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Nontimber products from for-
ests and other tree systems
continue to be an important

component of household health and
nutrition in Africa, a continent with a
forest cover of 21 percent (fig. 1) (Food
and Agriculture Organization of the
United Nations [FAO] 2001b). Al-

though undervalued by planners and
policymakers (Katerere 1998), forests
and trees provide food, fiber, fodder,
fuel, and medicinal products (Nair
1990). In times of the year character-
ized by subsistence shortages, such as a
season of hunger preceding the first
harvest, or in times of famine and

drought, forests can become crucial
sources of nutrition (e.g., Shumba
2001). Forests also provide useful prod-
ucts and services in times of economic
crisis or illness. Without much invest-
ment, many products and services of
the forest can be transformed into food
or income (Warner 1995; Lipper
2000). Neglecting to adequately recog-
nize these nontimber values of forests,
forest policy (or the lack thereof ) often
denies the socioeconomic benefits of
forests to those who are dependent on
them (Dewees 2000).
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The HIV/AIDS epidemic is drastically reducing the agricultural workforce of sub-Saharan
Africa, threatening household food security and the food supply throughout the region. For-
ests contribute to household nutrition and health and therefore should be considered in efforts
to mitigate the socioeconomic impact of HIV/AIDS on rural agrarian households. Because lit-
tle reference to forests and forest products exists in the literature concerned with the coping
mechanisms of HIV/AIDS–affected households, we intend to draw attention to the importance
of forest-based research in the context of these coping strategies.
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Nontimber Forest Benefits 
and HIV/AIDS in Sub-Saharan Africa

Above: A villager displays tree fruits and 
other nontimber forest products at a market 
in Senegal.
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According to African forestry spe-
cialists, marginalization of forestry
within policies external to the sector,
such as agriculture, is one of the major
constraints to sustainable forest man-
agement (FAO 1996; Mlay et al.
2000). Africa’s forests are being con-
verted to other uses at a rate of nearly 1
percent annually, the highest of any re-
gion in the world (FAO 2001b). As is
the case in most developing regions,
commercial agricultural expansion as a
means toward industrialization reduces
forest cover, both directly and indi-
rectly. Unable to absorb the growing
supply of labor, this approach to eco-
nomic development creates frontier ex-
pansion by subsistence agriculturalists,
the main cause of deforestation in
Africa (FAO 2000). The reduction in
forest cover, combined with the grow-
ing demand for forest products, has led
to strict regulation of remaining nat-
ural forests and intensification of pri-
vate forest management. Having large
rural populations traditionally depen-
dent on multiple nontimber forest
products and services from communal
lands, it is not surprising that one of
the most pressing issues in African for-
estry sectors is forest resource access
(Mlay et al. 2000). To effectively main-
stream forest policy in socially sustain-

able national development program-
ming will require further efforts to
quantify the nontimber services ren-
dered to society at large, as well as
recognition of these values by both for-
esters and planners outside of the for-
est sector (such as agriculture and
health).  

This article makes a case for the in-
tegration of forestry within the plan-
ning programs of other sectors, and the
need for foresters to be aware of 
forestry’s broad role in human welfare.
We look specifically at the current
HIV/AIDS pandemic in sub-Saharan
Africa and the potential nutritional
and health values offered to households
by forests and trees. Although forests
have been neglected in research con-
cerned with the socioeconomic effects
of the pandemic, there clearly is a need
to examine the implication of the dis-
ease on forest resource use, and the po-
tential role of forestry (within the con-
text of a multisector strategy) to ad-
dress the HIV/AIDS crisis in sub-Saha-
ran Africa.

HIV/AIDS and Agriculture
Already plagued by a history of

food insecurity, per capita agricultural
productivity across sub-Saharan Africa
is decreasing further with the rise of

HIV/AIDS (FAO 2001c). This HIV/
AIDS–induced reduction of agricul-
tural production could be devastating
to the region. In Zimbabwe, the out-
put of communal agriculture has fallen
by 50 percent over the past five years,
largely because of AIDS (Joint United
Nations Program on HIV/AIDS 
[UNAIDS] 1999). Not only does this
epidemic threaten rural populations
that depend directly on agricultural
harvests for survival, but a recent study
shows that Kenya’s commercial agri-
culture sector is particularly suscepti-
ble to the epidemic, suggesting a se-
vere social and economic crisis (Ru-
galema 1999). Kenya’s commercial
agriculture sector accounts for nearly
30 percent of Africa’s gross domestic
product (Versi 1995). 

A major workforce reduction is at
the root of this agricultural demise. By
2020, 17 percent of Kenya’s agricul-
tural labor force could be lost due to
AIDS (FAO 2001a). Most susceptible
to AIDS mortality are adults between
the ages of 15 and 50, the age group
that typically makes up the bulk of a
state’s labor force. In Botswana, the es-
timated adult infection rate is 36 per-
cent (fig. 2) (UNAIDS 2000). Com-
pounding the epidemic’s induced toll
on the agricultural workforce is the oc-
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Figure 1. Forest cover in Africa, based on 1992–93 and 1995–96 AVHRR
(advanced very high resolution radiometer) data. Source: FAO (2001b). 

Figure 2. Percentage of adults living with HIV/AIDS in Africa by country,
1999. Source: UNAIDS (2000).
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currence of higher infection rates for
women (who account for 70 percent of
the agricultural labor force in sub-Sa-
haran Africa) and their traditional role
as caretakers (Baier 1997). A study in
Tanzania shows that a woman whose
husband is ill spends 60 percent less
time on agricultural activities than she
normally would (UNAIDS 1999).

HIV/AIDS and Nutrition
Farming households affected by

HIV/AIDS–induced labor shortages
have used various coping strategies
(Engh et al. 2000) that ultimately lead
to decreases in crop yields and buying
power, exacerbating the effects of
poverty (Egal and Valstar 1999). Con-
tributing to this downward spiral of
poverty and disease are the increasing
costs of household health care, which
represents 25 to 50 percent of the net
annual income of most small farms
(UNAIDS 1999).

As drugs remain too costly despite
pharmaceutical price reductions (Farah
2001), and recent market orientation
of health care systems is limiting access
to medical treatment (e.g., Loewenson
2000), home-based care for AIDS pa-
tients is increasing (Nnko et al. 2000).
Individuals infected with HIV must
consume more food as their bodies re-
quire more nutrients; therefore, house-
hold food security and nutrition is im-
portant (FAO 2001c). In Uganda,
food insecurity and malnutrition are
the most critical concerns among fe-
male-headed AIDS-affected house-
holds (Topouzis and Hemrich 1996).

Rural household labor shortages
and the resulting reduction in agricul-

tural production suggest potential in-
creased use of forests and tree systems,
as they have traditionally contributed
to nutrition and health with relatively
low labor inputs. Evidence suggests
that past epidemics have influenced
such a shift from agrarian societies to
forest-dependent societies (Balee
1992). Reversion to wild, uncultivated
resources in sub-Saharan Africa has
been documented more recently by a
study in Zambia that found house-
holds to be substituting purchased
food with indigenous or wild vegeta-
bles (UNAIDS 1999).

Forests, Nutrition, and Health
Wild supplies of food comprise

much more of the diet of subsistence
populations than is often realized
(Hoskins 1990). Approximately 1,500
species of wild plants are collected for
consumption in central and west Africa
(Chege 1994). In some parts of Africa,
diets based on staple grains depend
largely on tree products to provide es-
sential vitamins. For instance, many
trees produce oil seeds, edible leaves,
and fruits rich in important vitamins
and nutritional elements (Hoskins
1990; Ogden 1990). After the oil palm,
the shea-butter tree (Butyrospermum
paradoxm) is the second most important
source of fat in African diets (FAO
1995). In some areas, wild game from
forests provides most of the protein
eaten by rural populations (e.g., Bennett
and Robinson 2000). Dietary supple-
mentation with forest and tree products
may play an important role in commu-
nity nutrition, given growing evidence
that malnutrition is a major underlying

cause for the rapid expression of AIDS
in Africa’s HIV-infected individuals
(Enwonwu and Warren 2001).

Perhaps one of the most important
nontimber forest products to house-
hold nutrition and health is fuelwood.
In some regions of Africa, fuelwood
comprises between 61 and 86 percent
of the primary energy consumption,
with 74 to 97 percent of this consumed
by households (Amous 2000). The
availability of fuel often determines the
nutritional value of meals (Egal et al.
2000), as cooking releases nutrients in
grains and fibrous foods. For example,
cassava (Manihot esculenta), a staple
root crop of many people in the devel-
oping world, requires processing, often
by fire, to remove toxic levels of
cyanide in the preprocessed root. It has
been hypothesized that access to this
nontimber forest product is directly re-
lated to household food cooking time,
frequency of parasitic diseases, and the
workload of women among some com-
munities (Anonymous 1990). 

In sub-Saharan Africa, health care is
largely a forest-based service (Chege
1994). Forests and trees are valued by
agrarian communities for their supply
of medicinal products (Hoskins 1990),
and plant-based remedies are used in-
creasingly in the region to treat
HIV/AIDS–related illnesses (Bodeker et
al. 2000). In Tanzania, the Tanga AIDS
Working Group treats AIDS patients
with herbs prescribed by traditional
healers (Hayman 2001). At the Mefopla
Centre in Cameroon, efforts to boost
the immune system of AIDS patients
involve indigenous medicinal plants
with enzyme-rich food, including culti-
vated tree nuts and wild fruits (Kinyuy
2001). Not only do forest and tree
products directly contribute to nutrition
and health, they also contribute to the
accessibility of food and health care by
increasing household purchasing power. 

Local and Regional Economies
Nontimber forest products are com-

monly offered for sale and thereby pro-
vide employment. In Ghana, total
household incomes derived from non-
timber forest products range between
49 and 87 percent; while in Cameroon
extractive activities around one forest
tract contribute to over half of local in-
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Tree crops, such as these Acacia trees in Niger, support food production and are inexpensive to 
establish and manage.
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comes (Chege 1994). Markets for non-
timber forest products are growing, as
large urban centers and scarce forest re-
sources create demands for high-value
forest products. In west Africa, the
roots of Swartzia madagascar are traded
over distances exceeding 500 kilometers
(Cunningham 1993). The understory
plants belonging to the genus Gnetum
are exported from central Africa to Eu-
rope (Mialoundama 1993). 

Even when the amount of income
generated by the sale of fruit and fuel-
wood is not large, these products play
an important role in household ex-
penses (Scherr 1995). Caterpillars that
feed on the leaves of the mopane tree
(Colophospermum mopane) are a cash
crop in southern Africa; one report
documents the reliance of an AIDS or-
phan on this economic activity in car-
ing for her siblings (Menzel and
D’Aluisio 1998). Overextraction of the
caterpillar is threatening the sustain-
ability of this activity, so efforts are
under way to establish mopane farm-
ing. Both the direct and indirect values
of nontimber forest products to nutri-
tion and health justify their incorpora-
tion into cultivation systems. 

Agroforests: Low-Input Production
Considering the household labor

shortages associated with HIV/AIDS
and the benefits of nontimber forest
products to rural households, agro-
forestry seems an appropriate response
to counter the negative effects of the
epidemic on traditional agriculture
production and household food secu-
rity. Trees can support food produc-
tion by reducing the risk of annual
crop failure, compensating for seasonal
scarcities, and providing an emergency
food supply during droughts (Hoskins
1990). Tree crops are inexpensive to
establish and manage compared to
many high-value agricultural crops
(Warner 1995), and for the small,
nonmechanized farmer, incorporating
multiuse trees into the crop field can
save time and resources (Hamilton
and Bliss 1998). 

Labor and agroforestry systems. Where
labor is scarce and a minimum manage-
ment system is required, tree crops can
become the farmer’s primary preference
(Arnold 1990), as they require less labor

to cultivate, allow household labor to
engage in other activities (Dewees and
Saxena 1995), and allow households to
spread harvesting labor more evenly
throughout the year (Nair 1990). Ac-
cording to Hoekstra (1987), agro-
forestry can reduce the costs of labor by
maximizing the productivity of biolog-
ical systems; improving the efficiency of
labor through positive interaction of
trees and the human component (shad-
ing); and allowing for the combination
of activities, such as grazing and fuel-
wood collection.

A study in Nigeria shows that when
labor is the household’s major farm
input, returns to labor in agroforestry
systems are four to eight times greater
than those in monocropped fields
(Arnold 1990). This inverse relation-
ship between labor scarcity and tree
systems is supported by the natural re-
generation of forest resources where
labor is in short supply.

Agricultural labor loss and fallow
lands. As HIV/AIDS–affected house-
holds reduce cultivated land areas,
more remote fields are left fallow and
revert to bush (du Guerny 1999). A
study of one such community in
Uganda revealed that, in most cases,
farmers abandoned about one-third of
their land to bush (Barnett and
Haslwimmer 1995). Another study
from Tanzania reported that large
farms inherited by young orphans were
rapidly degenerating into bush because
of the lack of care; the community typ-
ically would manage such farms, but
traditional community organizations
are breaking down because of the
shortage of labor (UNAIDS 1999).

Bush-fallow systems traditionally
have been used in sub-Saharan Africa
to improve soil and produce forest
products such as poles, firewood, and
animal feed. Therefore, the current re-
version of agricultural land to bush
does not represent the complete loss of
productivity suggested in the literature.
But it does provide an opportunity to
diversify land-use and household pro-
ductivity. For example, 13 fodder tree
species and seven species known to
bear wild edible fruits have been found
in Acacia fallow in Zambia (Chidu-
mayo 1988). This increasing occur-
rence of bush-fallow succession sug-

gests a new area for research concern-
ing the formulation and recovery of
fallow strategies that meet the needs of
HIV/AIDS–affected households.

Forestry Research
The forestry sector has been almost

completely excluded from assessments
of HIV/AIDS impacts in sub-Saharan
Africa. Alhough there is scant literature
or research concerned with HIV/AIDS
and forestry, there are reports that con-
cretely confirm this proposed utility. In
addition to the earlier example of the
AIDS orphan who earns money col-
lecting mopane caterpillars, in July
2001 the BBC reported on an AIDS
orphan in Zambia who collects fuel-
wood for a local charcoal industry. On
a broader scale is the increasing pres-
sure on wild stocks of plants used in
traditional medicine (Bodeker et al.
2000), which emphasizes the need to
address sustainability issues.

The lack and inconclusiveness of lit-
erature and observations supports what
we feel is the need to understand the
current and potential role of forestry in
mitigating the socioeconomic effects of
the HIV/AIDS epidemic. Holistic
planning and policy in a multisectoral
response to the epidemic will rely on re-
search on the management of and ac-
cess to nontimber forest resources, the
inclusion of nontimber forest products
into low-input agricultural systems,
marketing and processing of nontimber
forest products to diversify household
incomes, indigenous knowledge rights,
and documentation and data dissemi-
nation concerning forest resources.

Managing Nontimber Forest Resources
Nontimber forest products are de-

rived mainly from common-property
forests and woodlands (FAO 1993).
The supply of and demand for nontim-
ber forest products within various forest
resources need to be addressed. Where
supplies are abundant and markets are
strong, resources may be overutilized.
Another important factor is the declin-
ing availability of forest foods as in-
creasing populations, severe forest
degradation, and privatization and reg-
ulation of formerly common lands re-
duce accessibility to remaining forest
resources by dependent populations. 
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Agroforestry and the domestication of
forest products. Population growth and
deforestation historically has led to the
domestication of many indigenous for-
est plants and to their incorporation
into agricultural systems primarily for
the benefit of small farmers (Leakey
and Izac 1996). Through domestica-
tion, many of these products can be
made more attractive to farmers and
more marketable. According to agricul-
tural development theory, farmers
adopt new practices when there arise
clear economic incentives to do so. In-
formation on the relationship between
design and management factors, tree
growth, and crop competition would
help farmers in their selection of mar-
ketable tree species (Scherr 1995). 

Marketing nontimber forest products.
The decline in the ability of household
labor to generate necessary yields from
agricultural production calls for pro-
grams to help improve and diversify
the income of affected households. Ur-
banizing populations and shrinking re-
sources have led to a strong trade in
nontimber forest products. In many
countries, small, forest-based enter-
prises are among the top employers of
rural poor and landless people (Nair
1990). In HIV/AIDS–affected house-
holds, the loss of the male head of
household (who traditionally holds the
role of marketer) has driven many
families to rely on selling their produce
to unscrupulous middlemen. Even for
those households able to produce a
surplus, marketing remains a major
bottleneck.

Women’s access to forest resources.
With heavily constrained labor pools
and with women carrying out most of
the household work, women’s labor
burden must be alleviated. This is espe-
cially important in the context of
HIV/AIDS, as women are much more
likely to become the caretakers of in-
fected individuals (Nnko et al. 2000).
Women’s work can be reduced through
labor-saving efforts such as improving
access to fuelwood (UNAIDS 1999).
In sub-Saharan Africa, access to land
by women who have been left widowed
can be automatically constrained by
traditional tenure arrangements (FAO
2001c). The more time they spend col-
lecting fuelwood, the less time they

have for food production, child care,
and income generation (Ogden 1990).
Improving women’s access to forest re-
sources can make available more labor
for the household’s survival.

Intellectual property rights. Indige-
nous knowledge of trees and forests is
an important resource and is being ac-
tively investigated for botanical reme-
dies of diseases such as HIV/AIDS
(FAO 1993). Recently efforts have
been made to bring together indige-
nous knowledge of medicinal plants
with medical research and develop-
ment institutions. The International
Conference on Traditional Medicine
on HIV/AIDS and Malaria in Abuja,
Nigeria, focused on the traditional
treatment of HIV/AIDS and provided
guidelines for the biochemical evalua-
tion and standardization of traditional
medicinal products (Anonymous
2000). The World Bank Indigenous
Knowledge for Development Program,
US National Institutes of Health, and
representatives of African traditional
healers have agreed to collaborate on
the validation of herbal treatments of
HIV/AIDS–related opportunistic in-
fections (World Bank 2001). These ef-
forts to promote traditional medicine
practices in sub-Saharan Africa suggest
an increasing pressure on medicinal re-
sources, creating questions of manage-
ment and rights to these resources.

Continuing traditional knowledge.
While the importance of nontimber
forest products is likely to increase, the
tremendous base of knowledge about
their use is threatened as HIV/AIDS
creates a large population of children
who are growing up without parents.
There are 12.1 million HIV/AIDS or-
phans in sub-Saharan Africa, almost
92 percent of the global total (UN-
AIDS 2000). Traditionally, rural chil-
dren learn many of their farming skills
by working alongside their parents (du
Guerny 1998), and a study in Kenya
shows that only 7 percent of agricul-
tural households headed by orphans
had adequate knowledge of agricul-
tural production (FAO 2001a). When
traditional information systems break
down because of the illness or death of
a parent, there appear to be no re-
placement mechanisms for the chil-
dren who remain. 

Conclusions
HIV/AIDS has produced long-term

shockwaves that change the agroeco-
logical landscape of Africa (Rugalema
1999). The socioeconomic effects of
HIV/AIDS on agrarian households
suggest that natural forests and agro-
forestry systems can play an important
role in rural household coping strate-
gies. The effectiveness of these coping
strategies depends on wider societal
policy. Although appropriate forest
policy requires a comprehensive re-
search foundation, to date there ap-
pears to have been little or no effort
made to understand the role of forestry
in mitigating the dilemmas of
HIV/AIDS–affected households. This
gap in the literature reflects a neglect of
the traditionally strong dependence of
local peoples on forest resources for
health and nutrition and the compati-
bility of agroforestry systems with the
productive challenges associated with
low household labor supplies.

Acknowledging this potential role
for forestry should open the door to
rapid assessments of perception, use,
and management of nontimber forest
resources among affected communi-
ties. Because many with the disease do
not have a long life expectancy, there is
a need to focus on research that can
yield benefits in the short term, such as
marketing support, access to forest re-
sources, and tenure systems. However,
long-term strategies, such as fallow im-
provement techniques, domestication
of medicinal or marketable nontimber
forest resources, and appropriate agro-
forestry system design are justified by
the nature of the HIV/AIDS epidemic,
which will have long-term impacts on
affected communities.

Prioritization of these research
themes by governments, nongovern-
ment organizations, and international
forestry institutions is the first step to-
ward a scientific basis for the integra-
tion of forest policy with nonforestry
sectors such as agriculture, health, and
education. Strengthening links be-
tween these sectors, such as medicinal
plant resources and primary health care
systems, may stimulate local forest-
based economies and minimize the
high costs associated with expensive
drug treatments. The cost of treatment



of HIV/AIDS and related infections is
expected to exceed 60 percent of gov-
ernment health expenditures in Zim-
babwe by 2005 (FAO 2001c). Capac-
ity building for a cost-effective, multi-
sectoral strategy will require a new dia-
logue among professionals from multi-
ple disciplines. However, this capacity
building may be impeded by the mag-
nitude of the epidemic, which has left
many development institutions unable
to achieve their intended goals.

Although the implications of for-
estry research and planning for
HIV/AIDS–affected societies can lead
to long-term benefits, the time avail-
able to develop appropriate strategies is
severely limited by the epidemic’s toll
on human resources in sub-Saharan
Africa. Nontraditional mechanisms for
information dissemination, such as ex-
tension services, are not immune from
the high mortality rates of this epi-
demic. We believe that there is an im-
mediate need for a coordinated effort
to understand and include forestry in
the response to HIV/AIDS in sub-Sa-
haran Africa.
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