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FOREWORD

There is a clear and urgent need to step up efforts to protect tropical forests. Large areas are still being lost,
along with precious biodiversity, carbon, ecosystem services and community income. Although our attention
is focused presently on containing the COVID-19 pandemic, the bigger challenge is climate change, with the
loss of tropical forest responsible for about 10% of greenhouse-gas emissions globally. About 70% of all tropical
forests lie outside protected areas and are subject to productive use, and it is essential that such forests are managed
under legal, sustainable and verified forest management to ensure that their many values are maintained.

The Precious Forests Foundation commissioned the study presented here from the international forestry team at
the School of Agricultural Forest and Food Sciences, Bern University of Applied Sciences. The aim was to explore
possible additional income streams to strengthen the economic viability of sustainable forest management in
permanent tropical production forests while protecting and maintaining the environmental attributes of forests
in sustainable ways.

Tropical forests provide much more value, commercially and for communities, than just timber and wild meat.
For centuries, forest-dependent peoples have known and used numerous edible nuts, fruits and other plant parts
for food and medicine—what today we call non-timber forest products (NTFPs). New applications (e.g. for
natural pharmaceuticals) of lesser-known NTFPs are being discovered every day. The first challenge, covered
in this study, is to understand how these NTFPs can be grown and harvested in harmony as core elements of
multiple-use management in tropical production forests while respecting traditional forest-community interests
and rights. The second challenge, which will be covered in a follow-up study, is to identify tangible sustainable
business development opportunities and hurdles.

ITTO has long supported the development of NTFPs as one means for generating sustainable income from
tropical production forests, especially for local people. It has done this through many projects and studies in
the three tropical regions and by convening an international conference on NTFPs in 2007, the outcomes of

which were published in Giffs from the Forest.

The Precious Forests Foundation and ITTO are proud to present this report to encourage innovative and
sustainable business development involving NTFPs that respects the essential attributes of tropical forests. Given
the growing demands on tropical forests for the many goods and ecosystem services they provide, multiple-use
management approaches are essential. We wish you an interesting and enjoyable read.

Ted van der Put Steven Johnson
Chair, Precious Forests Foundation Officer-in-charge, ITTO
June 2021
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EXECUTIVE SUMMARY

Non-timber forest products (NTFPs) are goods
originating in forest that are not directly related to
timber production; the term encompasses any product
harvested—formally or informally—in the forest
other than timber. This literature review explores
the case for multiple-use forest management in
natural tropical production forests in which NTFPs
help make the economic case for natural forests.

Multiple-use management in tropical production
forests can have various forms, including the following:

* managing commercial timber species that also

produce valuable NTFDs;

* managing species that produce timber and species
that produce NTFDs in the same area;

* combining the harvest of commercial timber
and palm species; and

* increasing NTFP production in timber production
forests through enrichment planting.

Only a few examples exist of efforts to combine
the management of timber and NTFPs within the
same forest management unit under a multiple-use
management approach. Thus, such integrated
approaches to the sustainable management of
natural tropical forests remain elusive.

Two important factors influencing the sustainability of
NTEP harvesting are the plant component harvested
and the life history of the species (including pattern
of growth, reproduction and pollination). For long-
lived perennials such as shrubs and trees, the extraction
of reproductive parts—fruits, flowers and seeds—

tends to have high potential for sustainable harvesting.

In broadening the scope of management in tropical
production forests, in particular to manage for both
timber and NTFPs in the same forest management
unit, the following core elements need to be
considered:

¢ the inclusion of both timber and NTFPs
in forest inventories;

* the conceptualization of appropriate silvicultural
and ecological management regimes;

* the evaluation of possible conflicts in the use
of multipurpose tree species;

* the design of wildlife conservation strategies
and regulated hunting approaches; and

* the development of tenure and access rights.

Multiple-use forest management in tropical
production forests faces various economic, technical
and administrative constraints. Although NTFDs are
extremely important for local livelihoods throughout
the tropics, and many N'TFPs are traded in significant
quantities at the local, national, regional and global
scales, data on their long-term use and economic
value remain scarce. Timber is still the only forest
commodity with major lucrative markets; the tropical
timber sector is based on a reliable body of technical
knowledge and makes a significant contribution to
the economies of many tropical countries.

The compatible management of timber and NTFPs
is complex, multifactorial and context-dependent;
it may be possible in some situations but difficult
to achieve in others. Moreover, the management of
NTFPs is often ad hoc, and little is known about
their sustainability at the local scale.

Ideally, the process to develop multiple-use forest
management approaches in tropical production forests
should begin with land-use planning because it
implies a thorough assessment of biophysical, social,
regulatory and institutional aspects. Overall, two
broad approaches could be taken:

1) Improve existing situations on a case-by-case
basis, particularly where forest management is
entrusted to long-term concession contracts
(either community-based or private). Inventories,
management planning, harvesting and marketing
would address both timber and NTFPs within
an overall concept of managing forests and their
products and services sustainably.

2) Develop new management regimes that explicitly
encourage the sustainable production of timber
and NTFDs, and the delivery of ecosystem services,
over long timeframes.

Managing tropical forests for multiple products,
ecosystem services and stakeholders requires processes
for negotiation and shared decision-making—going
beyond discussion platforms and committees designed
to bring together local users and forest concessionaires
and forest industries, which are mandated by law in
some tropical countries.

The report presents three examples of well-established
NTEDPs in humid tropical forests: Brazil nut; rattan;
and rubber. For each, it examines the factors and
strategies that have enabled the sustainable
harvesting of the NTFP and are now supporting
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continued success and the challenges that have
arisen in maintaining a sustainable NTFP
management regime.

The report also describes six promising NTFPs that
grow in tropical forests—two each from tropical
Africa (allanblackia and African plum), Southeast
Asia (agarwood and damar resin) and the Amazon
(agaf and wild cocoa)—and for which the potential
is yet to be fully realized. In some cases, the NTFP
has largely been domesticated and enriched in forests
or grown in agroforestry systems. Some NTFPs have
natural or synthetic substitutes. In other cases, the
NTEFPs are unique, novel and have no comparable
substitute. In all the case studies presented here,
more information is needed on multiple-use forest
management to produce timber and NTFPs while
ensuring economic viability, social equity and forest
conservation.

Combining the sustainable production of timber and
NTEDPs has various degrees of potential, depending
on the context. Here, we use a 1-5 star rating system
to estimate the potential of 28 individual NTFPs to
yield positive economic, social and environmental
outcomes.

The review shows that the compatible management
of timber and NTFPs is inherently multifactorial
and context-dependent. Compatibility is possible
in some cases but might prove difficult to achieve in
others, at least in the short run. There is, however, a
lack of studies on integrated management approaches
that effectively combine the production of timber
and NTEDPs; the concept, therefore, requires field-
level implementation to explore its feasibility.

Governance issues, such as those related to land
tenure, collective institutions, and the design of
multistakeholder management models, must be
addressed to enable multiple-use forest management

in the tropics. Testing multiple-use management
approaches in forests where governments have a
direct supporting role could prove fruitful.

There are three (interrelated) ways to move forward
on multiple-use forest management involving timber

and NTFPs:

1) indirectly improving “passive” or “opportunistic”
compatibility situations, for example by enforcing
the mitigation of logging impacts on NTFP

resources;

2) explicitly enhancing both timber and NTFP
values, including through the concurrent
management of locally important NTFPs; and

3) assessing the biophysical (forest), social, regulatory
and institutional aspects of multiple-use forest
management for timber and NTFPs with a view
to minimizing trade-offs among stakeholders.

For many NTFPs, recent information on production

volumes and prices is lacking, including for some major
NTEPs. There is an urgent need, therefore, for market
studies of the NTFPs presented here, and others, to

assist efforts to encourage sustainable production and
thereby better contribute to forest conservation and

the livelihoods of forest-dependent people. A follow-up
study, underway in 2021, aims to identify the tangible

sustainable business development opportunities and
hurdles (see www.precious-forests.foundation).

More research is needed to determine the economic
case for multiple-use forests in diverse contexts.
Nevertheless, integrating NTFP management in
timber production forests could be a decisive step in
the development of such management approaches,
bearing in mind the imperative to use natural tropical
forests wisely and sustainably or lose them forever.
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1 THE CASE FOR MULTIPLE-USE MANAGEMENT FOR

TIMBER AND NON-TIMBER PRODUCTS IN THE TROPICS

Timber is widely recognized as the main forest
product and commodity. Since the development

of the first scientific forest practices, all approaches
to long-term forest management have focused on
timber (and occasionally woodfuel). The concept of
sustained timber yield implies that no more timber
should be removed from a forest than will grow back
in a given time; it gives no consideration to other
forest products.

But a new term—"“non-timber forest product”
(NTFP)—emerged globally several decades ago for
grouping forest products and commodities that are
“not timber”. Similar terms had been used previously,
such as “minor forest products”, “byproducts of
forests”, “other forest products”, “secondary forest
products” and “special forest products”, but “NTFP”

implied a new way of looking at these products.

What is an NTFP? According to De Beer and
McDermott (1989), NTFPs comprise “all biological
materials other than timber, which are extracted from
forests for human use”. Thus, NTFPs are goods
originating in forests that are not directly related

to timber production. The term encompasses any
product harvested—formally or informally—in the
forest other than timber (CIFOR 2008). It considers
plant products such as resins, fruits and medicinal
plants as well as animal products such as honey and
wild meat (also known as bushmeat) (Belcher 2003).
Augustino et al. (2011) defined NTFPs as including
products used locally, regionally, nationally or
internationally as food, cosmetics (oils), herbs,
aromatic substances, fodder for domestic animals,
medicines, firewood, construction material,
ornamental plants, resin and colourants as well as
animal products derived from collecting and hunting,
the latter for food, medicines and trophies.

There has been discussion in the past on the inclusion
or otherwise of woody materials such as woodfuel
(encompassing firewood and charcoal) and small wood
(e.g. for carving) in definitions of NTFPs. The Food
and Agriculture Organization of the United Nations
(FAO) uses the term non-wood forest products

(N'WEDPs), which excludes such materials (Belcher
2003), and definitions of NTFDPs, in contrast, generally
include woodfuel and small wood. This document
adopts the position that the same socioeconomic
factors are often at play in the production, use and
sale of woodfuel and small wood as those applying
to NTFPs; thus, the term (and concept of) NTFP
is used in this report.

The present study focuses on certain NTEPs that
are or can potentially be valorized in the framework
of sustainably managing natural tropical production
forests. NTFPs (and ecosystem services—Box 1) are
potentially valuable commodities and important
elements of sustainable, multiple-use forest
management that serves broader conservation and
local development goals. The development of NTFPs
has been advanced as a mechanism for adding
value—in addition to timber—to the management
of forest stands. If they are managed sustainably and
actively to generate income, NTFPs can help offset
the opportunity costs of retaining forest as forest
rather than converting it to other, potentially more
profitable land uses. The sustainable production of
NTEDPs, which might include management practices
such as assisted natural regeneration, plant breeding
and enrichment planting,' can support both local
livelihoods and nature conservation (Uprety et al.
2016); therefore, it can be a valuable addition to
the income generated by timber production.

In the rest of this chapter, we explore the case for
multiple-use forest management in natural tropical
production forests in which timber, NTFPs and
ecosystem services all help make the economic case
for natural forests. We look at the evidence, the
challenges and the opportunities. Chapter 2 describes
three well-established NTFPs, including their success
factors, potential and challenges. Chapter 3 looks
at six other NTFPs with considerable potential for
increased production in natural forests. Chapter 4
tabulates key data for and descriptions of 24 NTFDs,
and Chapter 5 draws conclusions on the potential of
NTEDPs in tropical production forests.

1 Enrichment planting is the planting of desired tree species for timber
or NTFPs under the canopy of natural forests and woodlands with the
objective of creating a managed forest dominated by desirable species
in the long term.
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Box 1: Forest products and services—
two sides of the same coin

Forest products, also referred to as forest goods,
comprise both timber and non-timber forest
products. In addition to these, forests produce
ecosystem services (also called environmental
services)? such as the production of clean water,
the conservation of soils and biodiversity, and
carbon sequestration. Some forest services

can potentially be valorized through payment
schemes for ecosystem services, the aim of which
is to incentivize forest owners and managers

to manage their forest resources in ways that
maintain the provision of such services. Payments
for ecosystem services can be part of multiple-use
strategies to generate a competitive income from
forests, potentially combined with timber and
non-timber forest products.

What we know about managing
non-timber forest products in
tropical forests

There is a vast literature on the management and
potential of NTFPs in accessible forests, including
wide-ranging studies by various international
scientific and development organizations.

NTFP management is often considered an alternative
to timber management, and the focus of many projects
and studies has been at the scale of small forest
management units (FMUs) managed by communities
and producer associations. Many hundreds of NTFP
species and their commercialization are described in
the literature; most are only locally important, but
some have significant national and international
markets—gutta-percha and rattan, for example,
have been traded internationally for more than

100 years, and others have been globally significant
for at least 20 years. A well-documented case of a
locally used NTFP that has become an internationally
traded product is agai, a product obtained from
Euterpe oleracea (an Amazonian palm tree, which
also produces palm hearts). The Brazilian American
company Sambazon began exporting acaf pulp from
the Brazilian Amazon in 2000 to produce lifestyle
juices, smoothies and energy drinks (Prado 2012).
Today, Sambazon is an established multi-million-
dollar business, the products of which are distributed
worldwide. Numerous globally established NTFPs
have been domesticated, particularly through

continuous breeding, and grown as agricultural
crops. Many now common products such as avocado,
banana, cocoa, coffee, durian, litchi, palm oil, papaya
and rubber are among dozens of NTFPs that have
been domesticated for more than 100 years. Many
are produced today in traditional and systematic
agroforestry systems, sometimes in combination
with timber species—such as samba (77iplochiton
scleroxylon) in West Africa and cedro (Cedrela odorata)
in tropical America.

Although general information is available on the
occurrence, collection, use and marketing of many
NTEDs, research and experience is scarce on the
management of lesser-known NTFPs in tropical
production forests. A case in point is the Swiss—
Brazilian, FSC-certified forest enterprise, Precious
Woods Amazon (PWA), which manages nearly

0.5 million ha of natural forest in the Brazilian state
of Amazonas, producing hardwood timber for export
and the Brazilian market. On its land, which is 98%
forested, the company combines timber production
with the management of logging debris® to produce
woodfuel. PWA also manages a small area of
enrichment planting of Brazil nut (Bertholletia excelsa)
and trials of enrichment planting involving other
NTEDPs. The concept of enrichment planting with
NTEP species is relatively new (but see Box 2); PWA
is working with local communities and enterprises to
pave the way for multiple-use forest management.

ITTO co-organized a major international conference
in Beijing, China, in 2007 to explore the sustainable
development of NTEFPs and forest ecosystem services.
Among other things, the conference found that a lack
of clear resource tenure, access and rights inhibits the
development of small-scale and community-based
forest enterprises, which are vital actors in NTFP
value-adding and marketing (Box 3 presents more
findings of the conference and other work on NTFPs
undertaken by ITTO).

The commercialization and harvesting of NTFDPs
have been encouraged since the late 1980s as an
alternative way to protect forests and biodiversity by
generating incomes and subsistence for local people
(Weinstein and Moegenburg 2004). It was assumed
that, as markets grew for NTFDs, forests providing
these products would gain in value and therefore be
less prone to deforestation. Additionally, the trade in

2 For more information on ecosystem services, see www.itto.int/
sustainable_forest_management/environmental_services.

3 When a tree is felled in a timber harvesting operation, the bole is removed
(in the form of logs) but other wood—especially that in the branches and
crown—remains on the forest floor. Forests tend to regenerate better if
such woody debris is also removed.

10
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Logging debris is used as woodfuel in the PWA operation. Photo: © J. Blaser

NTEPs was considered a tool for alleviating poverty
because nearly 25% of the world’s poor depend on
forest resources (Fortini 2019). Even though reports
of NTFP overharvesting are common in the literature,
including with significant impacts on forest structure,
a systematic review of the sustainability of NTFP
harvesting concluded that, in nearly two-thirds of
studies, NTFP extraction was sustainable (Stanley
etal. 2012).

Two important factors influencing the sustainability of
NTEP harvesting are the plant component harvested
and the life history of the species (including pattern
of growth, reproduction and pollination). For long-
lived perennials such as shrubs and trees, the
extraction of reproductive parts—fruits, flowers and
seeds—tends to have high potential for sustainable
harvesting (Ticktin 2015).

In terms of local livelihoods, approximately 75%

of NTFP gatherers earn more than USD 2 PPP per
day,* or more than the local wage (Stanley et al. 2012).
Moreover, the markets for certain NTEPs, such as
Brazil nut and acai, have grown in recent years (Lopes
et al. 2019). Brazil nut is important for local people
in the forests of Bolivia and Brazil, and it is the only
nut with an international market that is entirely

4 PPP = purchasing power parity, a method that uses rates of currency
conversion to equalize the purchasing power of different currencies by
eliminating the differences in price levels between countries (OECD
undated).

harvested in mature natural tropical forests (Soriano
etal. 2012). Agaf is collected from the abundant agaf
palm, which grows along rivers, making collection
relatively easy and transportation costs relatively
low (Lopes et al. 2019).

Apart from the risk of overharvesting and causing
changes to forest structure, imbalances between NTFP
supply and demand can create problems, such as
scarcity in some areas and a lack of markets in others
(Weinstein and Moegenburg 2004). Local people
often need to transport NTFPs over long distances,
either increasing transport costs or involving
middlemen. This reduces profit and increases
dependence on intermediary transport, which may
be unreliable; for perishable products, this increases
the risk of loss (Weinstein and Moegenburg 2004).

Even though tropical forests can satisfy multiple
demands for goods and ecosystem services, integrated
forest management approaches are still the exception
(Guariguata et al. 2010). The concept of sustainable
forest management (SFM) emerged in the 1990s
(Poore 2003) to foster socially and environmentally
sustainable harvesting practices, but it has focused on
timber through the implementation of management
plans to ensure sustainable timber yields (Fortini 2019).
Approximately 53 million ha of tropical natural
forests—22 million ha of protection forests and

31 million ha of production forests—were estimated
to be under SFM regimes in 2010 (Blaser et al. 2011).

11
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Box 2: Abundance of Brazil nut
in some Amazon Basin forests

Over several centuries, indigenous communities
have had a major influence on both primary
and secondary forests in the Amazon Basin.
Small canopy openings (created through
slash-and-burn agriculture), mainly on
periodically inundated land adjacent to
relatively flat lands (terraces), created a variety
of successional forests of differing ages and
secondary forest stands characterized by a
relatively small number of tree and palm
species. These areas have also been modified
through enrichment planting with trees and
other useful plant species that directly serve
local livelihoods. A well described example

is in the eastern Amazon Basin (Acre in

Brazil and parts of the Peruvian and Bolivian
Amazon), where old-growth, tall forest
formations contain large numbers of Brazil-
nut trees (Bertholletia excelsa). Today, it is
believed that such formations are the result

of traditional enrichment techniques carried
out by indigenous communities over centuries
(Dubois 1996). Even in the forest management
unit of Precious Woods Amazon—far outside
the natural range of the Brazil-nut tree—a large
plot of Brazil-nut trees was discovered in what
previously was considered untouched primary
forest. Brazil-nut trees are protected from
felling in the Brazilian Amazon because of their
value in the provision of nuts. Secondary forests
enriched with Brazil-nut trees are allowed to
develop into nut-producing forests, which have
a lower chance of conversion to crops and
pasture (Paiva et al. 2011). Some experience

in the combined management of timber and
Brazil nut has been obtained in the Antimari
State Forest in Acre, which is managed
according to sustainable forest management
criteria with considerable previous support
from ITT0.>

5 For information on ITTO projects in the Antimari State Forest, see www.
itto.int/ project/id/PD248_03-Rev.4-F and www.itto.int/ project/id/
PD094_90-Rev.3-I

A Brazil-nut collector, Brazil. Photo: © WWF/Zig-Koch

Core elements of multiple-use
management for timber and
non-timber forest products

Managing tropical forests exclusively for timber,
generally through concession agreements, means the
neglect of other products and services, on which many
local people depend for their livelihoods. Only a few
examples exist of efforts to combine the management
of timber and NTFPs within the same FMU under
a multiple-use management approach. Thus, such
integrated approaches to the sustainable management
of natural tropical forests remain elusive.

Given the ongoing depletion of moist tropical forests,
it seems clear that new approaches are needed to
complement the setting aside of a portion of the
natural forest estate in protected areas. A broadening
is needed of forest management, away from a singular
focus on timber towards a multiple-use approach in
which timber, NTFPs and ecosystem services such as
the provision of freshwater, biodiversity conservation
and carbon sequestration are valorized. This report
focuses on the combined management of timber
and N'TFPs in forests classified and used as natural
production forests in the tropics.

Blaser et al. (2011) estimated that 403 million ha
of the 761 million ha of natural forests in ITTO
producer member countries (as of 2010) are classified
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Box 3: ITTO's work on non-timber forest products in multiple-use forest management

In partnership with several other organizations, ITTO
co-convened an international conference on non-
timber forest products in Beijing, China, in 2007.
The aim of the conference, which was attended

by about 120 people from 42 countries, was to
bring together producers, traders and consumers to
share experiences in promoting NTFPs in domestic
and international trade. Among other things, the
conference concluded that NTFPs are important

to many communities, particularly the rural poor
and among women, but the benefits of the NTFP
trade are not always distributed equitably and
markets are often informal, disorganized and open
to exploitation. For many NTFPs, the value chain

is not well developed and more value-adding

at the local level could provide forest-based
communities with significant benefits. There is a
lack of normative guidance on the management

of many NTFPs and a need to pursue sustainable
multiple-use management of forests for all goods
and services. Among other things, the conference
recommended that governments and international
organizations: support participatory processes to
develop and improve legal and policy frameworks
that encourage the production and trade of NTFPs
and forest services, including by addressing land
tenure, resource access, and user rights; ensure that
these laws and policies allow and assist indigenous
and local communities, especially women, to develop
successful community-based forest enterprises; and
ensure that such laws and policies also encourage
the improved organization and equitability of

through projects, partnerships and other activities.

markets for NTFPs and forest services at the local,
national and international levels (ITTO 2009).

ITTO also fosters the development of NTFPs

For example, it has:

 promoted the establishment of agroforestry systems
involving Brazil nut in Madre de Dios, Peru, with
significant uptake by families settled in the area
as an income-generating activity;

assisted the development of the rattan sector in
member countries of the Association of South
East Asian Nations through the demonstration
and application of rattan management and
utilization technologies;

assisted producer countries to identify strategies
that balance the conservation and use of wild
agarwood with the development of agarwood
plantations;

conducted research to support the sustainable
harvesting of wild cacao;

assisted the development of community-based
ecotourism, such as in the Tacana Volcano Biosphere
Reserve area of influence on the border between
Mexico and Guatemala and in the Emerald Triangle
Protected Forests Complex in Cambodia, the Lao
People's Democratic Republic and Thailand; and

conducted research on the sustainable
management and use of acai in Brazil.

More information on ITTO's work on NTFPs, and
its project portfolio, is available at www.itto.int

as production forests in the permanent forest estate.
and the remaining 358 million ha as protection
forests. In 2010, approximately 131 million ha of
natural production forests were being managed with
legally approved forest management plans, which
nonetheless focused almost exclusively on timber
production. Fewer than 5 million ha could be classified
as having a multiple-use management approach and,
in most of that area, the focus of management was
on ecosystem services (Blaser et al. 2011).

6 The permanent forest estate is land, whether public or private, secured
by law and kept under permanent forest cover. This includes land for the
production of timber and other forest products, for the protection of soils
and water, and for the conservation of biodiversity, as well as land intended
to fulfil a combination of these functions (ITTO 2016).

Managing an FMU solely for timber production

no longer corresponds with the general concept of
SEM. Multiple-use forest management has become
entrenched in SFM—conceptually at least—as a means
to achieve economically, socially and environmentally
sound development in the tropics.

In broadening the scope of management in tropical

production forests, in particular to manage for both
timber and NTFPs in the same FMU, the following
core elements need to be considered (Guariguata et

al. 2010):

 the inclusion of both timber and NTFPs in
forest inventories;

* the conceptualization of appropriate silvicultural
and ecological management regimes;
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* the evaluation of possible conflicts in the use
of multipurpose tree species;

* the design of wildlife conservation strategies
and regulated hunting approaches; and

* the development of tenure and access rights.

Each of these is considered below.

Forest resource inventories that include
timber and non-timber forest products

In tropical forest countries, data are reasonably
comprehensive for timber and woodfuel but are
absent for all NTFPs except a few internationally
traded products. Considerable effort is needed to
integrate NTFPs into regular timber/carbon
inventories. Such additional effort should include
not only registering the presence of locally important
NTEFPs (traded or used locally for subsistence) but
also estimating yields to guide future management.
Many countries now require, by law, fully developed
forest management plans (Blaser et al. 2011), and
attempts have been made to improve the collection
of data on NTFPs in timber production forests.

In countries in the Congo Basin, for example,
concessionaires record data on NTFDs in timber
inventories, including wild meat and evidence of
wild-meat hunting. Only a few timber companies use
such data to value NTFPs, however. Complementary
studies are necessary on the feasibility of undertaking
data collection on NTFPs and (participative) mapping,
which would also require additional human resources
and financial means.

Companies whose operations have been certified by the
Forest Stewardship Council (FSC), such as Industrie
Forestiere de Ouesso and Congolaise Industrielle
des Bois (CIB) in the Congo and Precious Woods
in Gabon, have made efforts to improve knowledge
on NTFDPs, particularly wild meat. Even if an NTFP
is not explicitly part of a forest management plan,
mapping its presence in a pre-logging inventory can
help ensure its maintenance in the forest. In Borneo
(Sarawak and Sabah, Malaysia, and Kalimantan,
Indonesia), the sago palm (Eugeissona utilis), a basic
food of local Penan and Punan people (Chai 2017),
grows along ridgetops and can be damaged during the
opening of skid trails for logging (Sheil et al. 2008).
Awareness of this is a first step in avoiding such damage.

Even in cases where timber and NTFPs have

high commercial value, the cost-effectiveness of
implementing integrated inventories of timber and
NTFPs may depend on the extent of biological
similarity among products. In the community forestry

concessions of Petén, Guatemala, distinct inventory
protocols have had to be designed for timber and
NTEDPs, in particular for the highly valued xaté
palm (Chamaedorea spp.), which occupies the
forest understorey. Timber is harvested in annual
compartments in rotations of several decades, but
xaté palms take only 4-6 months to regain pre-harvest
yields. Thus, producing inventories is complex and
expensive (Goday et al. 2009). In contrast, large
palms and tree species that bear NTFDs can be
integrated into forest inventories more easily.

Opverall, the integration of NTFPs into forest
inventories and subsequently into forest management
plans is a prerequisite for sustainable multiple-use
forest management.

Ecology and silviculture for timber and
non-timber forest product management

The biophysical compatibility of management for
timber and NTFPs can be positively or negatively
affected by the wide range of logging intensities
applied across the forested tropics (Putz et al. 2001;
Sist and Ferreira 2007).” This creates varying
conditions for NTFPs and their management

due to differences in the direct impacts of logging,
such as the rate of tree mortality, changes in forest
structure, the amount of solar radiation reaching
the forest floor after logging, and soil compaction.
The ecological attributes of the NTFPs are also
important. For example, climbing palms—many
of which, such as rattan,® are high-value NTFPs—
usually benefit from logging-related canopy openings
(if silvicultural treatments do not cut them away),
and NTEDs that grow in the understorey may profit
in logging gaps. In general, however, any beneficial
post-logging effects on the growth and yield of
NTFPs may be expected to be localized and short-
term because timber management requires long
rotation cycles of at least 2540 years and timber
volume may take 60 years to recover (e.g. in Amazon
locations; Vidal et al. 2020, cited by Putz and
Thompson 2021). These are important considerations
for a combined forest management approach.

The few published works on the effects of selective
logging on NTFP yields suggest compatibility at the
level of forest stands. A review of the literature by
Guariguata et al. (2010) indicated that, if selective
single-tree harvesting and reduced-impact logging

7 In general, logging is heaviest in dipterocarp forests in tropical Asia,
followed by African moist forests and then Amazonian forests.

8 Rattan is the common name for a variety of climbing palms in several
genera, the most important being Calamus (see below and also the case
study in Chapter 2).
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are applied, the environmental conditions for NTFP
growth are equivalent to those in unlogged forests
within less than three years. In the Precious Woods
Gabon concession, a considerable number of birds
and large mammals returned to annual compartments
within months of the cessation of logging operations
(Z. Burilalova, personal communication, March 2020;
see also Burilalova et al. 2015). This is due to the
company’s careful silvicultural management and
reduced-impact logging, with the low rate of harvest
of NTFPs and minimal logging impacts largely
accounting for the observed compatibility of timber
and NTFP management. Low-impact harvesting
might not always favour such compatibility, however.
For example, both the frequency and size of canopy
gaps in forests logged in okoumé-rich forests may be
insufficient to enable the light-demanding okoumé
timber trees and other NTFP species to regenerate
(Aeschlimann 2019).

Some silvicultural interventions applied in timber
management may facilitate NTFP management
objectives. For example, lianas in tree crowns can
reduce fruiting in timber trees (Fonseca et al. 2009).
Liana cutting, applied mainly as a way of reducing
logging damage to residual trees and to improve
worker safety, could be extended in managed forests
to enhance fruit production in NTFP-bearing trees,
as suggested for Brazil nut (Guariguata et al. 2010).
PWA practises silvicultural treatments after selective
tree harvesting that may benefit NTFPs: these
include the removal of tree neighbours from future
crop trees and “cleaning” logging gaps by removing
remaining tree crowns (the latter operation is
performed by local enterprises, which use the
collected wood to produce woodfuel for electricity
production). Such cleaning may assist the natural
regeneration or enrichment planting of NTFP
species such as palm trees and wild cocoa
(Theobroma cacao).

Silvicultural systems applied in dipterocarp forests
in Asia, such as shelterwood systems (which remove
or reduce the main canopy layer), also appear
ecologically and economically suitable for managing
timber and light-demanding NTFP species (Ashton
etal. 2001, cited in Guariguata et al. 2010). Existing
treatments may require adjustment, however, to
favour specific NTFPs, such as rattan, cardamom and
damar resin. Reports are rare on how the management
of NTFP species may affect the regeneration and
development of valuable timber species.

Possible conflicts in the use of multiple-use
tree species

Conflicts may arise over the use of a given tree
species if it has value as both a commercial timber
and an NTFD This is especially likely when resource
use is not clearly regulated, such as when there is an
overlap between traditional and “legal” user rights
(e.g. in timber concessions) (Guariguata et al. 2010).

The greater the resource value (as either timber or an
NTEP), the greater the conflict.

Generally, two types of situation can create conflicts:

1) when different stakeholders are involved in the
extraction of different resources in the same
forest; and, in a more complex case,

2) when different stakeholders are involved in
harvesting different products from the same tree.

Many timber species in tropical America are also
highly valued for their NTFPs. Examples include
Dipteryx odorata (cumart), a hard, dark timber
species; Hymenaea courbaril (algarobo, jatoba),

a timber species used as an alternative to mahogany;
Tabebuia serratifolia (yellow ipé), an extremely dense
hardwood; and Tabebuia impetiginosa (ipé preto).
The barks of yellow ipé, ipé preto and jatoba are
valued for their medicinal properties, and oil is
extracted from the seeds (“tonga beans”) of cumard
for cosmetic and medicinal purposes. An option for
minimizing conflicts over use is the legal protection
of a species from logging when the economic and
social values of an NTFP equal or exceed the timber
value. Such protection is currently conferred on
Brazil-nut trees in Bolivia, Brazil and Peru because
of the important economic role played by the nuts
in rural families (Guariguata et al. 2010).

Conflict over use is common in the Congo Basin.
In Cameroon, more than half the 23 timber species
exported also produce valuable NTFPs (Ndoye and
Tieguhong 2004). In the Congo Basin, the three
most-exploited timber species— T7iplochiton scleroxylon
(samba, wawa, ayous), Entandrophragma cylindricum
(sapelli) and Milicia excelsa (iroko, African teak)—
are also sources of medicines and food. Okoumé
(Aucoumea klaineana) is the main timber species
commercialized internationally in Gabon. A light-
demanding species, okoumé grows well when
provided with adequate silvicultural conditions,

and it constitutes the backbone of sustainable timber
management in Gabon’s natural forests. The species
also produces valuable NTFP:s: its resin has anti-
protease and anti-inflammatory properties (Praxede-
Mapangou 2003) and its leaves and small branches
are used in local medicine (Clark and Tchamou
1998, cited in Van Rijsoort 2000).
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In Cameroon and the Democratic Republic of the
Congo, forestry laws clarify the obligations of logging
companies towards local people, with provisions aimed
at avoiding situations in which timber harvesting
prevents villagers from exercising their forest user
rights. To meet this objective, local communities
and timber companies should work together to
reach agreements on maintaining tree species over
which conflicts may arise. In Cameroon, however,
inventorying NTFPs as part of timber censuses is
done at the discretion of concessionaires (GIZ
2006, cited in Guariguata et al. 2010).

Another means for avoiding conflict over use is the
spatial separation of management units for timber
and NTFDPs. The feasibility of this option depends
on, among other factors, the nature of the NTFP in
question, its habitat requirements, and the overall
size of the forest management area.

Managing conflicts over use requires a good
understanding of the characteristics of the tree
resource (both timber and NTFPs). For example,
for tree species that produce edible fruits collected as
an NTFD fruit production may peak in intermediate
diameter classes (Guariguata et al. 2010); in this
case, trees in large diameter classes that produce few
fruits could be subject to timber harvesting without
greatly affecting the supply of the NTFP. This type
of information is scarce, however, and needs to be
increased in all tropical forest regions.

Designing wildlife conservation strategies
and regulated hunting approaches

Many wildlife species in tropical forests are important
NTFPs. Most vertebrate species can persist in natural
tropical production forests if indirect impacts caused
by (for example) hunting, forest fragmentation and
forest fire are controlled (Meijaard et al. 2005).
These indirect impacts are widespread and pervasive,
however, particularly unregulated hunting for wild
meat (Guariguata et al. 2010) in the permanent forest
estates of Africa and Southeast Asia. The overharvesting
of wild meat is most often perpetrated by outsiders
at the expense of those with prior, legitimate claims
to forest wildlife, especially indigenous communities.

The expansion of commercial timber operations into
previously undeveloped forest areas means the building
and maintenance of roads and other infrastructure and
an associated influx of forest workers and support
services. The increased presence of outsiders in a
forest area can pose a risk to the sustainability of
NTEP resources, especially those products with
significant market value.

This is particularly true for illegal hunting, including
by forest workers for subsistence purposes and

by commercial operators. Such hunting poses a
considerable risk to wildlife conservation and must be
viewed with concern by forest managers, who should
take effective measures to avoid poaching, control
people employed by the company and regulate
wildlife conservation and local hunting in the
timber concession area.

The compatibility of timber harvesting and
sustainable wildlife management may be contingent
on the exercise of several interrelated measures. One
of these is ensuring that timber concessionaires take
steps to ensure that their employees do not exacerbate
hunting, such as by banning them from purchasing
wild meat and providing them with alternative sources
of protein. The certified timber companies operating
in Cameroon, the Congo and Gabon have adopted
such measures, in partnership with non-governmental
organizations. Another measure is to allow rural
communities to sell wild meat for local consumption
in nearby urban centres. For example, communal
hunting areas have been designated for abundant
and ecologically resilient species in the CIB timber
concession in northern Congo.

Although not really countable as an NTFD,
ecotourism for wildlife observation is a potential
source of revenue for local communities, as envisaged
by Precious Woods Gabon, but timber companies
and communities generally lack the know-how.
Conservation non-governmental organizations could
assist in developing this livelihood option by providing
expertise, helping communities develop ecotourism
capacity, and meeting some of the startup costs
through their own fundraising.

Guariguata et al. (2010) summarized the effects of
selective logging on aquatic wildlife. They noted that,
in the hilly and mountainous landscapes of Borneo,
many locally important fish species are known to be
sensitive to increases in stream sediment when logging
roads are built (Meijaard et al. 2005). Locating
logging roads away from streams and minimizing
their width may help reduce sediment loads and
therefore the impact on fish species. A study in an
Amazonian timber concession found no medium-
term loss of fish species from forest streams in areas
subject to reduced-impact logging (including
minimizing soil damage) compared with unlogged
areas, although changes in the abundance of some
species were detected (Dias et al. 2010).
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Xaté palm, Peten, Guatemala. Photo: Rainforest Alliance

Forest tenure and access

Multiple-use management for timber and NTFPs
requires an understanding of who has legal rights and
responsibilities for management decisions affecting
both types of product (Guariguata et al. 2010;
ITTO 2009). Individual, comprehensive ownership
rights are the exception in most tropical forests.
Often, forest tenure is an overlapping bundle of
rights, including those to access and harvest the
resource, manage it and exclude others, and to sell
or transfer resource rights to others (Schlager and
Ostrom 1992). Forest concessionaires hold partial
sets of rights, and local stakeholders may hold
certain rights over the same resource. Clearly, the
types of rights held, and the presence of multiple
rights-holders, will influence the compatibility of
multiple-use management for timber and NTFPs
and the prospects for achieving SFM.

In the community forest concessions in Petén,
Guatemala, the rights to xaté are held largely by
stakeholders outside community timber concessions,
and this potentially creates conflict over resource use.
A similar situation exists in ¢jido forests’ in Quintana
Roo, Mexico, where overlaps exist between those with
rights to timber and those with rights to harvest
chicle. In northern Bolivia, conflicts have arisen
between industrial timber concessions superimposed
on customary properties (barracas) and on agro-
extractive communities dependent on Brazil-nut
extraction (de Jong et al. 2006). The potential for
excluding legitimate rights-holders from forest
benefits may undermine the prospects for integrated
management regimes (Guariguata et al. 2010).

9 In Mexico, gjidos are the village lands communally held in the
traditional Mayan system of land tenure that combines communal
ownership with individual /association use. An gjido consists of forest,
cultivated land, pasture and the fundo legal (townsite).

Pathways to multiple-use
management for timber and
non-timber forest products in
tropical production forests

Taking into account the issues described above,
multiple-use management in tropical production
forests can have various forms, including the
following:

* managing commercial timber species that also

produce valuable NTFPs;

* managing species that produce timber and
species that produce NTFPs in the same area;

* combining the harvest of commercial timber
and palm species; and

¢ increasing NTFP production in timber
production forests through enrichment planting.

Managing commercial timber species
that also produce valuable non-timber
forest products

As noted above, many examples exist of valuable
timber species that are also valued for their NTFDs.
In the Amazon, studies cited in Guariguata et al.
(2010) indicate that 47% of the 65 timber species
currently traded in Pard, Brazil, also have documented
non-timber uses. The situation is similar in African
and Asian forests (Table 1).

It is possible to integrate the production of timber
and these NTFPs into silvicultural systems in ways
consistent with the sustainable management of the
species. Box 4 examines the case of two highly
exploited timber species, sapelli (Entandrophragma
oylindricum) and tali (Erythrophleum ivorense),'° that also
host caterpillars that are a significant source of protein
and are in high demand in rural and urban markets
in the Congo Basin. In general, however, little
information is available on the value of commercially
harvested timber species for their NTFPs.

Managing species that produce timber
and species that produce non-timber
forest products in the same area

Examples exist worldwide where commercial timber
harvesting and NTFP harvesting are done in the same
area. On the Yucatdn Peninsula, Mexico, for example,

highly priced mahogany (Swietenia macrophylla)

10 There are two closely related species of Erythrophleum, E. ivorense and
E. suaveolens; the two species share many uses, vernacular and trade
names, and properties, and confusion between them is common.
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Box 4: Sapelli and tali—valuable
timber species in the Congo Basin
providing protein

Sapelli (Entandrophragma cylindricum) and tali
(Erythrophleum ivorense) are among the most
important timber species harvested in the Congo
Basin. They also host the edible caterpillars
Imbrasia oyemensis (sapelli) and Cirina forda
(tali), which are important for the nutrition and
income of rural and urban communities (Muvatsi
et al. 2018). Tali trees of sizes suitable for timber
harvesting are the main source of C. forda; given
the low density of harvestable sapelli, the bulk of
1. oyemensis caterpillars occur on pre-commercial
individuals. Caterpillar production can be
maintained through management practices such
as minimizing the logging of poorly formed or
hollow individuals of sapelli and tali; imposing
high minimum diameter limits for timber
harvesting; retaining seed trees; prohibit logging
on slopes and in riparian zones; favouring the
harvesting of caterpillars on younger trees; and
setting aside caterpillar collection zones. Planning
and management to minimize conflicts between
timber and caterpillar harvesting should be
based on negotiations with local communities.

occurs in the same semi-deciduous moist forests as
chicle (also known as chicozapote) (Manilkara chicle,
M. zapote) (Richards 1992). Chicle is the basis for
natural chewing gum; it is used traditionally by the
Mayan people and was the original raw material of
Wrigley’s chewing gum, a popular commercial brand.
The boom in chicle sap markets ended in the 1950s,
however, when a synthetic gum was created to replace
natural sap, contributing to the economic decline of
chicle trees. Today, the ancestral production techniques
used by the Maya are being deployed to produce chicle
for organic brands such as Chicz4.!! Several large ejidos
manage their forests for chicle sap extraction and timber
production involving mahogany and other species.

In South and Southeast Asian humid forests,
numerous species of dipterocarp produce very
valuable timber, and others produce widely used and
commercialized resin, such as damar (see case study in
Chapter 3). Gutta-percha, a medium-sized tree, occurs
in mixed dipterocarp forests; the latex it produces
was once a highly appreciated and internationally
traded commodity used as an insulator for electrical

11 www.chicza.com

wiring and underwater telegraph cables (a purpose
for which it is well suited because it is bio-inert and
not attacked by marine plants or animals). Today, this
NTEP is being revived as an alternative to synthetic
materials. With its value increasing, managing the
species in forests also used for timber production

is a silvicultural challenge.

A special combination: harvesting
commercial timber species and palm
tree species

Palm species are common in natural forests
throughout the tropics. The production of various
palm-based NTFPs can be complementary to timber
production because palms are often particularly
abundant in areas not directly in competition with
valuable timber species. Palm trees often require
special conditions to grow, such as swampy or
otherwise moist areas and specific sandy soils. Palm
species with considerable potential as NTFPs in the
Amazon include acai, aguaje (Mauricia flexuosa) and
babassu (Astalea speciosa—Box 5). In Guatemala, local
communities manage xaté palms in timber production
forests. The NTEP vegetal ivory (Phytelephas spp.),
also known as tagua, grows in tropical forests in a
region stretching from southern Panama to the
Pacific forests of Colombia and the western Amazon.

Rattan is one of the most valuable NTFPs in tropical
forests. Systems for rattan production are well-
established in Asia (Sunderland 2001), including
in permanent production forests.

Rattans are widespread throughout Central Africa and
form an integral part of subsistence strategies for
many rural communities, but the commercial rattan
sector is relatively undeveloped. Although trade is
limited, rattan is a significant source of revenue for
local people in Central African forests, rivalled only
by wild meat (Sunderland and Ndoye 2004). Three
rattan types are generally used commercially in the
subregion: Laccosperma secundiflorum, Eremospatha
macrocarpa and Laccosperma robustum (Sunderland
and Ndoye 2004). Rattans in Central Africa are
harvested almost exclusively from wild populations
and are generally considered an open-access resource.

Guariguata et al. (2008) concluded that, beyond
rattan, other (albeit limited) experiences exist in the
implementation of multiple-use management for
timber and palm-based NTFPs with a relatively high
degree of compatibility. Generally, such management
requires low timber harvesting intensities as well as
the temporal, spatial and social segregation of timber
and palm-based NTFP extraction.
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Box 5: Babassu—a newcomer in
multiple-use production forests?

Babassu (Attalea speciosa), also known as babagu,
is a large palm capable of attaining a height of
more than 20 m; it occurs naturally throughout
the Amazon. Related species occur in moist
and moist deciduous forests in Mesoamerica
and the Colombian Pacific. In the Amazon,
babassu is a dominant successional species in
the Brazilian states of Maranhdao, Pard, Piaui
and Tocantins. The species is a characteristic
pioneer species, and it easily colonizes open
cerrado and abandoned pasture areas.

Babassu has commercial value because its seeds
contain an edible oil, which is also used in skin
cleansers and other skin-care products and also,
more recently, as a high-grade biofuel. The fruit
is used to produce a flour that is highly
appreciated locally and commercialized as a
nutritional supplement and also in medicines,
beauty aids and soaps and as a beverage (May
et al. 1985). Babassu leaves are used as thatch
for local houses and, like coconut leaves, can be
woven into mats and walls for low-cost housing.

In the eastern Amazon, a substantial share of
local household incomes is derived from working
as quebradeiras de coco babagu (babassu nut
breakers), who collect and crack open babassu
fruit to extract oil from the kernels. More than
100 000 families are estimated to depend on
babassu for various subsistence purposes, and
the income generated by quebradeiras from
selling oil and other babassu products is crucial
for the survival of many families (May et al.
1985; Hill 2005). Babassu is a promising tree
for enriching degraded production forests in
early stages of succession.

Enrichment planting with non-timber
forest product species in tropical timber
production forests

Enrichment planting comprises a set of techniques
designed to increase the density of commercially
valuable tree species when natural regeneration is
insufficient to meet management goals. Although
not yet widely practised, enrichment planting can
also be deployed to increase the density of species
that produce NTFPs. Such a practice could be used,
for example, in forest areas with good access to roads,
such as in well-established long-term concession

Chicle and mahogany, Quintana Roo, Mexico.
Photo: © J. Blaser

Rattan collection in a Mindanao production forest,
the Philippines. Photo: © J.Blaser

A babassu tree with fruit in the Amazon.
Photo: © T. Claas/PWA
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Table 1: Examples of valuable tropical timber species and their potential as non-timber forest products

Timber species Location Non-timber forest Use NTFP

Scientific name Common name e L vl
Aucoumea klainena Okoumé Equatorial Guinea, Gabon | Resin Medicinal +
Baillonella toxisperma Moabi Congo Basin Fruits Oil, wildlife food +
Entandrophragma cylindricum | Sapelli Congo Basin Caterpillars Food (protein) +
Erythrophleum ivorense Tali Congo Basin, West Africa | Caterpillars Food +
Bertholletia excelsa Castafia Eastern Amazon Nut Food e+
Carapa guianensis Andiroba Amazon, Central America | Seed Oil +
Copaifera spp. Mora Amazon Copaiba oil Health care ++
Hymenaea courbaril Jatoba Amazon Bark, seeds Medicinal +
Manilkara spp. Magaranduba Amazon Latex Material use +
Tabebuia impetiginosa Ipé, amapa Amazon-Mexico Bark Health care +
Shorea robusta Sal Indian subcontinent Seeds, leaves Salbutter, oil ++
Dryobalanops aromatica Borneo camphor, kapur | Borneo Bark Medicinal, +

oleoresin
Dipterocarpus alatus Yang na, kanyin Andamans, Bangladesh, Resin Oleoresin +
Indochina

Other genera of Merbau, lauan, Indonesia, Malaysia, Damar resin Health/beauty, ++
Dipterocarpaceae— mersawa, Philippines industry
Balanocarpus, Hopea, Shorea

Note: + existing local value chain; ++ recognized national and international value chain; +++ globally traded.

areas, community forests and large landholdings
pursuing long-term forest management (e.g. “legal
reserves’ in the Brazilian Amazon). In such situations,
where the forest’s long-term security is assured, there
are good reasons to invest in enrichment planting

with suitable NTFP species. For example:

* NTEPs provide work opportunities during the wet
season, when many labourers in the forest sector
are otherwise underemployed or unemployed.

Enrichment planting with NTFPs requires two
conditions: a suitable growing environment for

* The production of NTFPs in large forest areas
will increase monetary returns from SFM,
thereby providing an incentive for forest owners
to maintain their forests as an asset (Keefe 2008).

NTFP management and use is an effective way of
earning annual income from production forests
managed on rotational cycles (e.g. spanning
2040 years) that otherwise might not yield
returns for lengthy periods.

NTEPs can add value to accessible forests in areas
where timber harvesting is not permitted (e.g.

in riparian zones and steep terrain). Also, certain
NTEP species could be introduced as enrichment
plantings in naturally open forest areas where, due
to specific edaphic conditions, forest canopies
are not closed. Thus, NTFP production can be
physically separated from timber production areas
within the same FMU, thereby avoiding potential
problems between silvicultural interventions for
timber species and NTFP management.

the planted species, and a willingness on behalf of
landholders to invest in planting NTFPs, returns
on which might take several years. Ecological
factors such as site conditions and treatments, and
socioeconomic factors such as tenure security, cost
and financing, also affect the feasibility of enrichment
planting. The scale of planting may determine the
impact of these factors (Keefe 2008).

Costs associated with enrichment planting include
the direct costs of labour, equipment, training, site
preparation, maintenance and the transport of
materials to and from markets. There are generally
no significant opportunity costs, assuming that a
decision has already been made to ensure the integrity
of the forest in preference to other land uses.

The following are examples of possible approaches
to enrichment planting with NTFPs.

* Enrichment planting with NTFPs immediately
after a logging intervention. Examples of this
scenario might be the introduction of wild cocoa
in tropical America and African plum and
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Fruit of allanblackia, Ghana. Photo: © J. Blaser

allanblackia in tropical Africa. Palms (e.g. acal,
xaté, babassu and rattan) for the production of
palm hearts, fruits, oils, ornaments and other
products merit careful study from a social
viewpoint. Decisions on the NTFP species to be
used in enrichment planting should be based on
clear ecological and economic criteria (e.g. access
to seeds, ecological suitability, time to first
production, silvicultural considerations and
potential markets).

* Enrichment planting with commercial timber
species that simultaneously provide NTFPs.
Examples of such timber species include ipé
(1abebuia serratifolia) in the Amazon, okoumé
(Box 6) and sapelli in the Congo Basin, and
various dipterocarp species in Southeast Asia.

In many cases, the non-destructive harvesting of
NTFPs can commence when trees are relatively
small. Timber production, on the other hand,
generally requires longer growing times to attain
minimum harvestable diameters (based on a
country’s regulations). The harvesting and use
of NTFPs can generate income in a forest area
otherwise yielding few immediate economic
returns before timber harvesting takes place.

* Enrichment planting to add value to degraded
forests. In forests that are degraded due to
pressures such as unsustainable logging, woodfuel
cutting, shifting cultivation, wildfire, storms and
pests and diseases, enrichment planting can install
tree species that, over time, prepare the forest for
intensified agroforestry systems, for example with
secondary species such as Parkia gigantocarpa and
Schizolobium amazonicum in the Amazon.

A study in the Brazilian Amazon found that
enrichment planting with timber species can help
ensure multiple timber harvests but may be difficult
to sustain without short-term financial benefits (Keefe
2008), such as those provided through multiple-use

Box 6: Okoumé—a renowned timber
species with other (secret) values

For several decades, okoumé (Aucoumea
klaineana)—the main commercial timber species
in Gabon—has been subject to successful
enrichment planting in harvested natural forests.
In addition to its value as timber, the leaves
and bark of okoumé can be used for medicinal
purposes. The harvesting of side branches to
produce these products can take place in a tree's
early stages of growth, up to immediately before
the tree is harvested for this timber, without
negative impacts on tree growth or timber value.
Such combined use could also provide a basis
for effective community-company partnerships.

Source: Based on Clark and Tchamou (1998), cited in
Van Rijsoort (2000).

management, including NTFPs. A social appraisal
of enrichment planting may reveal social benefits
that would justify governmental, financial and

policy support.

Enrichment planting with NTFP species in tropical
production forests might be best implemented
through close partnerships between forest owners
and local communities with the aim of achieving
joint benefits.

Legal constraints on including
non-timber forest products in
timber management schemes

The potential for conflicts in the use of timber and
NTEFDs is noted above, including legal issues relating
to rights of resource use and tenure. A fundamental
problem in many natural tropical production forests
is that forest concession contracts are issued for
predetermined periods and for the management

of a single forest product, in most cases commercial
timber but also, exceptionally, particular NTFPs
(e.g. in the case Brazil nut). As also described above,
overlaps can occur in the rights of different users in
the same FMU. This needs synergies and common
planning frameworks to enable the sustainable
management of all resources.'? In most tropical
countries with considerable remaining forest

12 An issue that has grown exponentially over the past two decades
in all humid tropical forest areas is the overlay of forest management
(e.g. through timber concessions) and concession rights to use soils and
underground for mining and oil exploitation in the same area. Mining,
oil and gas extraction imply major trade-offs for SFM.
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resources, forest-user contracts are given out for
single purposes; in some cases, such contracts are
given out on the same area to different stakeholders
to exploit different types of product. Few forest laws
recognize the multiple-use management of a given
FMU. New types of agreements are needed for
multiple-use management that enable forest
managers (e.g. a long-term concession-holder) and
owners to implement forest management systems
encompassing the commercialization of both timber
and NTFPs. These could be in various forms, such as
concession agreements that entrust such management
to forest managers. Alternatively, co-management
agreements could be put in place with local
communities providing a division of roles and
responsibilities; for example, a concession-holder
might be responsible for the development of a
business plan for NTFP management, including
investment and market analysis, and local partners
(community-based or private enterprises) might be
responsible for NTFP management and extraction.

It is generally recognized that a fundamental shift in
thinking on N'TFDPs is needed in forest management
agencies and among policymakers (Guariguata et al.
2010). For example, Central African countries still
lack comprehensive, well-designed policies to support
and promote a formal NTFP sector that could be
applied in the many timber production forests in
the subregion. Such policies could include an
understanding of traditional management and
control of NTFPs; measures to monitor NTFP
exploitation and establish sustainable harvesting
levels; measures to minimize the impacts of other
forest uses on essential NTFPs; amendments to tax
regimes to encourage enterprises based on NTFPs;
the provision of favourable credit for small producers
and cooperatives; and the provision of information
on NTFP markets (Guariguata et al. 2010).
Fundamentally, there is a need to clearly define
rights to access and control resources and to ensure
that such rights are properly recognized in the law.

Unsustainable and illegal harvesting
of non-timber forest products in
tropical production forests

Commercial timber activities can directly damage
the production of NTFPs if not taken into account
in forest management planning (which is the case
for certified forest management operations, in
which this issue is addressed in harvest planning).
Wildlife poaching is perhaps the most publicized
risk (Box 7), and another is the case of agarwood

Box 7: The threat to wild meat
in timber concessions

The presence and expansion of commercial
timber operations by concessionaires or
landowners in forests, some not previously
opened up to commercial activity, also means
the building and maintenance of roads that
provide general access to the forest. Roads
bring the workforce for timber harvesting and
processing, as well as other people. Direct, easy
access to such forest areas and the presence
of outsiders in a forest area constitute a risk
to the sustainability of NTFPs, especially those
with a high market value, either nationally

or internationally.

Perhaps the biggest risk for NTFPs is illegal
hunting (poaching)—both subsistence hunting by
forest workers and commercial hunting. Hunting
for wild meat is widespread in the Congo Basin
and remaining natural forests in West Africa. Meat
from wild animals is considered a special delicacy
in many African countries and is expensive
(Luiselli et al. 2020). Accessible forests in the
Congo Basin and Southeast Asia are also highly
exposed to hunting for other purposes, such as
ivory, products made from rhino and tiger parts
that are believed to have medicinal or other
properties, and the live wildlife trade (e.g. monkeys
as pets). These issues are of huge concern, not
only for the conservation community but also for
responsible forest managers. Avoiding poaching,
therefore, is a crucial aspect of timber production
in many tropical forests and requires a
systematic approach involving forest managers,
concessionaires, local communities and
governments.

(Aquilaria malaccensis), also known as eaglewood or
gaharu, a small to mid-sized tree. The wood of this
species is highly valued for its fragrance and is used
to produce incense, perfumes and various other
products (Box 8 and the case study in Chapter 3).
The agarwood population in natural forests has
largely been destroyed in Southeast Asia by illegal
collectors (usually outsiders, including workers

in timber concessions), and there is considerable
concern about the species’s conservation status.
Agarwood is listed as vulnerable in the International
Union for Conservation of Nature (IUCN) Red
List and considered critically endangered in a
number of Southeast Asian countries.
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Box 8: The moving frontier
of agarwood

The Indian subcontinent was the main source
of agarwood for centuries, but the tree had
become scarce there by the end of the 1950s.
The focus of its exploitation then shifted to the
Mekong subregion, but this was hindered in
the 1960s and 1970s by war (in some cases,
tree damage caused by the war increased the
production of agarwood, providing a source of
income for armed forces). Agarwood extraction
intensified in Indonesia and Malaysia from the
1970s as demand increased, especially in the
Middle East and China. From the mid-1980s,
traders focused on the collection of wild agar
in Borneo, where the resource lasted about
ten years; new sources of the product were
discovered in Irian Jaya and then, in the early
2000s, in Papua New Guinea. Agarwood is
still being produced in the Mekong subregion,
Sumatra and Kalimantan but is increasingly
hard to find, and quality has declined.
Agarwood species are listed in Appendix Il

of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora;
efforts are underway to produce agarwood in
plantations (ITTO and CITES 2015).

Source: Goloubinoff et al. (2004).

In Cameroon, moabi (Baillonella toxisperma) is so
highly valued for its timber that overmature trees are
often felled even when the wood output is extremely
small. The species is also a major source of food and
oil for local people, and it is an important habitat
component for many mammal species, including
elephants and great apes.

Potential of and constraints on
multiple-use forestry that combines
timber and non-timber forest
products

Literature is limited on conflicts between timber and
livelihood-based non-timber uses. There is some
evidence, however, that it is possible to develop
management approaches that accommodate both
uses in timber production forests where long-term
commitment exists.

In their literature review on NTFPs in logged-over
tropical forests, Rist et al. (2011) found that 82%

of reviewed articles addressed negative impacts on
the availability of livelihood-relevant NTFPs, most
commonly due to conflicts over use and the indirect
impacts of logging. Positive impacts were also
identified: for example, the removal of canopy trees
can provide conducive growing conditions for light-
demanding plant species, including some that produce
NTEPs. Despite the considerable impacts of existing
logging practice on livelihoods, the authors concluded
that there was evidence to support enhanced
compatibility between timber extraction and the
subsistence use of NTFDs.

The majority of the existing literature involves
economic appraisal of the role of NTFPs in rural
livelihoods, and only limited research exists on the
function of NTFPs in local trade and subsistence.
This is an important gap: documenting and building
on the often-elusive land-use practices of local people
can provide an effective foundation for broader
multiple-use forest management.

Responsible forest management that includes low-
impact logging based on adequate planning (e.g.
ecologically sensitive timber harvesting) can contribute
to local livelihoods. Logging can also degrade
valuable NTFP resources, however, thereby
jeopardizing the livelihoods of forest-dependent
communities. The impact of management decisions
on NTFPs in production forests and thereby the
economic, social and cultural well-being of forest-
dependent and forest-adjacent communities must
be taken into account.

Accommodating the needs of forest-dependent people
is a crucial issue in tropical production forests in the
Amazon (e.g. Guariguata et al. 2012; Cronkleton et al.
2012; Rist et al. 2011; Sabogal et al. 2013), the Congo
Basin (e.g. Ndoye and Tieguhong 2004; Sabogal et
al. 2013) and Southeast Asia (e.g. Meijaard et al. 2005;
de Beer and Guerrero 2008; Sabogal et al. 2013).
Management approaches that ensure the sustainable
production of timber and NTFPs have considerable
potential to address both livelihood needs at the local
level and the long-term security of forest stands.

Conclusion

Given the growing demands on tropical forests for
the many goods and ecosystem services they provide,
multiple-use management approaches are essential.
As Sabogal et al. (2013) concluded, multiple-use
forest management in tropical production forests
remains a barely operational concept, however, due
to various economic, technical and administrative
constraints. Timber is still the only forest commodity
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with major lucrative markets; the tropical timber
sector is based on a reliable body of technical
knowledge and makes a significant contribution

to the economies of many tropical countries.

The dominant model of timber harvesting is being
undermined in some regions, however, by the ever-
increasing number of investors interested in agro-
industrial and mining projects, for which the
financial benefits can be much higher than those
associated with sustainable timber harvesting.
Multiple-use forest management could increase the
economic benefits of SEM. Forest certification!?
and timber legality schemes (e.g. FLEGT") could
help support the implementation of multiple-use
management.

It needs to be underlined, however, that the
compatible management of timber and NTFPs

is complex, multifactorial and context-dependent.
Compatibility is possible in some situations but
may be difficult to achieve in others. Note also that
this conclusion, also drawn by others (e.g. Guariguata
et al. 2010; Rist et al. 2011; Sabogal et al. 2013), is
speculative given the scarcity of studies on economically
and socially proven multiple-use approaches to
timber and NTFP management in the tropics.

Although NTFPs are extremely important for local
livelihoods throughout the tropics, and many NTFDPs
are traded in significant quantities at the local, national,
regional and global scales, data on their long-term use
and economic value remain scarce. Moreover, the
management of NTFDs is often ad hoc, and little is
known about their sustainability at the local scale.
Integrating NTFPs into broader forest management
approaches would be an important means to support
the regulation of their harvesting and trade and thus
the broader aims of SEM.

Ideally, the process to develop multiple-use forest
management approaches in tropical production
forests should begin with land-use planning because
it implies a thorough assessment of biophysical,
social, regulatory and institutional aspects. Overall,
two broad approaches could be taken:

1) Improve existing situations on a case-by-case
basis, particularly where forest management is
entrusted to long-term concession contracts

13 WWF (undated) defined forest certification as “a mechanism for forest
monitoring, tracing and labeling timber, wood and pulp products and
non-timber forest products, where the quality of forest management is
judged against a series of agreed standards".

14 The European Union Forest Law Enforcement, Governance and Trade
(FLEGT) programme, which was launched in 2003, aims to reduce illegal
logging by strengthening sustainable and legal forest management,
improving governance and promoting trade in legally produced timber
worldwide; increasingly, it is also taking NTFPs into account.

(either community-based or private). Inventories,
management planning, harvesting and marketing
would address both timber and NTFPs within
an overall concept of managing forests and their
products and services sustainably.

2) Develop new management regimes that explicitly
encourage the sustainable production of timber
and NTFPs, and the delivery of ecosystem services,
over long timeframes.

The core idea is to explicitly enhance both timber
and NTFP values. Approaches for optimizing
compatibility between management for timber and
for NTFPs must be scaled to the size of the forest
area to be managed (i.e. the FMU), the silvicultural
system to be applied, including harvest planning and
intensity, and organizational aspects of managing
(in the same area) a range of forest products and
services. The dynamics of multi-actor partnerships—
for example between a forest concession-holder and
local communities—must be clearly defined, and
the necessary technical, organizational and financial
capacities for multiple-use management must be
incorporated into tropical forestry curricula

(Guariguata et al. 2008).

The relatively few but well-established long-term
forest management operations in the Amazon and
the Congo Basin in particular (most of which are
certified) could provide means for developing the
concurrent management of locally important NTFDs.
About 10 million ha of well-managed tropical timber
production forests (Blaser et al. 2011) could be
enhanced by the incorporation of important NTFPs
into management regimes. This would require the
assessment of biophysical, social, regulatory, economic
and institutional aspects so that trade-offs can be
minimized among stakeholders. Sabogal et al. (2013)
provided examples from the three tropical regions of
partnerships between local forest users, the private
sector, non-governmental organizations and civil
society that have facilitated incorporation of NTFPs
into the management regimes of timber-oriented
models. Important considerations include the scale
of management, the intensity of timber and NTFP
harvesting, and the modes of extraction. Managing
tropical forests for multiple products, ecosystem
services and stakeholders requires processes for
negotiation and shared decision-making—going
beyond discussion platforms and committees
designed to bring together local users and forest
concessionaires and forest industries, which are
mandated by law in some tropical countries

(Cerutti et al. 2017).
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2 OVERVIEW OF WELL-ESTABLISHED NON-TIMBER
FOREST PRODUCTS

This chapter presents three examples of well- are now supporting continued success and the
established NTFPs in humid tropical forests. For challenges that have arisen in maintaining a
each, it examines the factors and strategies that have sustainable NTFP management regime.

enabled the sustainable harvesting of the NTFP and

Two large Brazil-nut trees (back centre) in the Antimari State Forest, Brazil. Photo: J. Blaser
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