the country as a whole, and account for the cost of materials
used in extraction. They conclude, and we concur, that researchers must pay
more attention to problems of methods if future valuation studies are to produce
generaliseable results.
Looking beyond what can be deduced from the literature reviewed in this
study, there is a need to draw more on broader bodies of theories and research
that have a bearing on the way NTFP use evolves. One of these would be work
on the functioning of the non-farm economy (e.g. Haggblade and Liedholm
1991), and how this might provide insights into the factors that need to be
taken into account in researching the conditions in which people engage in
different types of NTFP activity in order to generate income, and the conditions
favouring or discouraging particular activities. Related to this could be a need
for more research into factors that influence the evolution of market demand
for different types of NTFP.
The potential and existing importance of NTFP resources to both national
and household economies are the issues most common in the literature reviewed.
In order to effectively evaluate these questions, the following key points need
to be considered:

• More consistent methodologies for value estimation are necessary to
facilitate comparisons of findings and more appropriate methodologies
are needed where researchers are interested in local knowledge and
empowerment.
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• Research is required to identify different patterns in the slope and
movement of supply and demand curves for NTFPs over time. This
can help to improve our ability to predict and even intervene in patterns
of resource use, resource substitution and domestication.

• More studies are needed that take the whole marketing chain into
account, that quantify the levels of exploitation, and that identify the
kinds of value added which accrue as products move through the chain.

Management Issues
Our analysis of management concerns is divided into two sections. The first
reviews some of the fundamental gaps in knowledge that currently exist
regarding the management of tropical forests for NTFPs. The second part relates
to broader research questions and explorations of research design and methods.

Knowledge Gaps
Because of the historical neglect of NTFPs in conventional scientific forest
management, the information gaps are numerous. The amenability and response
of wild NTFP species to management has rarely been examined. Siebert (1995)
noted that no research had been conducted on the feasibility of enrichment
planting for wild rattan, a highly marketable and internationally traded NTFP.
In a report on NTFPs in Southeast Asia, de Jong and Mendelsohn (1992)
present a long list of knowledge gaps for the region that could safely be
generalised for most tropical forest areas. For example, there is a need to study
quantitative measures of natural production rates for most NTFPs. Testing of
different management techniques to improve natural production rates is
necessary. If wild NTFPs are to be managed, information on production, growth
rates and harvesting regimes must be compiled. Baseline data on forest ecosystem
and biological characteristics of individual NTFPs is currently scarce (see
Chapter Five). Systems of monitoring NTFP harvesting and its ecological
impact need to be identified and tested.

Research Questions for Commercial NTFP Management
Management compatibility of timber and NTFPs is a critical issue. Beyond
what we have reviewed here, studies that test the integration of timber and
NTFPs in management regimes are rare (Panayotou and Ashton 1993). Research
is needed to clarify the response of NTFP species to different timber harvesting
techniques, such as strip clear cuts versus selective logging. This information is
required for NTFPs in general as well as for specific, high-value species, and
also in different tropical forest communities. The same sorts of questions must

DIRECTIONS FOR RESEARCH

137

be answered for various silvicultural practices as well. How do NTFPs respond
to different silvicultural practices? How can silvicultural treatments be combined
with NTFP harvesting to reduce management costs? What is the best timing
to apply treatments for optimal results for both timber and NTFP production?
Field experiments, such as that conducted by Salick et al. (1995) in Nicaragua,
are essential for to address these types of issues. However, promising
management strategies can also be acquired from studies by ecologists on tropical
forest dynamics (e.g. gap dynamics) and on the biological characteristics of
particular NTFP species. Since timber and NTFP collection were more
integrated in forest management before the middle of this century (Whitmore
1990), forest and environmental historians may provide answers or clues to
some of these questions. Practical insights can be gained by searching historical
documents on previous management practices.
Although the ethnobotanical research
on forest management practices in peasant
and tribal societies is quite rich, it is
fragmented and scattered. Furthermore, the
knowledge produced by this research has
only recently begun to be recognised in the
scientific forest management literature. As
a result, important local management
practices are often overlooked. In the
extreme case, forests that are the result of
intensive customary management are taken
to be natural by outsider observers. Padoch
(1995) also makes the point that the lack
of recognition of management practices can
serve to reinforce state claims of forest
ownership. Even when the relevance of
customary management systems is Oil palm trader in Limbe, Cameroon
recognised, they are often viewed as (Photo: Manuel Ruiz Pérez)
fundamentally incompatible with scientific
systems. This is because the collection and organisation of local knowledge are
not viewed as ‘systematic’ or ‘objective’ – in a word, it is ‘unscientific’. In
addition, there is a prevalent and persistent assumption among practitioners of
scientific forest management that the land uses of local communities are threats
to forests. Taken together, these problems create barriers to the incorporation
of customary management techniques with state-directed forestry.
Research that can assist to translate local practices for adaptation into
scientific management systems is needed. Compiling and synthesising the results
of the rich ethnobotanical research on forest communities is probably only of
limited help. Most of these types of studies were not specifically conducted to
inform forest management. More studies like that conducted by Falconer (n.d.),
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which are specifically oriented towards collecting data on local NTFP use and
harvesting practices for the purpose of inclusion in forest management are
necessary. The costs of customary management intensity have not received
attention either. Measuring returns to labour is difficult in many customary
systems because practices may be carried out over very short time periods and
in an incidental manner (Padoch and de Jong 1989: 109). Research methods
need to be adapted to measure labour requirements under such systems. Survey
questions about the amount of management work conducted daily in the forest
may miss fruit picking or weeding done casually in the course of other activities,
because these may not be considered ‘work’. Close participant observation is
most likely the only method that can accurately assess labour costs in such
cases. A concentrated research effort is needed to investigate the patterns of
historical forest occupation and abandonment and their influences on NTFP
production and abundance. Geographers and environmental historians can
also contribute to this work in their studies of landscape changes resulting
from human-forest interactions.
There remain serious questions regarding the long-term sustainability of
incorporating customary practices into forest management. It cannot be
assumed that because an NTFP is marketable and frequently collected that it
is subject to local customary management. In the literature reviewed, we found
that local communities do not manage many commercially valuable NTFPs in
any way. Sometimes when local practices have positive forest conservation
outcomes or encourage the growth and spread of NTFP species they are
unintentional and not the result of conscious management. What social, political
and economic conditions are conducive to the development of management
practices? Under what conditions do customary practices and local knowledge
disappear? Richards (1997) observed that the traditional exchange economy of
tribal cultures in Latin America is often destroyed or highly monetised as
indigenous populations are integrated into the market economy. As cultural
values fade, so too may the knowledge of and motivation for forest management
practices that facilitated sustainable harvesting of NTFPs. Similarly, Falconer
(n.d.), considering increasing monetisation and rapid change in cultural values,
raised doubts about the long-term viability of sacred groves as a customary
management strategy in Ghana.
When customary management practices are in place, what are the potential
points of conflict and compatibility with scientific forest management? The
latter remains geared toward the objective of maximum sustained yield (MSY;
see Chapter Five) which can conflict with local management objectives and
interests. Flexibility, livelihood security and risk avoidance are likely to be far
more important than MSY for the poor rural communities in and near tropical
forests. In short, we need to systematically identify the existence of local forest
management, understand the objectives of customary practices, and determine
their fit with scientific forest management objectives.
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Given the mixed results reported from South Asia and elsewhere, there
is a great need for studies to identify existing institutions and suggest new
ones for co-management initiatives. How can joint management institutions
be structured in such a way as to simultaneously satisfy the objectives of
both the state and the community members most dependent upon NTFPs
for their livelihoods? Because of our interest in identifying specific areas for
future research, this question is purposely quite technical, but it is one that
implies the potential for fundamental political and social transformation.
Even in small rural villages, interests in the forest are quite heterogeneous.
Karkee (1995) found the economic and political elites of forest communities
generally are not dependent on the forest for their livelihoods. Yet these are
often the people selected for community forest or joint management
committees. Therefore the bulk of local residents who are dependent on
NTFPs may find that their interests are not adequately represented in joint
forest management initiatives. Similarly, Fox (1995) raises questions about
participatory management in Nepal. Whose views do forest committees
represent – outsiders and elites, or the most frequent and dependent forest
users? How capable are these committees at management? In short, the process
and structure of JFM often appear to favour the participation of elite
community members who may have little direct knowledge of NTFP
management. A second issue that the question of institutional structure raises
is how to mesh what are often very different decision-making processes. In
PNG, Olsson (1996) describes both the incompatibilities of the decisionmaking processes and structures and a creative solution to overcome it. In
that case, and in Agyemang’s (1996) study of joint management of leaf
collection in Ghana, there was an intermediary institution that was able to
mediate between the two systems. In PNG, it had to be created as part of the
JFM project. In Ghana, it was already in existence. Far more research is needed
to investigate these sorts of institutional structures and arrangements.
The field of management of NTFPs covers a wide range of social, economic,
political and social issues. The literature reviewed revealed a number of
important areas where future investigations are called for.

• Research is needed to fill critical knowledge gaps regarding questions
of the amenability and response of wild NTFP species to management,
techniques to improve natural production rates, and the effects of
different harvesting regimes.

• More studies that test the integration of timber and NTFPs in
management regimes are essential.

• Studies of customary management systems are needed that specifically
address returns to labour and patterns of historic forest occupation and
abandonment.
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• Research should address the serious question of the long-term
sustainability of incorporating customary practices into forest
management for commercial extraction, especially the effects resulting
from increased monetisation of local economies.

• There is a great need for studies to identify existing customary
institutions and suggest new ones for the purposes of co-management.

Ecological Issues
This section examining the literature on ecological questions first reviews some
of the fundamental gaps in knowledge that now exist regarding NTFPs and
tropical forest ecosystems. We then discuss research designs that can identify
causal linkages between forest ecology and commercial extraction. Finally basic
theoretical issues are identified that need to be addressed in future research.

Gaps in Ecological Knowledge
From the literature, the single most frequently recurring problem in NTFP
research appears to be a lack of basic ecological knowledge, at the levels of both
individual species and forest ecosystems. Research on commercial NTFP
extraction in the tropics has simply not attracted the scientific attention and
financial resources on a scale that logging or agriculture, the two main landuse alternatives, have done. Most NTFP studies are designed to collect data on
only one species. For example, Phillips (1993) noted that at that time there
had been no directly measurement of forest fruit productivity on an area basis
in Amazonia. Most assessments look at only one species, and even those studies
are few. As Freese (1998: 105) noted, ‘detailed information on production
patterns of most non-timber forest products is lacking’. O’Hara (1998) also
concluded that there is very little baseline biological data for most NTFPs.
Even for the more valuable species, the ecological knowledge available is
inadequate for drawing reliable conclusions about NTFP commercial extraction.
Clay (1997a), for instance, found that Brazil nuts are one of the most studied
species with great economic value, yet little is known about the species’ overall
distribution, reproduction and productivity. The effects of harvesting on
individual species are not well understood, with the exception of a very few
cases (Hall and Bawa 1993). For NTFPs from reproductive propagules,
determining the impact of harvesting is difficult because of the lack of basic
ecological knowledge. Peters (1996a: 45) stated that ‘density-dependent seedling
mortality has never been studied in tropical forests under exploitation and
therefore the direction and magnitude of the shifts in mortality that will occur
as a result of fruit collection are difficult to estimate’. In summary, without
baseline biological data on NTFP species, the ecological effects of
commercialisation cannot be fully evaluated.
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There is a many times greater gap in scientific understanding of the
structure and functioning of tropical forest ecosystems for individual NTFPproducing species. Few baseline ecological data are available and there is little
knowledge about structure, composition and dynamics for most tropical forest
types and geographic regions. Forest types that cover immense stretches of
geography have been inadequately studied. Murali et al. (1996: 266) found
only one ‘published report on the structure of tropical deciduous forests in
south India’. Furthermore, as Hall and Bawa (1993) point out, there is a basic
theoretical gap since ecologists’ understanding of tropical forest ecosystem
dynamics is not very advanced in comparison to temperate forest systems .
This makes it difficult to even formulate appropriate research questions and
test hypotheses.
In addition to these lacunae, we identified one important and very
fundamental limitation to increasing ecological knowledge – the use of a
consistent and identifiable nomenclature for forest types is lacking in the
literature. Fifty-eight different forest names were used in the studies included
in our database, with citations of standard ecological references a rarity. Not
infrequently authors used vague and indeterminate terms such as ‘tropical forest’
or ‘secondary forest’. Sometimes the forest type was not named at all. Even
when nomenclature is consistent, definitions and geographical boundaries can
vary significantly among studies. As Fairhead and Leach (1998) cogently
demonstrate for West Africa, confusion over the very definition of ‘forest’,
combined with questionable assumptions about the natural extent of forest
types, leads to uncertainty about the extent of deforestation. The lack of a
consistent nomenclature and definition makes it extremely difficult to compare
studies, draw generaliseable conclusions from the literature, build a corpus of
ecological knowledge, or gauge the level of ecological impact of NTFP
commercialisation.

Research Design
The most striking finding from our analysis of the literature is that research
on the relationship between commercial NTFP extraction and ecological
conditions is rarely designed in such a way as to convincingly demonstrate
cause and effect. This is true for immediate, long-term or secondary ecological
effects, with the level of uncertainty surrounding cause and effect increasing
from the former to the latter. Immediate effects are the short-term measurable
impacts of harvesting on the mortality of individuals of particular plant or
animal species and the aggregate population numbers and density. Longterm effects encompass the cumulative consequences of extraction on
population survival and reproduction of a particular plant or animal species.
Secondary effects are changes to a forest ecosystem’s overall structure and
functioning caused by extraction.
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The clearest immediate effect is
harvest-related mortality when the
individual must be killed in order to
collect the resource, as for hunting or
when a tree is cut down to make fruit
more accessible to harvest. In these
examples, cause and effect is readily
demonstrated, but it becomes less clear
when individuals do not have to be
killed directly for extraction. If we
consider the case of NTFPs that are
plant exudates, such as latex, attributing
the cause of individual mortality to
extraction can be more difficult. Other
possible causes, such as drought and
insect and disease outbreaks, must be
factored in synergistically. Individual
mortality and survival must be linked
to questions of variable threshold levels
of extraction among individuals of the
species and individual plant genetics
related to disease resistance.
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Transporting bamboo culms in Hunan, China
(Photo: Manuel Ruiz Pérez)

Long-term effects on survival and reproduction become increasingly
speculative in the absence of good baseline knowledge of the biological
characteristics of individual species and consistent monitoring over time. The
‘most intractable element of population dynamics is to measure the temporal
variability in mortality or recruitment, from either natural causes or human
harvesting’ (Hall and Bawa 1993: 239). It is in this area where research design
becomes critical. There is nearly a complete absence of studies on the effects of
commercial NTFP extraction designed to include both the collection of
longitudinal data and the establishment of unharvested control plots. Collection
of longitudinal data is needed in order to measure the effects of extraction on
replacement rates and the ability of individuals to survive over time. Unharvested
control plots are necessary to isolate the effects caused by harvesting from other
possible causes. Without this sort of rigorous design it is impossible to positively
attribute to NTFP extraction any changes in a population’s survival and
reproduction patterns.
Secondary ecosystem effects from commercial extraction are the most
complex to measure and the most difficult to link to specific causal factors. In
the literature reviewed, many of the conclusions about the secondary ecological
impacts of commercial extraction are extrapolations at best, and often merely
speculations based on the results of different studies of different species in
different ecological settings. As Godoy and Bawa (1993: 216) observe, ‘[t]he
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assumption of sustainability [or, we would add, degradation] often rests on
indirect, anecdotal evidence’. Measuring and tracking causal linkages is difficult
largely because of the complexity of ecological interactions in many tropical
ecosystems. One area of potential secondary effects relates to plant and animal
interactions in tropical forest ecosystems. Peters (1994) noted that the vast
majority of tropical trees rely on animals either for pollination or seed dispersal.
We could therefore hypothesise that the commercial hunting of animal species
responsible for pollination or dispersal will affect the distribution and
regeneration rates of some plant species. Conversely, animal species rely on
NTFP plant species as food sources. Thus we could predict that the commercial
harvesting of NTFPs will reduce the food supply of some animal species and
therefore affect reproduction and survival of those species.
Problems in research design arise, however, in trying to gather evidence to
support these hypotheses. First, there must be empirical evidence or a reliable
model to determine the threshold rate of extraction at which other species will
be adversely affected. Secondly, the research must be designed in order to isolate
the effects of harvesting on ecosystem structure and functioning from myriad
other causal factors. It is possible, for example, that some bird populations
may be reduced as a result of increased commercial harvesting of their food
source, but we found little empirical evidence in the literature demonstrating
causal links. The design of the study by Murali et al. (1996) in Biligiri Rangan
Hills, India, comes closest to enabling solid conclusions about the effects of
extraction on ecosystem structure and composition. Even that study, however,
could not rule out other causal factors such as fire and grazing. Furthermore,
the focus was limited to sampling the population structure of selected timber
and NTFP species and forest plant species composition. More complex causal
interactions among plants and animals or secondary effects on ecosystem
functioning were not traced.
Partly due to the difficulties of designing research that directly measures
the ecological aspects of commercial NTFP extraction, some of the studies
used proximal measures of ecological change. These methods are usually based
on questionnaires and interviews with local NTFP extractors, processors and
marketers. They can be useful for gathering local perceptions of environmental
change and resource scarcity. While these can be valuable sources of evidence,
perceptions must be calibrated with and corroborated by other techniques,
which must also be carefully and rigorously applied or the results will be
unreliable. Often in the literature on the ecological aspects of commercial NTFP
extraction, neither of these conditions was met when questionnaires and surveys
were used. Questions about extraction activities, particularly when local
knowledge equates to trade secrets or when extraction is illegal, are highly
sensitive and not always answered honestly. In one study, the authors observed
that respondents were often openly hostile to questioners, yet the results were
used as evidence of the ecological effects of commercial NTFP extraction. Thus,
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when designing multidisciplinary research, the standards of social and natural
science methods must be adhered to equally.

Theoretical Issues
As we suggested in opening this chapter and, as O’Hara (1998) detailed in her
research, studies and policies of ecologically sustainable NTFP extraction are
founded on the principle of maximum sustained yield (MSY) – a management
strategy designed for the harvesting of a single species at levels that do not
exceed replacement rates. Often MSY is closely associated with the concept of
carrying capacity, in both theory and practice. Underlying MSY is a theoretical
construct of ecosystem functioning which assumes that natural systems attain
a state of stable equilibrium and remain at that point unless otherwise disturbed.
Nature, in a word, is constant and will return to a its original status after
disturbance. The use of MSY as a principle for ecologically sustainable extraction
has been seriously questioned since the late 1970s (Freese 1998). Since that
time, the approach has become increasingly untenable as advances in ecological
theory undermine its conceptual foundations. Specifically, the assumption of
a stable equilibrium, or natural steady state, is not supported by the reality of
ecosystem functioning and a ‘new ecology’ has arisen to address this disjunction.

The term ‘new ecology’ has been used since the 1980s to label a
theoretical shift in biological ecology (Zimmerer 1994; see also Botkin 1990;
Worster 1990). The new ecology challenges the basic assumption of
homeostasis that is the foundation of systems ecology and replaces it with a
focus on instability, chaotic fluctuations and non-cyclical change. Under
this conceptualisation of ecology, carrying capacity, so critical to management
for MSY, becomes an extremely elusive benchmark. As Zimmerer (1994)
carefully argues, the assumption of a stable equilibrium is embedded in the
carrying capacity concept. Furthermore, estimates of carrying capacity
assume the spatial and temporal homogeneity of environments, yet studies
of ecosystem functioning show that these assumptions do not often hold.
Botkin (1990) proposes that the conditions to allow MSY to operate are
rarely met in reality.
In the NTFP literature, these theoretical shifts in biological ecology have
yet to be integrated into research designs. An assumption of stable equilibrium
is usually implicit, and sometimes explicit, in questions of sustainable extraction.
Peters (1996a), presenting a slightly more poetic version of the notion of natural
homeostasis, warns that the ‘delicate ecological balance maintained in a tropical
forest is easily disrupted by human intervention’ (p. 37). Similarly, MSY
continues to guide the research on extraction exemplified by the model of
Robinson and Redford (1991) for harvesting wildlife. The authors assume ‘the
maximum production from the population for human use’ as the basis for
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sustainable harvesting (p. 415). The model is based on carrying capacity and a
(hypothetical) maximum rate of population increase. Other researchers have
adopted this model to guide their studies of commercial NTFP extraction (Fa
et al. 1995; FitzGibbon et al. 1995). Furthermore, almost all field studies that
try to estimate the sustainability of NTFP harvest rates implicitly assume that
the population of the species under examination is uniformly distributed in
space and time. Thus, most of the sustainability literature is based on matching
extraction rates to an assumed natural stable equilibrium that has been
increasingly called into question by recent advances in theory.
Closely related to these theoretical issues is a common practice in NTFP
research of measuring the ecological impacts of extraction against the standard
of a natural, undisturbed forest ecosystem. This ‘virgin’ forest ideal is often
accompanied by the assumption that the arrival of humans necessarily results
in ecological degradation. It is implicitly (sometimes explicitly) assumed that
‘[a]ll land-uses result in biotic impoverishment at some level’ (Nepstad et al.
1992: 2). The presumption of a natural, pre-human forest ecosystem as well as
the automatic assumption of denigration from human use is also being
increasingly undermined by recent empirical findings (e.g. Hecht and Cockburn
1992; Fairhead and Leach 1996; Kandeh and Richards 1996).
A clear distinction between managed or secondary forest and pristine,
primary forest is increasingly difficult to maintain. In his study of the ecology
of illipe nuts (Shorea spp.) in West Kalimantan, Peters (1996b) found that
most nuts are collected from gardens or managed forests. However, nuts are
also collected from what is presumed to be pristine forests. In fact, Shorea trees
in seemingly undisturbed forests are actually planted remains of old longhouse
sites long abandoned, making it difficult to distinguish between wild and planted
individuals. Peluso and Padoch (1996) make a similar point for the case of
durian trees in West Kalimantan, noting that the presence of durian in a forest
suggests the location of a prior residence. These are but two brief examples of
recent studies that show the ecology of presumed pristine forests to be shaped
by many years of human habitation and management. More specifically, the
distribution and abundance of highly valued NTFPs are more and more being
demonstrated to be the result of deliberate management. This suggests that
more of the ecological research related to NTFPs should be focused on the
ecology of fallow and other managed secondary forests.
An even more fundamental challenge to the common scenario of an original
climax forest ecosystem threatened by disturbance and degradation from human
use comes from recent research in West Africa. Fairhead and Leach (1996)
produced a provocative analysis of the forest-savanna mosaic in Guinea. In the
zone where tropical forests of the south give way to savanna of the north, forest
ecologists and other outside observers have long viewed the forest patches
surrounded by savanna as relics of a once-intact forest zone. From this
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perspective, population pressure and mismanagement by local farmers have
led to deforestation, and the forest patches are all that remain and these will
soon vanish without outside intervention. Using a variety of methods from
ethnography to remote sensing, Fairhead and Leach draw conclusions that
challenge this neo-Malthusian view of human-environment interactions. They
argue that their evidence shows that human occupance has actually created the
forest patches, in essence extending the forest zone into the savanna. In other
words, forest patches presumed to be pristine relics are in fact anthropogenic.
In other research in West Africa there are indications that biodiversity
for certain taxa is higher in managed forests than in undisturbed reserves.
On the basis of their research in an area of southern Sierra Leone, Kandeh
and Richards (1996) suggest that a high level of bird species diversity in the
region ‘may be a direct result of the complex human history of the forest and
the resulting patchwork of mature secondary forest and undisturbed high
forest islands’ (p. 92).
The critical theoretical point derived from these and other studies is that
a much more complex and indeterminate model of biological ecology and
human-environment relations is called for in future NTFP research. If new
research is questioning the very idea of pristine undisturbed forests – or, at the
very least, greatly minimising its geographic extent – then it becomes increasingly
difficult to locate a standard against which to measure change. The challenge
for NTFP research is to incorporate much more detailed analyses of
environmental history and account for the role of human occupance in shaping
forest ecosystems and possibly even enhancing biodiversity.

In the area of research on the ecological issues related to
commercialisation of NTFPs, the literature reviewed highlighted a number
of directions for future research.

• There is a critical need for baseline ecological studies of NTFPs, at both the
level of individual species and forest ecosystems that sustain them.

• In order to understand the relationship between NTFP extraction and
ecological change, more studies are required with rigorous research
designs that include both collection of longitudinal data and the
establishment of unharvested control plots.

• Theoretical shifts in biological ecology, particularly with regard to the
concept of carrying capacity, must be integrated into research designs.

• The ideal of a pristine forest that needs to be protected from all human
interference should be substituted with a more complex and
indeterminate model of human-environment relations in future
ecological research
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Summary
There are several patterns and generalisations across all of the four issue areas
addressed in the core chapters that are important both to the results of current
studies and to the direction of future studies. First, it is clear that the questions
and relationships under study do not fit neatly within the jurisdiction of a single
discipline. Interdisciplinarity is therefore almost demanded in research on NTFP,
whether conducted by an individual or a team. However, the demand for
interdisciplinarity creates problems of rigour, reliability and comparability.
Researchers trained in the natural sciences conduct social investigations, noneconomists conduct studies on NTFP economics, and social scientists study
ecological impacts. Problems arise when individual researchers are not familiar
with the body of literature in disciplines other than their own or are untrained in
research methods outside their field of specialisation. As a result, findings may
not be reliable, data may be incompatible and conclusions may be misleading.
Secondly, a problem exists of a lack of clear definition and consistent use
of nomenclature in all of the areas of research. There needs to be greater emphasis
placed on defining terms, using recognised references for definitions, and
employing greater rigour in the use of terms. In the absence of consistency, it is
extremely difficult to compare results from one study to the next.
Thirdly, there is a general scarcity of knowledge and systematically collected
baseline data about NTFPs and commercial harvesting and marketing systems.
This is more or less equally true in the social, economic and biological realms.
If commercial NTFP harvesting and marketing are to play important roles in
tropical forest conservation and economic development, more resources are
needed to acquire baseline data.
Finally, there is inadequate attention paid to theoretical debates in either
the natural or social sciences. Several problems arise from this, including a
failure to benefit from related research, the employment of flawed assumptions
in research design and an inability to predict or explain outcomes. Similar to
the issue of nomenclature, already identified, there needs to be an explicit and
clear enunciation of theory in order to facilitate the formulation of sound
research design and the comparison of findings. An engagement with research
in areas outside the narrow field of tropical forest management that addresses
similar ecological, social and ecological questions will help to hasten the advance
of knowledge about the consequences of and potential for NTFP
commercialisation.
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Appendix A

Fields for NTFP Database
Field Name

Description

Valid Entries

Article.
IDNUMBER
Article.
TITLE
Article.
UNPUBL
Article.
EDITOR
Article.
PUBLACE
Article.
BOOKNAME
Article.
SERIES
Article.
PUBLISHER
Article.
JOURNAL
Article.
VOLUME
Article.
ISSUE
Article.
YEAR
Article.

assigned identification number

4-digit number

title

text

information on unpublished
material
editor

text
full name

place of publication

text

title of book

text

title of series

text

name of publisher

text

name of journal

text

volume

number or text

issue

number or text

date

number

page numbers

number

Article.
STUDYTYPE

type of research

literature review,
historical

Article.
METHODS

methods used

various

Article.
CONTENU

is ownership of resource made clear?

yes or no
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FIELDS FOR NTFP DATABASE

Field Name

Description

Valid Entries

Article.
CONVAL
Article.
CONGOV
Article.
CONMARK
Article.
CONRELIST
Article.
SUPPORT
Article.
PFOCUS

is economic value of resource
calculated?
are government policies described?

yes or no

Article.
SFOCUS

secondary focus

Article.
SWTYPE

finer distinction within “social
welfare”

Article.
ABSTRACT
Article.
NOTES
Article.
FINISHED
Case.
IDNUMBER
Case.
CASENUM
Case.
LOCAL
Case.
COUNTRY
Case.
REGION
Case.
SPECIES

summary of content and
findings
notes

are marketing patterns
described?
is a list of commercial NTFPs
provided?
article support or discourage
extraction?
primary focus

yes or no
yes or no
yes or no
support or
discourage
social welfare,
management,
tenure, ecology
social welfare,
management,
tenure, ecology
social justice,
income, resource
use, other
text
text

is all information for this record
entered?
assigned identification number

yes or no
number

case number

number

location information below
country level
country

text

region

text

species name for resource

text

text
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Field Name

Description

Valid Entries

Case.
RESNAME
Case.
RESTYPE
Case.
PRODTYPE
Case.
USES
Case.
FOREST
Case.
HARVEST
Case.
PROCESSING
Case.
COMMERCIAL
Case.
SUBSISTENCE
Case.
LABORGH
Case.
LABGENH
Case.
LABAGEH
Case.
LABORGP
Case.
LABGENP
Case.
LABAGE

common name for resource

Text

resource type

uses for the product

“tree”
for example
“bark”
for example
text

forest type

text

temporal harvesting characteristics

text

is there significant local processing?

yes or no

commercial history

text

subsistence history

text

labor organization in harvesting

text

gender character of harvesting

text

age character of harvesting

text

labor organization in processing

text

gender character of processing

text

age character of processing

text

Case.
MARREL
Case.
MARSTR
Author.
FIRSTNAME

local relations of resource
marketing
market for product’s final
destination
author’s first name

text

product type

text
text
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Field Name

Description

Valid Entries

Author.
MI
Author.
LASTNAME
Author.
SPECIALTY
Author.
AUTHSEQNUM

author’s middle initial

text

author’s last name

text

author’s specialty or department

text

order of author in multipleauthored docs

1, 2, 3, etc.

