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The Importance of Baobab (Adansonia
digitata L.) in Rural West African Subsistence—
Suggestion of a Cautionary Approach to
International Market Export of Baobab Fruits

CHRISTINE BUCHMANN, SARAH PREHSLER, ANNA HARTL,
and CHRISTIAN R. VOGL
University of Natural Resources and Applied Life Sciences, Department of Sustainable
Agricultural Systems, Division of Organic Farming, Working Group: Knowledge
Systems and Innovations, Vienna, Austria

The European Commission recently authorized the import of
baobab (Adansonia digitata L.) fruit pulp as a novel food. In rural
West Africa the multipurpose baobab is used extensively for
subsistence. Three bhundred traditional uses of the baobab were
documented in Benin, Mali, and Senegal across 11 ethnic groups
and 4 agroecological zones. Baobab fruits and leaves are con-
sumed throughout the year. The export of baobab fruits could
negatively influence liveliboods, including reduced nutritional
intake, change of power relations, and access rights. Capacity
building and certification could encourage a sustainable and
ethical trade of baobab fruits without neglecting baobab use in
subsistence.

KEYWORDS Adansonia digitata, baobab, EU novel food, non-
timber forest products, livelihood, resource commercialization

INTRODUCTION

The European Commission has authorized the placing on the market of
baobab (Adansonia digitata 1.) dried fruit pulp as a novel food ingredient

Address correspondence to Christine Buchmann, University of Natural Resources and
Applied Life Sciences, Department of Sustainable Agricultural Systems, Division of Organic
Farming, Working Group: Knowledge Systems and Innovations, Gregor Mendel Strasse 33,
1180 Vienna, Austria. E-mail: christine.buchmann@boku.ac.at

145



18:15 13 May 2010

Downl oaded By: [Buchmann, Christine] At:

146 C. Buchmann et al.

on the 27th of June 2008 (Vassiliou 2008). Under the Novel Food Regulation
(EC) No 258/97 a novel food is defined as a food or food ingredients that
has "not been used for human consumption to a significant degree” (The
European Parliament and the Council of the European Union 1997) within
the EU prior to May 1997. Allowing baobab fruit import to the EU as a novel
food has been lobbied for by the South African trade cooperation
"PhytoTrade” with the aim to increase economic growth in the rural areas of
Southern Africa based on the sustainable commercialization of baobab
(PhytoTrade 2008; Welford and Breton 2008). Approving baobab fruit pulp
as a novel food opens the door of the European market to the African
export of fruit pulp from the baobab tree. Although this seems a good
opportunity for economic growth in baobab exporting countries, a success-
ful resource commercialization does not necessarily stimulate local develop-
ment and reduce poverty (Lybbert, Barrett, and Narjisse 2002). On the
contrary there is likely to be substantial inequality in the distribution of
commercialization benefits, both across regions according to market access
and among households based on tree access rights, as was the case with
Moroccan argan (Argania spinosa (L) Skeels) oil commercialization (Lybbert
et al. 2002). A similar situation may develop if baobab fruits are exported at
a large scale from West Africa, without securing a framework that ensures
sustainable production, ethically just supply chains, and continued access to
baobab for rural West Africans who depend on baobab consumption as an
essential part of their diets.

The baobab is a deciduous tropical fruit tree with a natural distribution
in Sub-Saharan Africa. It has multiple uses and is appreciated throughout
Africa as food and medicine, as well as for veterinary and spiritual uses. In
addition, the baobab has a broad ecological tolerance (Sidibé and Williams
2002) which makes it a valuable tree species in otherwise harsh and dry
growing conditions. Baobab trees thrive on a wide variety of soils, from
sandy and stony soil to poorly drained soils and clay. Baobab tolerates very
high temperatures and low rainfall, due to the early shedding of leaves and
a thick, fire resistant, bark, as well as a trunk that absorbs water in the rainy
season and contracts in the dry season (Sidibé and Williams 2002).

In several West African countries (e.g., Benin, Mali, Senegal, Burkina
Faso, Nigeria) the baobab is inextricably linked with cultural identity and
local belief systems and its use is guided through formal and informal
regulations. Baobab based meals are consumed daily, and surplus products,
including leaves and fruits, are either stored or sold on local markets, ensur-
ing a baobab supply for most of the year. Different from South-Africa, in
West Africa the possibility to export baobab fruits to the EU may have a
rather negative impact on local livelihoods as baobab is used extensively in
subsistence.

This research highlights the nutritional and medicinal importance of
baobab in West African communities in Benin, Mali, and Senegal. This
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article is based on ethnobotanical field research, a literature review of
ethnobotanical literature documenting baobab use in Africa, and a review of
recent Non-Timber Forest Products (NTFP) literature with an emphasis on
the effect of NTFP commercialization. The possible impact new baobab fruit
export markets could have on rural West Africans is discussed considering
local tree management, cultural traditions, belief systems, and gender
related tasks. Attention is called to the negative influence a commodification
of baobab may have on local livelihoods and ecosystems.

The following section provides an overview on the nutritional and
medicinal uses of baobab in Africa as documented in the literature. The tra-
ditional food and medicinal use of fruits, seeds, and leaves are discussed
here exclusively, although all parts of the baobab are used by local people.
The consumption of the leaves is included in the analysis, since their
intense use and harvest leads to reduced fruit harvests and should therefore
not be neglected in the discussion on the local impact that baobab fruit
export may have. Before proceeding to the argument, research sites, ethnic
groups, and methods are introduced. The concluding remarks examine
research challenges and policy implications.

Traditional African Uses of Selected Baobab Plant Parts for
Consumption and Medicine Documented in the Literature

In many African countries rural people rely on a variety of nutritional and
medicinal products provided by the baobab. The nutritional and medicinal
use of baobab products in Africa has been documented in the literature and
the most frequently documented food preparations based on baobab fruit
pulp, seeds, and leaves are listed below. References for those most fre-
quently named uses are listed in table 1, along with the countries of
research covering the whole African continent (table 1).

Baobab fruit pulp tastes acidic and is of a dry and mealy consistence. It
is low in protein and fat, but rich in mucilage, pectins, tartarate, free tartaric
acids, calcium, vitamin B, and it contains 10 times higher concentration of
vitamin C than oranges (De Caluwé, Halamova, and Van Damme, 2009;
Gustad, Dhillion, and Sidibe 2004). Fresh or stored fruit pulp is eaten as a
snack. It is dried, pounded, and added to water or milk to serve as a
refreshing drink. The “juice” (solution of pulp powder in water) may also be
added to milk to augment the quantity of milk for sale, and when there is
little milk available. Pounded and sieved fruit pulp is added into warm mil-
let or sorghum based gruel with water or milk. Such fruit powder is also
added to sauces, soups, and couscous. Fruit powder is mixed with water,
sweetened, and frozen to be consumed as an “ice lollipop.”

The leaves are an important component of the diet and are often eaten
as staple food providing a significant protein and mineral source, especially
of iron and calcium, for many African communities (De Caluwé et al. 2009).
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TABLE 1 Summary of the Most Frequently Documented Food Uses of Baobab Fruits, Seeds,

and Leaves in Literature

Part of the tree
consumed (F = fruit

pulp, L = leaf,
References Countries of research S = seed)
Ambé 2001 Ivory Coast F
Assogbadjo 2006 Benin F, L, S
Assogbadjo et al. 2008 Benin, Burkina Faso, Ghana, Senegal F, L, S
Barminas, Charles, and Nigeria L
Emmanuel 1998

Berhaut 1974 Senegal LS
Blench 2001 West-Central Africa F
Booth and Wickens 1988 Africa F, L,S
Bosch, Sié, and Asafa 2004 Sudan, Kenya, Tanzania, Congo, F, L, S

Malawi, Zambia, Sierra Leone, West

Africa, Zimbabwe (literature review)
Burkill 1985 Mali, Burkina Faso, Nigeria, Senegal, F, L, S

Congo, Democratic Republic of

Congo, Mozambique, Tanzania,

South Africa (literature review)
Chadare et al. 2008 Benin F, L, S
Codijia, Assogbadjo, and Ekué 2003 Benin L
Dalziel 1937 Ghana, Nigeria, Senegal S
Dansi et al. 2008 Benin L
De Caluwé et al. 2009 Benin F, L, S
De Caluwé, Halamova, and Van Nigeria, Congo, Tanzania, Malawi, F, L, S

Damme 2009 Ghana, Zambia (literature review)

Dhillion and Gustad 2004 Mali L
Diop et al. 2006 Africa (literature review) F,L,S
Dweck 1997 Central African Republic, Sierra Leone, F, S

Congo, Tanzania, Ghana, Zambia,

Zimbabwe (literature review)
Etkin and Ross 1982 Nigeria F, L, S
Gebauer, El-Siddig, and Ebert 2002 Sudan F, L, S
Igboeli, Addy, and Salami 1997  Nigeria S
Irvine 1961 Ghana, Senegal, Nigeria, Sierra Leone, S

Cote d’'Ivoire, Democratic republic

of Congo, Tanzania, Kenya, Sudan,

South Africa, Zimbabwe (literature

review)
N'Diaye, Kéita, and Martin 2003 Guinea F
Lamien, Sidibe, and Bayala 1996 Burkina Faso L
Lockett and Grivetti 2000 Nigeria L
Obizoba and Amaechi 1993 Nigeria S
Owen 1970 Africa (literature review) S
Rashford 1987 Southern Africa F, S
Salami and Okezie 1994
Schiitt and Wolf 2006 Africa (literature review) L
Sidibé and Williams 2002 Africa (literature review) F, L, S
Wickens and Lowe 2008 Africa (literature review) F, L,S
Zimba, Wren, and Stucki 2005 Zambia S

Note. Literature review covers Africa, with countries of research indicated. (Food uses may not apply to
all countries of research in the case of literature reviews.)
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Furthermore, the leaves are an excellent source of magnesium and potas-
sium (Diop et al. 2006; Jama et al. 2008). Fresh leaves are cooked in water
and consumed as green leafy vegetables or eaten raw as salad. Fresh
ground leaves or leaf powder that is obtained through drying, pounding,
and sieving, are added as a thickening and flavoring agent to sauces, soups,
and cereals. Leaves are also used as fodder.

Baobab seeds are rich in protein and mono- and polyunsaturated fatty
acids (De Caluwé et al. 2009). The seeds are roasted and kernel are eaten as
snack food or pounded to produce flour. Seed flour can be obtained by first
soaking, roasting, boiling or fermenting, and drying the seeds, then by
pounding, crushing, or grinding them. The flour is used as a flavoring agent
for cereal, porridge, gruels, and soups. It is also mixed with milk, then
boiled and sweetened with honey to be consumed as a drink. Ground and
roasted seeds are used as coffee substitute. Oil can be extracted by pound-
ing or boiling the seeds.

Most societies recognize that food, medicine, and health are interre-
lated Johns and Maundu 20006), therefore both nutritional and medicinal
uses of baobab are considered in this study. Most frequently documented
medicinal uses of baobab fruit pulp, leaves, and seeds are summarized in
table 2. In addition to its many applications in nutrition and medicine, the
baobab has numerous veterinary, spiritual, and other uses that are beyond
the scope of this article.

METHODS

This research has been conducted within the Domestication and Develop-
ment of Baobab and Tamarind (DADOBAT?') project. Field research was
designed and tested during an exploratory field trip in August-September
2007 to create a methodology that would allow for a regional comparison of
the data gathered. The main data collection was undertaken from Novem-
ber 2007 to March 2008. In Benin, Mali, and Senegal, research sites were
chosen in four agroecological zones (White 1983) (table 3). Within those
agroecological zones, research sites (figure 1) were selected for their abun-
dance of baobab tree populations, according to former tree surveys by our
local partner institutes. Eleven ethnic groups were investigated in separate

'"DADOBAT is financed by the EU INCO-DEV, 6th framework program. Project Partners: (1) Laboratory
of Tropical and Subtropical Agronomy and Ethnobotany, Department of Plant Production, Faculty of
Bio-Engineering sciences, University of Ghent, Belgium. (2) Centre for Underutilized Crops (CUC),
University of Southampton, UK. (3) Institute for Organic Farming, Department for Sustainable Agricul-
tural Systems, University of Natural Resources and Applied Life Sciences, Vienna, Austria. (4) Laboratoire
d’Ecologie Appliquée - Département d’Aménagement et Gestion de I'Environnement - Faculté des
Sciences Agronomiques - Université d’Abomey-Calavi, Benin. (5) Insitute of Rural Economy, Mali.

6- Centre d’Etude Régional pour 'Amélioration de 'Adaptation (Ceraas), Senegal.



18:15 13 May 2010

[Buchmann, Christine] At:

Downl oaded By:

150 C. Buchmann et al.

TABLE 2 Medicinal Use of Baobab Fruits, Seeds, and Leaves Documented in Literature

Part of tree Symptoms/illness treated References

Fruit pulp Constipation' (Assogbadjo 2006; Berhaut 1974; Burkill
Diarrhoea, dysentery 1985; Codjia et al. 2001; Dalziel 1937;
Fever Dweck 1997; Gerber 1895; Hines and
Intestinal inflammations Eckman 1993; Kerharo 1974; Kerharo
Low iron content in blood and Adam 1974; Maundu, Ngugi, and
Smallpox Kabuye 1999; Szolnoki 1985; Wickens

and Lowe 2008)

Seeds Diarrhoea, dysentery (Arbonnier 2004; Assogbadjo 2000;
Diseased teeth and gum Berhaut 1974; Booth and Wickens 1988;
Fever Burkill 1985; Codjia et al. 2001; Dalziel
Inflammations 1937; Dweck 1997; El-Kamali and El-
Intestinal inflammations Khalifa 1999; Hines and Eckman 1993;
Wounds Kerharo 1974; Kerharo and Adam 1974;

Owen 1970; Sidibé and Williams 2002;
Szolnoki 1985; Wickens and Lowe 2008)

Leaves Coughs, asthma and (Arbonnier 2004; Assogbadjo 2000;
respiratory problems Berhaut 1974; Booth and Wickens 1988;
Diarrhoea, dysentery Burkill 1985; Dalziel 1937; Diallo et al.
Eye complaints 1999; Dweck 1997; Gerber 1895;
Inflammations of the Gustad, Dhillion, and Sidibe 2004;
digestive tract Hines and Eckman 1993; Joshi et al.
Inflammations 2004; Kerharo 1974; Kerharo and Adam
Lower blood pressure 1974; Kerharo and Bouquet 1950;
Malaria Owen 1970; Sidibé and Williams 2002;
Tumors Wickens and Lowe 2008)
Wounds

Note. 'Although baobab fruit pulp is widely used to treat diarrhea and dysentery, in several countries the
pulp is also used to treat constipation (Gustad, Dhillion, and Sidibe 2004; Wickens and Lowe 2008).

villages, each with a majority of the particular ethnic group to be investi-
gated and only those informants belonging to that ethnic group took part in
the research (table 3). The Peulh, also called Fulani or Fulbe, took part in
the research in all three countries. Since migration and subsequent adapta-
tion to different local ecosystems is expected to result in different knowl-
edge systems, these three Peulh groups are therefore regarded as three
different ethnic groups in this ethnobotanical research and are thus counted
three times.

A stratified purposeful sample (Bernard 2006) was used with the strata
“ethnic group” and “sex.” Local informants participated and provided infor-
mation on a voluntary basis after educated prior informed consent. The
International Society of Ethnobiology (ISE) Code of Ethics (ISE 2009) was
respected during all stages of research. The informants were aged between
10 and 108 years (mean: 41). Informants (N = 220) perform work as farmers
(43%), in the household (25%), as pupils/students (11%), in commerce (7%),
in handcraft (4%), as traditional healers (3%), as herders (1%), and in other
occupations (6%). Fifty-three percent of informants (32% male and 20%
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FIGURE 1 Research sites in West Africa (countries of research in dark gray, each research
site marked by dot and village name).

female) have been formally educated: 26% of informants attended primary
school level, 17% of informants attended secondary school level, and only
1% continued with higher education. The prevalent religion in the research
region is Islam. Among the informants 79% are Muslims, 15% are Christians,
and 6% stated they were animists, although most informants continue to
practice animism even if they officially report to be Muslim or Christian.

In total 220 individual interviews were conducted. The structured ques-
tionnaire (Bernard 2006) used in the individual interviews yielded the main
body of ethnobotanical data on:

e characteristics, use, processing, storage, harvest, management, and prop-
agation of baobab

e dynamics, origins, and distribution of knowledge

e access rights and tree tenure

¢ belief systems and ceremonies related to baobab

Semi-structured interviews based on agricultural calendars and participatory
resource mapping were used in group discussions on resource access and
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TABLE 3 Research Sites, Ethnic Groups, and Vernacular Names of Baobab Used

Agroecological Vernacular name
Country zone Village Ethnic group of baobab
Benin Soudanean Mamassy Peulh Peulh (Fulbe) Boki
Birni Lafia Dendi K66
Mamassy Gourma Gourmantché Boutouobou
Soudano-Guinean  Manigri Nagot (Yoruba) Ossé
Soudano-Guinean  Kpakpa Igbo Idatcha Oche
Mali Sahelian Bendjely Dogon Oro
Soudanean (North)  Njaanaanjali Peulh (Fulbe) Oki
Soudanean (South) Bakaribougou Sénoufo Sira (Bambara name)
Tabarako Jaigue
Senegal  Sahelian Niakhoul Wolof Guiy
N'Dande Gouye
Sackal Gouye
Coki Gui
Soudano-Sahelian ~ M’bassis Serer Mbak
Mt Rolland Mbak
Foua 1 Mbah
Soudanean Ibel Peulh (Fulbe) Bohehi (Sing.), Bohe
(Plural)
Velingara Bohi

local tree tenure systems. Notes on participant and non-participant observa-
tion were collected in a field diary, and subsequently coded and analyzed.
This information served to triangulate data and provide additional qualita-
tive data about the informants’ life and plant related actions. No plant
voucher specimen were collected as the main emphasis of this study lies on
one plant species, Adansonia digitata L., easily identifiable by all research-
ers. In the study region there are no other Adansonia species to be found
that could be misleading identification by both researchers and informants.
Data was stored in an Access database. For the data analysis Microsoft
Access (Microsoft 2003), Excel (Microsoft 2003) and SPSS 16 (Novell 2007)
were used.

RESULTS

In total, 300 different uses were recorded during the field research and
sorted into use groups: medicinal, nutritional, spiritual, ethnoveterinary, and
other uses. The differentiation between the uses is based on variations in
preparation (e.g., cold extraction, boiling, fermentation), application (e.g.,
external, internal) and product form (liquid, paste, powder). When related
to medicinal uses the differentiation is also based on the illness or symp-
toms that need to be treated (e.g., malaria, fever, fractures). The resulting
overview shows that the medicine-use group contains the greatest variety
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with 179 different uses. In comparison with the great variety of medicinal
uses, the 34 documented nutritional uses seem few. Although only 24 spiri-
tual uses were documented, the number of applications for spiritual uses
can be assumed to be much higher in reality, as it proves difficult for those
outside the community to collect such privileged information. There were
47 “other uses” documented, including uses such as construction (baobab
wood used as formwork for cement), fire wood, rope-making (used to
attach livestock, or water buckets at wells), fertilizer, soap making, and
many others which were not mentioned frequently. Sixteen ethnoveterinary
uses were reported. This is the only use category that shows statistical sig-
nificance (p = .001, using a chi-square test) between the sexes, explained by
the fact that it is usually men that are herders. One-third of informants stated
that the baobab is their “most important” tree in comparison with other use-
ful trees found in the local ecosystems. In order to understand the promi-
nent position of the baobab, direct questions were asked on the reasons for
that choice (table 4). The reason “multiple uses” applies when informants
stated that they value the range of uses that can be applied from just one tree
species. The Kruskal-Wallis test indicates significant differences between the
uses (p = .000). The Mann-Whitney test shows that the use as nutrition is cited
significantly more often than the other uses (p = .000 for each) and that the use
as medicine is listed more often than multiple uses, commerce and tradition
(p = .000 for each). There is no difference between these last three uses.

Every part of the baobab is used. The uses of capsule (36 uses), roots
(20), Tapinanthus spp. (French: gui) (30), seeds (19), wood (11), and gum
(10) are more numerous than expected and provide proof for the "holistic”
use of the baobab in rural West Africa. The inclusion of Tapinanthus
species in this calculation is grounded in the fact that the informants con-
sider this (semi-) parasitic plant as part of the tree thus carrying the same
properties as their host. The fruit pulp carries the greatest variety of uses
(49) and is named most frequently by all ethnic groups as being used in
nutrition (368 answers, N = 220, multiple answers possible) and medicine
(66). Baobab leaves are used frequently for nutrition (239) and medicine
(65) and their use is based on 35 different applications.

TABLE 4 Reasons for Local Importance of Baobab (Multiple
Answers Possible)

Reason Number of informants (V = 220)
Nutrition 164
Medicine 58
Multiple uses 23
Commerce 19

Tradition 13
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Frequency of Consumption

Baobab leaves and fruits are consumed daily by over 90% of all informants
(leaves: 97%, fruits: 93%) including all ethnic groups (figure 2). Differences
of food use between ethnic groups relate to preferred food preparation
methods. “Lalo,” dried leat powder that is added to couscous, is preferred in
Senegal. In Benin and Mali the leaf sauce, prepared from dried or fresh
leaves to serve as a separate condiment to a staple food, such as boiled mil-
let, is most widely appreciated. Fruit porridge and/or fruit juice is consumed
daily by each ethnic group (figure 2). Additional consumption during har-
vest periods, when there are plenty of baobab products available, and fre-
quency of consumption per day are not included in figure 2. However, data
reveals that in Mali the leaf sauce is consumed twice daily by the Peulh,

M-Senoufo E
M-Dogon F |
————
M-Peulh | | | ]
————
B-Datcha | | ]
I ——————
-3 B-Gourmantche % Fruit Snack
3 o Fruit Juice
E’ B-Dendi % O Fruit Porridge
E & Leaf Lalo
. B-Peuln m Leaf Sauce
B_Nagot WIII TITITTTIITT
S-Wolof
S-Serer [

S-Peulh

0 20 40 60 80 100

Number of informants in % per ethnic group (n=20 per
ethnic group; total number of informants: N=220)
daily consumption all year

FIGURE 2 Frequencies of year-round baobab leaf and fruit consumption (at least 1 portion/
day) per ethnic group (countries coded: Mali: M, Benin: B, Senegal: S). Percentages reflect
the number of informants stating leaf and fruit consumption per ethnic group (100% = 20
informants). The figure primarily indicates the continuous and daily use of leaves and fruits
and not the amount of leaves and fruits consumed.
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Dogon, and Sénoufo ethnic groups and in Benin, the Peulh, Dendi, and
Gourmantché ethnic groups all consume the fruit porridge twice daily.

Distribution of Knowledge on Baobab Use

No significant correlation was confirmed between baobab fruit and leaf use
with gender, occupation, education, ethnic group or religion (using chi-
square tests), and age (using Pearson correlation). Thus, social background
of the informants does not seem to influence the use of baobab fruits and
leaves. However, the exact knowledge on the preparation is partly linked to
gender, the most prominent example being the production of rope using
baobab bark fibers, as this is an activity undertaken by men only. Women
may be more trained in the practical preparation of the daily food, but men
knew very well how to explain the food preparation. Young boys are often
called to assist their mothers and learn the traditional food preparation
according to the family’s traditions. The preparation of a tasty baobab sauce
is regarded as an important heritage that is passed on to the younger gener-
ations within the families, but not necessarily shared with the neighbors. In
a Senoufo village in Mali, some women are well-known for their delicious
baobab sauce, thus raising their stakes in the search for a husband. This is
just one example of how ethnic identities are interwoven with the use of the
baobab. Specialist knowledge that may not be shared evenly throughout the
population includes spiritual and medicinal knowledge. Such knowledge
most probably was not shared with the researchers and therefore will not
appear in the statistics, but is assumed to be significant.

Local Fruit Preferences

More than half of the informants (57%, N = 220) prefer sweet fruits. Baobab
trees bearing the “most delicious” fruits, according to local preferences, are
quickly harvested with no mature fruit left hanging on the tree. Baobab
varieties that have no acquired fruit taste are left untouched, and fruits from
the past year can be seen among the present years fruit crop on the same
tree. Less preferred fruits are mixed with more tastier fruits or sold to larger
city markets, where customers may not be so “picky” about the taste of the
fruit pulp.

Harvesting Techniques

Harvesting requires virtually no cash investment, as equipment is generally
confined to inexpensive hand tools such as knives or bamboo canes.
Harvesting baobab leaves can be difficult, due to the trees’ height and soft,
spongy wood, both increasing the risk of accidents for the harvesters climbing
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the tree. Baobab leaves are not picked from the shoots, but complete shoots
are often broken off the tree. Such harvest technique reduces the number of
flower buds, as these are either damaged or removed entirely together with
the shoots. This sometimes results in a rather strange picture of a baobab
fruiting only in parts of the crown that people cannot reach. Trees that are
known to produce delicious leaves, according to local taste, are harvested
as soon as 1-2 weeks after the young leaves emerge at the beginning of the
rainy season. Some baobab trees are protected through sacred forests and
may not be harvested. The fruits from non-sacred baobab trees are har-
vested through handpicking by children climbing the trees, or by women
pulling off the fruits with a knife or hook mounted on a long bamboo cane.

Access Rights

Access rights to baobab trees may be officially regulated by forestry laws.
But in reality it is often at the village community level where access to
baobab trees is regulated through informal institutions and local rules,
usually set by the village chief and a group of village elders. Access regu-
lations can, for example, depend on the state and ownership of the field
in which a baobab is growing, e.g., access may be guaranteed to the fam-
ily owning the field in time of cultivation, but access to trees on the same
field may be open to any village member or even passers-by in times of
fallow. Signs, such as stones and branches, are placed under the trees to
indicate special harvest restrictions, e.g., for spiritual reasons or to ward
off “thieves.”

The following example shows how difficult it is to conserve the wild
baobab trees through formal law. In Northern Benin, a forestry law was
put in place with the aim to support baobab regeneration as well as to
control and reduce unsustainable harvest techniques. The law requires
that farmers buy harvest-permits from the local forestry service. Ironically,
the law may protect some wild trees, but does undermine local farmers’
incentives to domesticate and integrate the baobab in their agroforestry
systems. The farmers in Northern Benin reported that they now chose to
remove baobab seedlings from their fields, because they would need to
buy permits for their use in the future. From their perspective, and with
the current baobab-forestry law in place, it makes more sense to plant
exotic trees that can be freely harvested, sell those products and buy
baobab leaves and fruits on the market.

GENDER RELATED TASKS

Women help young boys and girls in harvesting and then process, store,
and prepare baobab leaves and fruits for consumption. Surplus is sold by
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women at the local market to earn some cash income, which is often spent
on children’s clothing, food, or school fees. Local women know the types,
quality, and prices of baobab fruit pulp, seeds, and leaves on the local mar-
kets and can therefore make a conscious decision when, or if, to sell or to
store the baobab surplus.

As space in agricultural fields is highly valued, large baobab trees present a
competition to the main staple crop. Traditionally, men decide which trees to
cultivate in the fields and they often prefer exotic cash crops, such as mango
(Mangifera indica 1.) or cashew (Anacardium occidentale 1..). Women some-
times try to influence the decision making process, but rarely succeed in con-
vincing the men to plant baobab trees to facilitate women’s access to baobab
trees. As a result, women and children may have to walk up to two hours in
one direction to collect baobab fruits, leaves, and other useful parts from wild
growing trees, an issue that was raised during the participatory resource map-
ping exercises. Women may be allowed access to baobab trees which line the
fields owned by other families saving them the long walk to the baobab trees
growing in the bush land. Social networking, especially among women, is vital
to ensure a continuous access to privately owned baobab trees.

DISCUSSION

One argument supporting the commercialization of natural products is to
improve livelihoods through an increased value in natural products and a
subsequent increase in income and employment opportunities, especially
for poor and otherwise disadvantaged people (Nemarundwe, Ngorima, and
Welford 2008; Shackleton, Shanley, and Ndoye 2007). On the contrary,
Belcher and Schreckenberg argued, that the commercialization of NTFP, in
this case baobab, cannot achieve both livelihood improvement as well as
ecosystem and species conservation (in Nemarundwe et al. 2008). Possible
effects of the export oriented commercialization of baobab are estimated on
the rural livelihoods in Mali, Benin, and Senegal. The effects of any
potentially profitable changes on well-being (quality of life, health, educa-
tion), economic factors (assets, capital, labor availability, credit, and cash),
equity (fairness, benefit sharing) and risk should be thoroughly examined
(Lowore 2001) and feed into business plans aiming to develop a sustainable
export market of baobab. Some of these topics are discussed in detail high-
lighting regional differences and local peculiarities that may otherwise be
overlooked.

Regional Differences in Subsistence Use and Preferences

In the ethnobotanical literature a great variety of baobab uses are docu-
mented (tables 1 and 2). Many of these papers refer to traditional uses of
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baobab in West African countries. This study confirms the importance of the
baobab in three West African countries, Mali, Benin, and Senegal, where it
is used extensively in daily subsistence of rural people. But as consumption
increases in times of cereal crop failures it also serves as a crucial source of
nutrition during times of scarcity, for example in Mali (Dhillion and Gustad
2004). In Benin, the time of baobab fruiting and harvest corresponds to the
season of food shortage (Assogbadjo et al. 2000).

Knowledge on baobab uses is spread evenly across rural communities,
mostly unrelated to social data, such as ethnic group, gender, age, occupa-
tion, education, or religion. The baobab is inextricably linked with the cul-
tural identity and social well-being. This is particularly the case with
regions, such as the Sahel, where people have been living off the same
resources for centuries (Kahlheber 2005). These natural resources, such as
the baobab, represent their origin, ancestors, culture, and thus their identity.

This field research confirms that in West Africa the fruits and leaves of
the baobab are consumed daily and all year around (Assogbadjo et al.
2008). This adds valuable minerals and vitamins to the otherwise micronu-
trient-“poor” staple crops. It has been estimated that 6-55 g of baobab dried
leaf powder is consumed in West Africa per day per person (Gustad,
Dhillion, and Sidibe 2004), and on a larger scale, that several thousand tons
of baobab leaves are consumed in the Sahel per year (Von Maydell in
Gebauer 2003). It has also been described as the most consumed tree in the
Ivory Coast (Ambé 2001). In comparison, a thorough literature review on
ethnobotanical use of baobab leads to the impression that baobab products
are not as integrated in the South African daily local diet and rural subsis-
tence as in other parts of Africa. If based on an abundance of otherwise
unused baobab fruits, their export from South Africa is expected to support
local livelihoods, especially when export is facilitated through a well estab-
lished cooperation of several companies and NGOs that base their activities
on socially just and environmentally sustainable principles. It should, how-
ever, not be overlooked that baobab trees act as “safety-nets” providing
multiple goods and services needed by local people in times of scarcity.
Developing a market for baobab products needs to be thoroughly kept in
balance with consideration of the continuing local use in subsistence
(Lowore 200D).

Although there may be ethnic differences in baobab use value and use
patterns (Assogbadjo et al. 2008; Chadare et al. 2008; De Caluwé¢ et al.
2009), baobab is used by many different ethnic groups in West Africa as a
significant part of their diet and pharmacopoeia (Gustad at al. 2004). Our
sample shows that across 11 ethnic groups baobab leaves and fruits are
consumed by over 90% of all informants (Ieaves: 97%, fruits: 93%). Although
all parts of the baobab are used (see also Gustad et al. 2004; Wickens and
Lowe 2008), this study has shown that baobab fruit pulp carries the greatest
variety of uses. West Africans recognize several types of baobab (Assogbadjo
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et al. 2008) and prefer sweet fruit varieties. One solution to share fruit sup-
ply with the EU market, based on a limited amount of fruits harvested from
the wild, could include exporting the locally “rejected” fruits and keeping
the preferred varieties in West Africa. Export markets usually keep the low
quality goods in the producing country while supporting the export of high
quality goods (“export quality”). However, since the fruit pulp will most
likely be added as an additional ingredient into smoothies, yoghurt, muesli
bars, and other snacks, the difference in taste will most likely not be
detected by the European consumers. But to export locally preferred variet-
ies to the EU would create a nutritional gap in the local diets of rural West
Africans.

Sustainable Tree Management

The local and regional high demand for baobab leaves reduces the number
of fruiting baobab trees due to unsustainable leaf harvest techniques that
include removing the flower buds. In addition, large branches of baobab
varieties with preferred leaves are deliberately pruned to stimulate leaf
growth instead of fruit production (Assogbadjo 2006). Undoubtedly, the
growing local demand as a result of an increasing human population needs
to be accompanied by more sustainable harvest techniques to secure the
harvest for future generations. High land pressure, high dispersion of agri-
culture and pasture pressure limit natural regeneration of the baobab
(Johansson 1999). Other risk factors for young trees are drought, fire, and
damages caused by animals and agriculture (Schiitt and Wolf 2006). Recent
studies in Benin emphasized a natural regeneration problem of baobab, due
to wild bush fires and other anthropogenic activities, such as land clearing
and browsing leading to declining baobab populations (Assogbadjo 2000;
Assogbadjo et al. 2008). Shortened fallow periods of Sahelian parklands
could exacerbate this trend (Schreckenberg 2004).

The baobab has not been commercially domesticated and there are
currently no baobab plantations, nor conservation areas that have been spe-
cifically set aside for the protection of the baobab. Throughout most of
Africa, indigenous trees belong to the “bush,” are considered “wild” and are
therefore not planted (Jama et al. 2008; Kristensen and Lykke 2003; Lemay
2005; Mukadasi and Nabalegwa 2007; Muok et al. 2000; Nordeide et al.
1996; Robinson 2006; Shepherd 1992; Tabuti, Dhillion, and Lye 2003). The
domestication of baobab and the development of plantations may be
needed to create a “sustainable” production of baobab for export. When
grafted, baobab trees will produce fruits after 3—4 years (SCUC 2006), how-
ever none of the 220 informants reported grafting nor any other vegetative
propagation technique. Workshops on propagation techniques will be held
across all research countries by the DADOBAT project in spring 2010 to
encourage local domestication efforts. However, plantations require a high
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investment (Lowore 2001) and arable soil and access to water is limited.
One plantation solution may be young baobab, or bonsai baobab, garden-
ing systems for the production of leaves, as has been tested in Mali ICRAF
2003; Lemay 2005; Sidibé and Williams 2002). These systems could increase
fruit production of wild baobab trees as flower buds, otherwise damaged
through leaf harvest, will be left undisturbed. Even if leaf production
for local use could be met through young baobab plantations, fruit produc-
tion will, at least in the next decade, depend on wild and mature baobab
trees. Therefore the trees and their natural habitat need to be sustainably
managed.

Locally Acceptable Regulations

As a prerequisite, trade promotion initiatives should be supported by a
favorable policy environment to avoid detrimental impacts on vulnerable
ecosystems. Welford and le Breton (2008, 70), partners at PhytoTrade
Africa, the trade cooperation that lobbied for the EU novel food law, have
acknowledged the risk that “growing demand will promote unsustainable
harvesting practices that, eventually, will threaten the resources from which
the trade is derived.” If the new export plans are implemented without any
enforceable regulations regarding sustainable harvest mechanisms, there is a
high risk of the overexploitation of existing baobab populations. However,
implementing regulations could prove difficult. As the example of local for-
estry law in Benin has shown, formal regulations to conserve wild baobab
populations with a harvest-permit scheme, could prove counterproductive
and even diminish domestication efforts by local farmers. Regulations aiding
the commercialization of baobab fruits, while ensuring sustainable harvest,
need to be well adapted to the local conditions. Tree management for com-
mercial enterprise and for subsistence services needs to be based on data
specifying off-take and regeneration rates. Such rates need to be known and
monitored to assess ecological and socio-economic sustainability. Local har-
vesters could be trained to ensure sustainable harvest and yields and receive
a one-year certificate (Nemarundwe et al. 2008). Monitoring of natural tree
regeneration and impact of harvesting techniques can be regularly assessed
and directly feed into new training courses. In Namibia such training
courses, led by the Ecoso Dynamics Company, have been successfully guid-
ing local harvesters towards environmentally friendly harvest methods of
the Devil’'s Claw (Nemarundwe et al. 2008).

Secured Access and Food Safety

Access rights are influenced by formal, informal, and bylaws, including local
conventions and social customs within villages and between neighboring
villages (Alinon and Kalinganire 2008; Shepherd 1992; Vermeulen et al.
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2008). Traditionally women and children are responsible for the baobab leaf
and fruit harvest. If the harvest is plentiful, women sell the surplus at local
markets and often invest in clothes for children or condiments for family
meals (Assogbadjo 2000). The commodification of NTFPs, such as baobab,
may have profound effects locally, including the change from a women’s to
a men’s crop as it gains commercial value (Lowore 2001; Schroeder 1995).
In addition to losing the cash income from selling baobab produce locally,
women may lose access rights and social networks related to baobab man-
agement and exchange. When rural populations lose access to important
natural resources their reduced diet could result in food insecurity, malnutri-
tion, and disease (Johns and Maundu 2000). Especially children and pasto-
ralists, heavily involved in harvesting baobab fruits, may lose their access to
snacking on the fruits, and therefore miss out on a valuable source of min-
erals and nutrients in their diet.

The commodification of natural resources can also lead to the imposi-
tion of new forms of property claims and the introduction of inequitable
labor relations that will further marginalize the poor, who could be out-
competed by more powerful elites that have more capital to invest and better
connections (Belcher 2003; Emery 2002; Nemarundwe at al. 2008; Schroeder
1995; Welford and Breton 2008). What is now commonly shared bush land
may be taken over by agribusiness men and turned into plantations. The risk
of the introduction of novel market mechanisms is that they will “not alter
existing unequal power relations, but provide yet another field in which
those inequalities are played out” (Schroeder 1995, 142). As a consequence,
harvest restrictions, imposed by powerful elites, could overrule traditionally
regulated access rights and “raise the specter of previously traditional prac-
tices being converted into criminal offences” (Emery 2002, 311).

If restricted access is introduced, it is likely to apply to the whole tree
and today’s 300 different uses of baobab may no longer be employed.
Restricted access could be especially detrimental in the medicinal domain,
possibly resulting in a loss of knowledge of the great variety of 179 baobab-
based medicinal treatments. This could force patients to use substitute
species that may not be as effective, or to spend money on pharmaceuticals.
Restriction of access to the baobab will also impact people’s spiritual rela-
tionships to the trees, which is important to many West African cultures.

Certification of Baobab Products for the Export Market

European consumers are increasingly aware of the social and environmental
issues related to the products they buy. Attention to such issues is increas-
ingly being seen as a marketing plus, while ignoring them is seen as a
business risk (Vermeulen et al. 2008). Article 11 of the Convention on
Biological Diversity (CBD) recognizes the development or promotion of mar-
kets for biodiversity-based goods as an important measure for conservation
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and sustainable use of biodiversity, and the program of work, adopted by
the Conference of Parties in 2000, suggests the development of methods to
promote biodiversity awareness in consumer decisions, for instance through
eco-labeling (Lehmann 2007). Certification of baobab products could
“address the socio-political, ecological, and economic failings that have
been empirically observed in ongoing NTFP commercialization efforts”
(Wilsey and Radachowsky 2007, 46).

The certification scheme for NTFPs, such as baobab pulp, needs to fit
into the socio-ecological conditions of the region of production and be sup-
ported by relevant policies and regulations (Mayrand and Paquin 2007).
New certification schemes are specifically developed for NTFP commercial-
ization, for example the Natural Futures program supported by the TUCN
(IUCN 2008). The advantage of committing to certification is that stakehold-
ers are forced to be specific in choosing trading partners and identifying
customers, thereby creating a relationship and direct feedback, and possibly
cutting out the middlemen (Lowore 2001). Possible certification schemes for
baobab fruit pulp commercialization are as follows.

ORGANIC CERTIFICATION

Baobab pulp is an organic product, and will continue to be so, if fruits are
harvested from the wild and from agroforestry systems that are traditionally
managed without agrochemicals. The International Federation of Organic
Agriculture Movements IFOAM), the Codex Alimentarius Commission of the
Food and Agriculture Organisation (FAO) and the World Health Organisa-
tion (WHO) are working to develop international standards for organic prod-
ucts with special criteria for wild-harvested products. Their principles include
not only the conservation of biodiversity and natural ecosystems, but also
social principles, such as promoting farmers’ quality of life through adequate
returns and work satisfaction (Wiersum 2006). However, organic certification
is costly and logistically challenging (Welford and Breton 2008; Wiersum
2006). Community-based internal inspectors can be trained to monitor
organic production and ensure that set standards are met (Nemarundwe et
al. 2008), since the simple costs of inspecting a widely dispersed, geographi-
cally remote, and comparatively unorganized set of rural producers could
otherwise act as a disincentive to certification (Welford and Breton 2008).

FAIR TRADE CERTIFICATION

Through the development of efficient and reliable value chains, Fair trade sys-
tems could improve the livelihoods of poor rural communities (Nemarundwe
et al. 2008). Fair trade certification specifically supports small-scale, family
based producers, who have been disadvantaged by trade conditions. The
overall principles underlying the Fair trade certification system relate primarily



18:15 13 May 2010

Downl oaded By: [Buchmann, Christine] At:

Baobab in West Africa—Subsistence or Export? 163

to the need for a just social and economic development as well as labor rela-
tions, in addition attention is given to the need for sustainable environmental
development (Wiersum 2006). But, “Environmental issues are included only
as they relate to the worker environment, to the quality of the natural
resource base as a component of the quality of life, and to economic sustain-
ability” (Wilsey and Radachowsky 2007, 53). Emery warns that Fair trade cer-
tification ”is unlikely to protect subsistence gatherers’ interests” (Emery 2002,
312), which is a major concern for baobab in West Africa, as argued here.

NTFP CERTIFICATION

Wilsey and Radachowsky (2007) state that the Forest Stewardship Council’s
(FSC) Principles and Generic Guidelines have emerged as the most
advanced and legitimate attempts at NTFP management standards (See also
Shanley, Pierce, and Laird 2005). As the name suggests, this certification
applies to forests rather than to agroforestry systems and it may be espe-
cially difficult to apply this scheme to baobab production in the Sahelian
bush land with sparse cover of indigenous trees. Another hurdle may be the
FSC principle that demands a clear definition and document on long-term
tenure and land use rights. Creating land-right documents where tenure and
access rights may have been traditionally passed on orally and were subject
to discussion in informal institutes could further marginalize the poor and
landless. In addition, “The drive to specify who has access to products in a
given location is likely to privilege those who are identified as gatherers at
the time such terms are set and exclude those who are not, thus reducing
the temporal flexibility of NTFP subsistence uses” (Emery 2002, 311).

In choosing the most fitting certification scheme in accordance with
local social-ecological conditions and in considering the above arguments to
carefully develop certified, sustainable baobab production for international
markets, the baobab trade may be spared the price volatility that accompa-
nied the concentration of drylands exports of commodities such as cotton
and groundnuts (Chamay, Bellmann, and Gueye 2007; Robbins 2003) or the
inequality of benefit distribution as was the case with argan oil commercial-
ization in Morocco (Lybbert et al. 2002). In addition to developing and
adhering to a holistic certification scheme, as discussed above, the develop-
ment of sustainable production and trade chains of baobab products should
not only focus on export, but also ensure supply for local markets.

Keeping Baobab on Local Markets while “Trading Up”
to International Markets

The emphasis on global markets often overshadows attention to the local mar-
kets in traditionally important products. Local markets provide low-income
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consumers with culturally valued, low-cost, and often highly nutritious
products (Shackleton et al. 2007). Local markets also play a crucial role in
strengthening livelihoods and improving income opportunities. They may in
fact provide more development than export to international markets, as
many more people are involved in those markets, and they are more easily
understood and accessible to small producers (Lowore 2001; Shackleton
et al. 2007). Farmers can participate in local markets on the base of their
harvesting and processing skills, not necessarily needing marketing skills
and education. An inattention to local markets can result in diminished
appreciation of their role in supporting livelihoods, which could potentially
lead to further marginalization of the low-income groups, and especially
women, involved (Shackleton et al. 2007).

In West Africa, baobab products play an important role in the local
markets (Assogbadjo et al. 2008; Gustad et al. 2004; Shackleton et al. 2007).
On the weekly market in Cinzana, Mali, baobab fruit powder was among
the highest priced NTFPs costing 6 to 10 times more than small millet,
which is the main staple crop in the region (Gustad et al. 2004). A five
month survey on the weekly regional market in Malanville, Benin, has
shown that 200 tons of baobab seeds coated with pulp, 10 tons of baobab
pulp and 1 ton of baobab leave powder were commercialized and gener-
ated up to 15 million FCFA (US$30,000), 400,000 FCFA (US$800) and
200,000 FCFA (US$400), respectively, for 139 rural populations involved in
that business (Assogbadjo 2000). The marketing of baobab peaks in the dry
season, when other agricultural goods are becoming rare (Assogbadjo 2006)
and often provides a secondary means of income generation and a much
needed buffer in times of drought and famine (Sidibé and Williams 2002).
It has also been noted that the present demographic growth and urbaniza-
tion suggest that the regional demand for these products is not declining
(Gustad et al. 2004).

Value is added through processing and packaging, although unproc-
essed fruits and fresh leaves are marketable as well. Processed baobab
products, such as dried leaf powder, cleaned seeds, and fruit pulp flour are
sold on local and regional markets in West Africa (Chadare et al. 2008;
Sidibé and Williams 2002). On the contrary, in South Africa whole fruits are
sold, generating little income as no value is added (Nemarundwe et al.
2008). This regional difference between South and West Africa show that
there will be great disparities in impact and outcomes of the commercializa-
tion of the baobab.

For local communities now selling baobab on local markets, the EU
market is an unpredictable one. Export markets tend to be guided by poli-
cies that favor large-scale corporate interests that frequently conflict with
local priorities and values, whereas local markets can potentially offer a
more appropriate socio-cultural fit (Shackleton et al. 2007). Growing con-
cerns regarding carbon emissions, the cost of aviation fuel, and airfreight
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could negatively impact export. In addition, the access to international mar-
kets usually requires pre-arranged, often already contracted, quantities of
goods. The engagement of specialists to organize the production and mar-
keting of large quantities of products becomes essential (Lowore 2001).
Such dependence on new intermediaries will leave the local people more
vulnerable to corruption. This underlines the critical need to train local peo-
ple to be better able to negotiate fair prices, as well as to gain other skills
and assets required in trade and business. Training should be provided by
local and international NGOs as it is unlikely that trade companies will
deliver business training, risking tougher negotiations with local producers
as a consequence. Real improvements in trading require a simultaneous
attention for improved chain relations, i.e., the strengthening of relation-
ships between farmers and traders, and the introduction of stronger market
institutions (KIT and IIRR 2008). At the same time, governments of countries
that represent potential markets, in this case the EU member countries, need
to create an enabling economic environment that is conducive to the pro-
motion of sustainable management, as stipulated in article 4(b) of the
United Nations Convention to Combat Desertification (Kutsch-Lojenga
2007). The combination of strong domestic, regional, and export markets
seems the best option allowing for diversification, and thus increased liveli-
hood resilience against fluctuations in any one of these markets.

CONCLUSION

This article draws upon research in three West African countries and across
11 ethnic groups to demonstrate the importance of baobab leaves and fruits
in subsistence for rural communities, and compares this research with the
wider literature on baobab throughout Africa. Although preferences and
preparation of baobab-based meals differ between ethnic groups, these
meals are consumed daily and throughout the year by all ethnic groups
within our sample. Baobab fruits and leaves provide essential nutrients,
vitamins, and minerals to rural communities complementing an otherwise
nutrient-poor staple-crop based diet. In addition the use of baobab is
appreciated in traditional medicine.

The approval of baobab fruit pulp as a novel food on the European
market provides a great opportunity. However, this new export market
opportunity needs a cautionary approach that is adapted to regional condi-
tions and differences. It is of utmost importance that current baobab use in
subsistence is not undermined by commercialization and that access to wild
baobab populations remains guaranteed for local communities.

In the interest of local resource needs, nutrition, and conservation and
to prevent conflict between local consumers and international traders this
article aims to emphasize current problems that need to be faced before
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considering export of baobab fruits for international markets. This study
aims to trigger a discussion between all the stakeholders which is best held
now rather than later.

Domestication and market development efforts need to consider local
use of all baobab plant parts. The commercialization of baobab needs to be
based on sound scientific information, include capacity building on sustain-
able land management, and be developed in accordance with good eco-
nomic, environmental, and social governance. If West African countries
strive to further commercialize the baobab beyond regional markets, stake-
holders need to tread carefully to ensure the creation of a reliable, socially
and ethically just supply chain. It is important that primary producers are
engaged in sustainable harvesting and receive an equitable share of the
profits in compliance with access and benefit sharing standards. Trade poli-
cies should take gender disparities into account and create an environment
that empowers communities to participate in advocacy. Stakeholders that
will be part of the baobab fruit export should grasp the opportunity to cater
certified products for consumers that are increasingly aware of the social
and environmental impact of their consumption patterns.
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