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HIGHLIGHTS
•  Evidence is provided on the gendered aspects of NTFP value chains given Gabon’s “Decade of women 2017–2027” policy.
•  The value chains of Coula edulis, Dacryodes buettneri, and Irvingia gabonensis, non-timber forest products from Makokou have highly 

gender-differentiated participation where women dominate in all three chains.
•  NTFPs provide a seasonal means of livelihood. 
•  The lack of income generation opportunity and employment were cited as key drivers to engage in the trade.
•  Climate change, deforestation, and unsustainable forest resource management were reported as the main threats to the NTFPs and their 

value chains. 

SUMMARY

Trade-in Non-Timber Forest Products (NTFPs) in the Congo Basin is a source of cash income for stakeholders in their value chains, from 
harvesters to traders. However, gender-disaggregated data on the benefits of such trade in Gabon remains poorly captured and used by policy-
makers, despite a decree on women’s empowerment enacted by the Republic of Gabon in 2017. This study assesses gender dynamics, reasons 
for entering the trade, economics, and perceived threats to Coula edulis, Dacryodes buettneri, and Irvingia gabonensis value chains originating 
in Makokou, Gabon. Data from field observations, key informants, and 79 semi-structured interviews with stakeholders in three markets showed 
that activities in the value chains of these three NTFPs were highly gender-differentiated. Women dominate in all three chains, particularly in 
the two lower-value products. This was driven by women’s vulnerability and men’s preference for higher-value timber and NTFPs. Both men 
and women enter the trade mostly because they lack other ways to generate income and employment. The men involved in the chains tended to 
harvest slightly larger volumes and sell at higher prices. The NTFPs and their value chains were all perceived as threatened by climate change, 
deforestation, and unsustainable forest resources management, with both men and women aware of these threats. The importance of the NTFP 
trade for women suggested that policies and gender focus interventions, for example on domestication, cultivation, value-adding to improve and 
sustain their income, could contribute to more sustainable value chains and livelihoods. 
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Comprendre la chaîne de valeur de Coula edulis, Dacryodes buettneri et Irvingia gabonensis, des 
produits forestiers non ligneux issus de Makokou, au nord-est du Gabon du point de vu genre

C. MIKOLO YOBO, A. AWONO et V. INGRAM

Le commerce des produits forestiers non ligneux (PFNL) dans le bassin du Congo est une source de revenus en espèces pour les parties 
prenantes de leurs chaînes de valeur, des récolteurs aux négociants. Cependant, les données ventilées par sexe sur les avantages d’un tel 
commerce au Gabon restent mal saisies et utilisées par les décideurs, malgré un décret sur l’autonomisation des femmes promulgué par 
la République du Gabon en 2017. Cette étude a évalué la dynamique de genre, les raisons de l’entrée dans le commerce, l’économie et les 
menaces perçues pour les chaînes de valeur de Coula edulis, Dacryodes buettneri et Irvingia gabonensis originaires de Makokou, au Gabon. 
Les données des observations sur le terrain, des informateurs clés et de 79 entretiens semi-structurés avec les parties prenantes de trois marchés 
montraient que les activités dans les chaînes de valeur de ces trois PFNL étaient fortement différenciées selon le sexe. Les femmes dominaient 
dans les trois chaînes, en particulier dans les deux produits de moindre valeur. Cela était dû à la vulnérabilité des femmes et à la préférence des 
hommes pour le bois et les PFNL de plus grande valeur. Les hommes et les femmes entraient dans le commerce principalement en raison de 
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sauvage) are also known as nutritious fruit-producing trees 
(having edible fruits and seeds). Atanga sauvage fruits are 
eaten raw or lightly boiled, as a snack or with meals, or 
processed for oil and the noisettes are cracked and eaten raw 
or roasted as a popular snack. Both are sources of timber 
(Ozigo wood is sold in domestic and international markets) 
and NTFP (sources of food, income generation, and medicine) 
(Vivien and Faure 1988, Todou et al. 2014). 

In Gabon, as in other Congo Basin countries, the con-
sumption and use of NTFPs is a component of subsistence 
livelihoods for rural communities and a source of income, 
often part of diversified livelihood strategies (Leakey et al. 
2005, Akinnifesi et al. 2006, Christian and Kasumi 2014, 
Yobo and Ito 2015, Iponga et al. 2018a). NTFPs are also 
socio-economically important, with products such as safou 
(the fruits of Dacryodes edulis), atanga sauvage (the fruits of 
Dacryodes buettneri), essok (Garcinia lucida Vesque bark), 
cola nuts (from Cola nitida and Cola acu minata), bitter kola 
(Garcinia cola Heckel), njangsang (seeds of Ricinodendron 
heudelotii), odika (nuts of Irvingia gabonensis), moabi 
(Baillonella toxisperma nuts) and noisette (C. edulis nuts) 
among the most popular NTFPs consumed and traded in 
Gabon (Iponga et al. 2018b).

Gender is defined as socially constructed, gendered norms 
and practices translating into different rights, opportunities, 
and constraints across cultures, families, and livelihoods. 
According to Agarwal (1997), it can influence a person’s abil-
ity to access, use, own goods and resources, and overall affect 
their ability to exert agency over their livelihood strategies. 
Gender differences in how people use and benefit from timber 

l’absence d’emploi. Les hommes impliqués dans les chaînes avaient tendance à récolter des volumes légèrement plus importants et à vendre à 
des prix plus élevés. Les PFNL et leurs chaînes étaient tous perçus comme menacés par le changement climatique, la déforestation et la gestion 
non durable des ressources forestières, les hommes comme les femmes étant conscients de ces menaces. L’importance du commerce des PFNL 
pour les femmes a suggèré que les politiques et les interventions axées sur le genre, par exemple sur la domestication, la culture, la valeur 
ajoutée pour améliorer et maintenir leurs revenus, pourraient contribuer à des chaînes de valeur et des moyens de subsistance plus durables. 

Comprender la Coula edulis, Dacryodes buettneri y Irvingia gabonensis valor del producto 
forestal no maderable de cadenas de Makokou, noreste de Gabón de un género perspectiva

C. MIKOLO YOBO, A. AWONO y V. INGRAM 

El intercambio de productos forestales no maderables (PFNM) en la cuenca del Congo es una fuente de ingresos en efectivo para las partes 
interesadas en sus cadenas de valor, desde los recolectores hasta los comerciantes. Sin embargo, los datos desglosados por género sobre los 
beneficios de dicho comercio en Gabón siguen siendo mal capturados y utilizados por los encargados de formular políticas, a pesar de un 
decreto sobre el empoderamiento de las mujeres promulgado por la República de Gabón en 2017. Este estudio evaluó la dinámica de género, 
las razones para ingresar al comercio, la economía y las amenazas percibidas a las cadenas de valor de Coula edulis, Dacryodes buettneri e 
Irvingia gabonensis originarias de Makokou, Gabón. Los datos de observaciones de campo, informantes clave y 79 entrevistas semiestructuradas 
con partes interesadas en tres mercados muestran que las actividades en las cadenas de valor de estos tres PFNM estaban muy diferenciadas por 
género. Las mujeres dominan en las tres cadenas, particularmente en los dos productos de menor valor. Esto fue impulsado por la vulnerabilidad 
de las mujeres y la preferencia de los hombres por la madera de mayor valor y los PFNM. Tanto hombres como mujeres ingresan al comercio 
principalmente porque no tienen empleo. Los hombres involucrados en las cadenas tendían a cosechar volúmenes ligeramente mayores y 
vender a precios más altos. Los PFNM y sus cadenas fueron percibidos como amenazados por el cambio climático, la deforestación y el 
manejo insostenible de los recursos forestales, y tanto hombres como mujeres eran conscientes de estas amenazas. La importancia del comercio 
de PFNM para las mujeres sugirió que las políticas y las intervenciones centradas en el género, por ejemplo en la domesticación, el cultivo, la 
adición de valor para mejorar y mantener sus ingresos, podrían contribuir a cadenas de valor y medios de vida más sostenibles.

INTRODUCTION

The Congo Basin is the second-largest tropical forest after the 
Amazon, with a rich biodiversity of over 7,000 plant species 
(Sosef et al. 2006) and 1,200 floral species inventoried 
(Amalfi et al. 2010, Yombiyeni et al. 2011, Sonke et al. 2012). 
Thus, out of 58 botanical plant families identified, 41 are used 
for food, 29 for traditional healthcare, and 15 for building 
materials. Due to the social, cultural and economic values 
of such forest and derived products (including Non-Timber 
Forest Products (NTFPs)) used for food, fuel, medicine, 
building materials and to generate cash income, they may 
form a key component in the livelihoods of both rural and 
urban communities in Africa (Leakey et al. 2005, Akinnifesi 
et al. 2006). 

In Cameroon for example, Irvingia gabonensis (bush 
mango or odika), is a multipurpose fruit tree and represents 
also a prior ity indigenous fruit tree in the central African 
region with its wood used for making utensils, and fruits are 
used for food, income generation and medicine (Ayuk et al. 
1999, Mateus-Reguengo et al. 2019). Odika nut kernels are 
cracked and dried to make a sauce that is commonly used in 
Gabonese traditional cuisine (Lescuyer and Ntougou 2006, 
Sassen and Wan 2006, Iponga et al. 2018a). According to 
Ofundem et al. (2017) and Nfornkah et al. (2018), kernels of 
this species are acknowledged as one of the most important 
NTFP in Cameroon. Likely, up to five Irvingia species and 
three other species (Klainedoxa and Desbordesia) are sold 
under the term collective bush mango (Gallois et al. 2020). 
Coula edulis and Dacryodes buettneri (Ozigo or atanga 
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and NTFPs have been widely acknowledged (Ingram et al. 
2014, Wiersum et al. 2014). Such gendered differences are 
particularly evident in the trade-in NTFPs as they move 
from the forest via harvesters to traders, and eventually to 
consumers (Haverhals et al. 2014). Gender roles refer to 
socially defined tasks and responsibilities considered 
appropriate for men and women (Manfre and Rubin 2012). As 
gender roles and responsibilities are dynamic and evolve in 
response to changing circumstances, needs, and interests of 
actors; gender-disaggregated data can clarify the challenges 
and benefits encountered by each group. It also contributes 
to better inform and implement policy decision-making and 
improve governance arrangements (Mai et al. 2011). 

Conversely, the lack of gender-disaggregated data under-
mines gender mainstreaming in NTFP policy (Shackleton 
et al. 2011). More attention has been given to gendered roles 
and responsibilities in NTFP value chains, including highly 
commercialized NTFP, originating largely from natural or 
minimally managed forests and fallows (Iponga et al. 2018b), 
and ending in local, regional and international markets 
(Ingram et al. 2014). However, the paucity of current 
gendered studies of the NTFP trade in Central Africa (Ingram 
et al. 2014) and specifically in Gabon, highlights that this is a 
research and policy gap (Ngoye 2010). 

The Gabonese Constitution n°047/2010 of 12 January 
2011 and the Labor Code Act n°3/94 of 21 November 1994 
modified by Act n°12/2000 of 12 October 2000 recognize that 
men and women are equal concerning employment opportu-
nities (République Gabonaise 1994, 2011). The Gabonese 
government validated a national NTFP strategy and devel-
oped an action plan in 2011 regarding NTFPs with high eco-
nomic potential (FAO 2011). To mainstream gender in policy 
and practice, the government declared 2017 to 2027 as the 
Decade for Women. However, in practice, the Gabonese 
national NTFP strategy has hardly been implemented. There 
is no gender-specific policy on NTFP governance or trade in 
Gabon and policymakers lack up-to-date data on men and 
women’s reasons for entering NTFP value chains and their 
benefits, which are known to change over time, especially 
when product values change (Ingram 2014, Haverhals et al. 
2014). 

Differences in NTFP values in terms of use and trade are 
associated with gender, product characteristics, geographical 
area, ethnic group, the position of stakeholders in the value 
chain, and customary and statutory regulations (Ingram et al. 
2014, 2012, Wiersum et al. 2014). Gender inequalities are 
also driven by social labor division, knowledge systems, indi-
vidual physical capacity, availability of financial and human 
capital; decision-making ability, and social norms and institu-
tional rules governing access, use, and management of natural 
resources (Ingram et al. 2014). Men in the Central African 
societies typically have diversified livelihood strategies and 
women have less room to maneuver due to family responsi-
bilities (Brown and Lapuyade 2001), particularly in remote 
and rural areas where cash income generation is seen as a men 
domain (Gladwin et al. 2001). 

African household gender relations also influence income 
distribution and expenditure (Njuki et al. 2011). The value of 

unprocessed and processed forest products harvested by men 
often surpasses the value of those collected by women, with 
value differences lower for subsistence than for commercial-
ized products. This suggests that women specialize in collect-
ing and processing forest products used for subsistence, 
whereas men specialize in their trade, and female-headed 
households having a stronger reliance on processed and 
unprocessed forest products income than male-headed house-
holds (Sunderland et al. 2014). NTFPs consumed and income 
from their trade can affect food and nutritional security both 
positively and or negatively (Chiwona-Karltun et al. 2017). 

Given this context regarding the gendered aspects of 
NTFP value chains, this paper aimed at clarifying the value 
chains of three popular NTFPs traded in Gabon, specifically: 
(i) describing the characteristics and dynamics in the value 
chains (ii) identifying the  gender’s reasons for entering into 
the NTFP value chains, (iii) determining income generated 
by men and women, (iv) evaluating men’s and women’s 
awareness of threats to NTFP species and value chains, and 
v) discussing opportunities to enhance gender equity and 
overcome the perceived threats.

METHODOLOGY

Study area

The study was carried out in the three markets of Makokou, 
the capital city of Ogooué-Ivindo province, in the northeast 
of Gabon (Figure 1). The city is located at 632 km from 
Libreville, the capital city of Gabon. A key characteristic of 
this site is its proximity to the Ivindo National Park (INP), one 
of the 13 national parks in Gabon, created in 2002 and cover-
ing 300,000 hectares. The park is an extension of the Ipassa 
Biosphere Reserve of 10,000 hectares, established in 1979. 
Vegetation cover in the Park consists of dense, old moist for-
est typical of the Guinea-Congolese basin. The west and south 
areas of the Park have more of an Atlantic ecosystem, with a 
strong dominance of Okoumé (Aucoumea klaineana) while 
the north and eastern parts of the Park contain very old dense 
forest stands dominated by the Caesalpinioideae family. 

Makokou is characterized by an equatorial climate, with 
an alternation of two dry (mid-December to mid-March and 
mid-June and mid-September) and two rainy seasons (mid-
March to mid-June and mid-September to mid-December). 
The average annual rainfall is about 1600–1800 mm. The 
mean temperature is about 24 °C with a minimum of 21.7 °C 
in July and a maximum of 25 °C in April. The vegetation 
is composed of primary, secondary forests, and flood plain 
forests and the fauna is rich and diverse. The main livelihood 
activities of the inhabitants are fishing in the Ivindo and Dji 
Dji rivers which are braided with numerous parallel channels 
and islands dominated by Raphia textilis, Newtonia spp. 
and Rubiaceae spp (IRET/CENAREST 2003). Hunting and 
agriculture are also among the key livelihood activities 
carried out by people. The population is estimated at 15,000 
people comprised of Bantu – in two main dominant ethnic 
groups- the Kota and Fang and the Baka ethnic group (Betti 
et al. 2013). 
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Makokou was selected as an area that is known for the 
harvest and sale of NTFP (Sassen and Wan 2006, Betti et al. 
2013, Iponga et al. 2018a). Three of the most popular indig-
enous multiple-use forest species in Gabon and Makoukou 
were selected for this study due to their high market (timber 
and non-timber values) and consumptive, and nutritious 
values: Atanga sauvage fruits (Dacryodes buettneri), odika 
kernels (Irvingia gabonensis), and noisettes (Coula edulis) 
(Christian and Kasumi 2014, Yobo and Ito 2015, Iponga et al. 
2018b). Atanga sauvage, noisettes, and odika nut kernels are 
all used either for their timber, economic (trade of processed 
into kernels or oil and unprocessed), consumptive (fruits and 
snack), medicinal (bark), and nutritious values (Lescuyer and 
Ntougou 2006, Sassen and Wan 2006, Iponga et al. 2018a). In 
the Rougier forest concession, located around 5 km from the 
park, NTFP harvesting is permitted, with customary rights 
granted for local communities by the 2001 Forest Code. 

Data collection and analysis

Data were collected through field observations and semi-
structured questionnaires. The stakeholders in the value 
chains in Makokou were interviewed during December to 
February 2011, the mid-dry season. Discussions with key 
informants (representatives from the Ministry of Water and 
Forestry, staff from the Institut de Recherche en Ecologie 

Tropicale (IRET) and Centre National de la Recherche 
Scientifique et Technologique (CENAREST) at the Makokou 
research station and local chiefs) and a market reconnaissance 
survey were used to identify and categorize stakeholders in 
the value chain into harvester-traders, those who harvest and 
carry out preliminary processing and trading, and traders; 
those who only sell NTFPs. 

In total, 80 stakeholders were active in the markets both 
regularly and on an occasional basis. Table 1 shows the 79 
harvester-traders and traders interviewed in the three markets, 
representing 98% of the total stakeholders, as one stakeholder 
refused to participate in the study. Interviews were adapted 
to each category of stakeholder, and both questionnaires 
included the respondent’s socioeconomic characteristics such 
as the market value of the three NTFPs; the value and type of 

FIGURE 1 Surveyed markets in Makokou (0 23′-0 33′N, 0 42′-12 49E), Ogooué Ivindo, Gabon

TABLE 1 Number of harvesters and traders interviewed in 
three Makokou markets, Gabon 

Market Traders Harvester-traders Total

Zoatab 0 31 31

Affane 3 28 31

Mbolo 0 17 17

Total 3 76 79
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other income sources in 2011; perceptions of the threats to 
NTFP species and the value chains, and potential solutions to 
overcome such threats. 

The calculation of the average gross income of stakehold-
ers was based on the average amount of NTFPs sold per 
month in the whole year of 2011, multiplied by the average 
selling price, multiplied by the sales frequency per month for 
that period or season of the year (Shackleton 2005). Produc-
tion costs were not obtained, as the respondents did not keep 
written financial accounts and could not recall labour, invest-
ments, and other operating costs, thus limiting the ability to 
calculate average net income. Market prices are given in 
African Financial Community Francs (CFAF), the currency 
used in Gabon (655 FCFA equivalent to one Euro at the 
time of the survey) and calculated per kg, after calibrating 
the volumes commonly sold in the markets (cups and heaps) 
into kilograms. 

The Statistical Package for Social Sciences (SPSS 17.0) 
and Microsoft Excel 1997–2003 were used for descriptive 
statistics including averages and frequencies.  Since the data 
are non-parametric, a Mann Whitney U test was used to assess 
any significant differences between the price of each of the 
three NTFP, all three NTFPs together and gender, although 
the number of men in the total sample was extremely small, 
illustrated in the tables and figures. 

RESULTS

Stakeholder characteristics and dynamics in NTFP 
value chains 

The activities and stages in all the NTFP value chains are 
similar. The first step was harvesting, the mature fruits were 
collected from the ground in the forest and fallows.   All three 
NTPF species are seasonal in terms of harvesting, processing, 
and trading. Regarding the phenology and reproductive cycle, 
I. gabonensis flowers between July-August with the main 
period of fruiting from December-March. C. edulis and 
D. buettneri flower between May-June and fruit from January 
and April. According to interviewees, all these fruits are 
gathered during the rainy season. Once gathered from the 
forest, the products were transported home, usually carried 
as headload or on rattan back-baskets and occasionally in 
baskets by motorbike or vehicle. The second step was related 
to basic processing. 

Odika (I. gabonensis) fruits were directly cracked using a 
machete or were left to rot for about a week and split by a 
stone to extract the kernels, that were then dried under the 
sun or over fires. C. edulis fruits were split using a machete 
to obtain the nuts, and then sun-dried. Atanga sauvage 
(D. buettneri) fruits were sold either raw or boiled. The third 
step was to transport, with distances ranging from less than 
1 km up to 4 km from the harvest location to markets. 
Harvester-traders sold their produce in the daily and weekly 
markets, often alongside other forest and agricultural 
products. Some harvester-traders also sold to traders. 

The interviews confirmed that stakeholders were active 
either as harvester-traders (harvesting the NTFPs and then 
engaging in preliminary processing and trading), and traders 
(who only retail). Table 2 shows how women dominated in the 
value chains. Women harvesters-traders represented 95% of 
stakeholders in the value chains. Men were engaged as both 
harvester-traders and in sole trading. 

Table 3 shows the extent to which men and women were 
involved in one or more of the NTFP value chains. The most 
popular NTFPs harvested and traded were I. gabonensis 
(95%), followed by C. edulis (94%) and D. buettneri (88%). 
The combinations of different products show C. edulis and 
I. gabonensis as the most traded (93%), C. edulis, and 
D. buettneri, and D. bue ttneri and I.gabonensis (87%). Men 
showed no preference for specific combinations of NTFPs 
while more women were engaged in C. edulis and I.gabonensis 
trade and harvest. Over ninety percent of women harvester-
traders were involved in harvesting-trading of all the three 
NTFPs compared to 10% of men who harvested and traded 
(7%) or only (3%) traded one product. 

Shown in Table 4, the commonest profile of stakeholders 
in the value chains in the study area was the Gabonese female 
harvester-trader with an elementary level of education (primary 
school). Although several ethnic groups were encountered in 
the study area, women from Kota ethnic groups were the most 
prevalent, accounting for 60% of interviewees and Mahongwe 
(19%) – part of the Fang ethnic group. Cohabiting men and 
women represented 75% and 43 % of respondents respec-
tively and were engaged seasonally in harvesting, with many 
engaged on a part-time basis: 75% of men and 59% of 
women. The women respondents had a mean age (42.5 years 
old) which was older than male respondents (40.5 years old). 
Women respondents had a larger family size of six than men 
respondents (four). Female respondents tended to have more 
experience (over 10 years) working in the activity compared 
to their male counterparts (8.8 years). 

 TABLE 2 Gender disaggregation of NTFP stakeholders per market in Makokou Gabon

Harvester-traders Traders Total (n=79)

Market
Male Female Male Female Male Female

Number % Number % Number % Number % Number % Number %

Zoatab 0 0 31 100 0 0 0 0 0 0 31 100

Affane 1 3 28 90 2 6 0 0 3 10 28 90

Mbolo 1 6 16 94 0 0 0 0 1 6 16 94

Total 2 2 75 95 2 3 0 0 4 5 75 95
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NTFP value chain stakeholder’s engagement in other 
value chains

The NTFP harvester-traders collected and sold other forest 
products including bushmeat, wrapping leaves (Marantaceae 
spp.), fuelwood and charcoal, crops and livestock, household 
items, fish products, alcohol, as well as clothing (Table 5). 
Women harvester-traders were engaged in trading in multiple 
and different agricultural and forest products, whereas male 
harvester-traders focused only on other forest products. 

Motivations and incomes from the NTFP value chains 

Table 6 shows that irrespective of gender, the reasons for 
stakeholders engaging in the value chains of the three NTFPs 
were motivated by a lack of formal employment. The engage-
ment of women than men harvester-traders was motivated 
particularly by not having employment and the need to 
generate additional income for the household, given the 
different responsibilities of women and men in contributing 
to household expenses and different household tasks. 

Table 7 presents the average gross income for men 
and women engaged in the NTFP value chains.  The Mann 
Whitney U test showed no statistically significant differences 
between gender and selling prices of each of the three NTFP 
and all the three NTFP. However, men on average generated 
higher gross income from the sale of I. gabonensis and D. 
buettneri than women. Women harvester-traders of C. edulis 
tended to sell at a lower average price. In contrast, women 
traders tended to gain more average gross annual incomes 
(165.798 FCFA) for the three NTFPs compared to men 
(158.806 FCFA). No men traders sold C. edulis and D. buettneri. 
Men traders were engaged in the higher per-unit value odika 
value chain, while women were engaged in all three chains. 

Perceptions of threats to NTFP species and value chains 

Figure 2 shows that the majority (over 90%) of male and 
female stakeholders in the NTFP value chains perceived 
threats to the sustainability of all three NTFP species. 

For all the NTFP species, climate change – as indicated 
by changes in rainfall variability, deforestation-driven by 
logging operations, and unsustainable use of forest resources 
were all identified as major threats, especially by female 
harvester-traders. Respondents indicated that they perceived 
that the volumes of the three species harvested from the forest 
had reduced over time. 

DISCUSSION

Gendered dynamics in NTFP value chains

The value chains of the three NTFPs in Makokou show gender 
differences. This reflects studies of other NTFPs in Africa 
(Shackleton et al. 2011, Ingram et al. 2014, Sunderland et al. 
2014, Wiersum et al. 2014, Tieguhong et al. 2015). The rea-
sons for differences in the engagement of women and men in 
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T ABLE 4 Socioeconomic profile of stakeholders in three NTFP value chains in Makokou Gabon

Socio-economic indicators 
Male Female Total (n=79)

Number % Number % Number % 

Value chain activity Harvester-traders 2 50 74 99 76 96

Traders 2 50  1  1  3  4

Nationality Gabonese 2 50 74 99 76 96

Others 2 50  1  1  3  4

Education level None 0  0  6  8  6  8

Primary 3 75 57 76 60 76

Secondary 1 25 12 16 13 16

Ethnicity Kota 0  0 46 61 46 58

Mahongwe 1 25 14 19 15 19

Others 3 75 15 20 18 23

Marital status Concubine 3 75 32 43 35 44

Married 1 25 15 20 16 20

Single 0  0 13 17 13 16

Widow 0  0 15 20 15 19

Involvement in the chain Full-time 1 25 31 41 32 41

Part-time 3 75 44 59 47 59

Mean age (Years) 40.5 ± 1.7 42.5 ± 11.9 42.4 ± 11.7

Mean household size (Number)  4.2 ± 2.9 6.1 ± 2.6 6.0 ± 2.7

Mean working experience (Years)  8.8 ± 4.2 9.7 ± 7.0 9.6 ± 6.9

T ABLE 5 Men and women NTFP stakeholder’s engagement in other value chains in Makokou, Gabon 

Engagement in other 
value chains

Harvester-traders Traders Total (n=79)

Male Female Male Female Male Female

Number % Number % Number % Number % Number % Number % 

Agricultural products 0  0 25  42 0   0 0 0 0   0 25  42

Fish products 0  0  1   2 0   0 0 0 0   0  1   2

Brewing 0  0  1   2 0   0 0 0 0   0  1   2

Other forest products 1 100 33  55 2 100 0 0 3 100 33  55

Total 1 100 60 100 2 100 0 0 3 100 60 100

Table 6 Reasons for engaging in NTFP value chains in Makokou, Gabon 

Reasons for trading

Harvesters-traders Traders Total (N=79)

Male Female Male Female Male Female

Number % Number % Number % Number % Number % Number % 

Additional source of income 1  50 21  28 0   0 0 0 1  25 21  28

Lack of employment 1  50 52  69 2 100 0 0 3  75 52  69

Meet consumers needs 0   0  2   3 0   0 0 0 0   0  2   3

Total 2 100 75 100 2 100 0 0 4 100 75 100
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FIGURE 2 Men and women’s perceptions of threats to NTFP species and value chains (N=79)

FIGURE 3 Men and women’s perceptions of the causes of the threats to NTFP species 

NTFP chains in Africa are influenced by the business size, 
product specialization, market strategies, product characteris-
tics, the segment of the chain, and customary norms 
(Shackleton et al. 2011, Ingram et al. 2014). In this study of 
three NTFP chains in Gabon, women dominated in all three 
chains and worked mostly on a part-time basis, as it allowed 
time for other livelihood activities besides harvesting and 
trading the NTFPs, such as farming and household work. Men 
engaged as traders only in the highest value I. gabonensis 
chain, is a common tendency with men’s engagement in this 
chain in other areas of Gabon (Iponga et al. 2018b) and 
Cameroon (Awono et al. 2010, Ingram et al. 2017, Awono 
et Levang 2018). The reasons underlying men’s engagement 
in this chain can be explained by the fact that the trade-in 
high-value timber and NTFPs is as a men livelihood activity, 
particularly when customary rules governing forest resources 
grant men tenure and access rights (Ingram et al. 2014, 2015), 
and when men engage in larger-scale businesses and special-
ize in wholesale trade (Awono et al. 2002, Pérez et al. 2002). 

Women dominate in the lower C. edulis and D. buettneri 
value chains in Makokou, also reflecting the findings of other 

studies. Ndoye et al. (1997) found that 94% of market traders 
in the humid forest zone of Cameroon in low-value NTFPs 
were women. Pérez et al. (2002) pointed out that women 
dominate in lower value NTFPs chains is due to the less 
physically demanding nature of the activity and as harvest, 
processing and trade can be combined with household 
responsibilities (Brown and Lapuyade 2001, Tieguhong et al. 
2015). Awono et al. (2010) found that a lack of employment, 
poverty, and economic crisis drove women’s involvement in 
NTFP value chains in rural and urban areas of Cameroon. 
Similarly, in the case of this study, the lack of formal employ-
ment opportunities has driven more women than men into the 
trade of the three NTFPs. 

In Makokou, women were engaged in both harvesting 
and trading NTFPs, other forest products, and agricultural 
products, whereas both men harvester-trader and traders were 
engaged only in forest products. Such multitasking and diver-
sified sources of incomes are common in Central Africa and 
forested low and middle-income countries, where women are 
often responsible for supplying household food needs and 
selling any surplus, with men concentrating on cash crops and 
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products (Chiwona-Karltun et al. 2017, Haverhals et al. 2014, 
Ingram et al. 2014). This can be explained by income inequal-
ity being relatively high in Gabon, despite the country being 
rated as an upper-middle income country (AFDBG 2011). 
About 32% of the population live in poverty and about 30% 
classed as economically vulnerable, with monthly incomes 
below the minimum wage of 150,000 FCFA (approximately 
€ 229) (DGS 2015). In 2016, Gabon ranked 109 out of 188 
countries on the United Nations Human Development Index, 
well below countries with similar per capita GDP. Unemploy-
ment is high, at an average of 30% for a population with age 
under 30-year olds, with an unemployment rate for women 
under 30-year olds estimated at 27%, compared to 14% for 
men. Large households with low levels of education and 
weak labour market skills are among the poorest component 
of the society (DGS 2015). Thus, women are among the 
economically vulnerable social groups, and accessing 
NTFPs in fallow lands and forests as a seasonal livelihood 
activity represented an important diversified source of income 
generation. 

Gendered income disparities in the three NTFP value 
chains

In Makokou, the few men involved in the chains are mostly 
engaged in the higher value and volume of I. gabonensis 
value chain. There were no statistically significant differences 
between gender and selling prices of each of the three NTFP 
and all the three NTFP. Although men harvest slightly larger 
volumes at higher prices, they tend to gain slightly lower aver-
age gross annual income from the sale of the three NTFPs per 
year (158,806 FCFA) compared to women (165,798 FCFA). 
Given that, the activity and income generation are seasonal 
with a peak in the approximately three months harvest season, 
income generation from these NTFPs can be seen as a partial 
contribution towards the minimum income during the four-
month harvest and trade period. The average monthly mini-
mum wage in Gabon is 150,000 FCFA (corresponding to 
450,000 FCFA over three months) (DGS 2015). Women 
harvester-traders tended to engage more in the three NTFP 
chains than men and earn a higher average gross annual 
income than men. 

This analysis of the three NTFP value chains suggests that 
the gender differences in income and activity in Makokou are 
similar to other NTFP value chains in the Congo Basin and 
elsewhere, with men and women benefitting differently from 
the same forest products (Voudouhe 2009). Haverhals et al. 
(2014) in a global review and Ingram et al. (2014) in a Central 
African study, found that men tend to gain higher returns from 
their involvement in NTFP value chains compared to women 
and that men often dominate high-value NTFPs chains, with 
specialization allowing them to generate higher incomes and 
profits, compared to women. However, Ingram et al. (2012) 
found that in Cameroon women engaged in NTFP collection, 
processing and trade were able to increase selling prices 
through collective actions and information sharing, raising 
awareness of environmental issues and practices in forest 

resource management which in return enabled greater access 
to resources and decision-making power on land use. 

The slightly lower income gained by women in the sale of 
fruits (I. gabonensis) in Makokou does not mean that women 
are lesser entrepreneurs compared to men. Men’s physical 
ability to harvest larger amounts of forest products and their 
better bargaining power might explain why men tend to be 
more successful in controlling high-value NTFP chains 
(Shackleton et al. 2011). However, when NTFP value chains 
are informal and invisible to policymakers, and characterized 
by low opportunity costs, of a seasonal and part-time nature, 
this also enables women to combine NTFP value chain 
activities with household duties and family responsibilities 
(Ingram et al. 2014). Informal value chains (i.e. not regulated 
by state regulations) are known to enable large numbers 
of harvesters and traders to resources or markets (Schure 
et al. 2013). 

The main drivers for both men and women to engage in 
the value chains were to provide income and the lack of other 
employment. The National General Census on Population 
and Habitats of 2013 (DGS 2015) found that in the Makokou 
area there were more unemployed urban women (36.3%) than 
rural women (28.0%) and that urban men tend to have higher 
employment rates than rural men. This supports the finding 
that engaging in harvesting, processing, and trading of NTFPs 
provides a way for men and women to generate income but 
is particularly important for women who have less access to 
employment than men. 

Gender ideology also influences the benefits gained from 
commercializing NTFPs. Culturally accepted and legally 
established norms and behaviour contribute to determining 
benefits, such as the lack of support for women to improve 
entrepreneurial skills contributing to the lower benefits than 
women gain from NTFP value chain activities (Carr and Hartl 
2008, Ingram et al. 2014). 

No gender-differentiated awareness of threats to NTFP 
species and value chains

This study showed that the three NTFP species are all 
perceived as threatened by climate change, deforestation and 
unsustainable use of forest resources; and that both men and 
women were aware of threats to NTFP species and their value 
chains. Lescuyer and Ntougou (2006) and Sassen and Wan 
(2006) reported that logging operations around Makokou 
had negatively affected the availability of timber and NTFPs 
for local communities. Unsustainable management of natural 
resources is also known to affect NTFP species availability in 
many areas of Africa (Ticktin and Shackleton 2011, Stanley 
et al. 2012). Tchatchou et al. (2015) and Gillet et al. (2016) 
showed how deforestation in the Congo Basin and subsequent 
infrastructure, agricultural expansion, industrial (e.g. mining) 
operations, uncontrolled population, and economic growth 
had negatively affected NTFP species availability and the 
value chains as a whole. 

The difference in men’s and women’s perceptions of pres-
sures to the NTFP species and trade was attributed to differ-
ences in their affinity with the forest and fallow lands where 
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the products are harvested and how it is managed, as all 
the stakeholders live and harvest from the Makoukou area. 
Specifically for I. gabonensis, unsustainable harvest practices, 
such as felling the species for timber or harvesting all the 
fruits are known to affect natural regeneration and can lead 
to forest resource depletion (Vermeulen 2011). The species 
appears to be increasingly rare due to the degradation of the 
forest ecosystem in which it naturally occurred (Ainge and 
Brown 2004). I. gabonensis is among the high-value priori-
tized NTFPs in Central Africa because of its multiple subsis-
tence and high commercial values (FAO 2011, Awono et al. 
2016). The I. gabonensis trade appeared to have increased in 
Gabon (Iponga et al. 2018b) and regionally (Ingram et al. 
2017), representing another driver for increased trade-in and 
from Makokou (Betti et al. 2013, Yobo and Ito 2015, Iponga 
et al. 2018b). 

These threats were reiterated by the perceptions of stake-
holders in the value chains. Another driver was the informal 
nature of the trade-in NTFPs, which was largely based upon 
local customary rules, which had a potential to substantial 
unsustainable and unofficial production, corrupt practices as 
well as a loss of tax revenues for the state (Schure et al. 2013).

Opportunities to improve gender equity and overcome 
threats to NTFP species and value chains

As both men and women in Makokou benefit from NTFPs, 
any decline in resource availability challenges the livelihoods 
of all those engaged in the value chains, particularly women 
who were more dependent on the value chains and by their 
socio-economic and cultural status more susceptible to vul-
nerability. For women to mitigate and adapt to these threats, 
improved governance arrangements that emphasize both 
access to NTFPs and access to markets were suggested as 
beneficial (Wiersum et al. 2014) in enabling gender equity in 
benefits along the value chains (Mai et al. 2011). The process 
of rule and decision-making associated with the harvest 
and marketing of NTFPs represented a complex and dynamic 
process that included the broader social processes that drive 
social practices, values, and principles (Ingram et al. 2014, 
Wiersum et al. 2014). 

According to Ros-Tonen et al. (2015), any changes in 
governance arrangements should be part of a multifaceted and 
holistic social-ecological landscape if they are to improve 
gender equity and benefits along the value chain. This means 
changing rules and norms of access to species, production and 
marketing and determining the satisfaction levels of both men 
and women in value chains including vulnerable groups, with 
the benefits and costs, and equity of distribution (Pé rez et al. 
2002, Kanmegne et al. 2007). 

Since women depend more on these NTFP value chains, 
enhancing gender equity in the value chains could also be 
achieved by empowering women to increase and secure 
control over the tree species, marketing and income genera-
tion from the trade of NTFPs (Carr and Hartl 2008, Awono 
et al. 2013). Other approaches include providing women with 
appropriate, sustainable harvesting and processing techniques 
and skills, and upgrading processing which can also add value 

(Carr and Hartl 2008, Awono et al. 2013, Haverhals et al. 
2014). Ambassadors or champions with power to promote 
and drive the implementation of the Gabonese gender main-
streaming policy and 2011 NTFP action plan may also help to 
shift these neglected policies towards implementation. 

CONCLUSION AND RECOMMENDATIONS

This study showed the gender dynamics in NTFP value chains 
ending in Makokou in north-east Gabon and how these gener-
ate economic benefits for men and women. Women dominate 
all stages of the chains, like many other NTFPs in the Congo 
Basin. In all the chains, men and women conduct similar 
harvesting, low levels of primary processing, and trading 
activities. Men engage more in odika (I. gabonensis) and tend 
to earn slightly higher income compared to women. Women 
dominate in all the stages of harvesting and trading noisette 
(C. edulis) and atanga sauvage (D. buettneri). The lack of 
employment represents the main driver of stakeholders’ 
involvement in the NTFP value chain. The difference observed 
in gender involvement might also be driven by multiple 
factors, including physical strength and cultural roles favour-
ing men to harvest larger volumes and sell at slightly higher 
prices. Gender ideologies and customary governance arrange-
ments may also influence how men and women access and 
benefit – such as through better price negotiation. As a result, 
women dominate in all three NTFP chains, the small percent-
age of men involved focus on odika as the higher value and 
income product. 

As both men and women are aware of the types of threats 
(climate change – expressed as the unpredictability of rain-
fall, deforestation) to species and ecosystems from which 
these products are sourced, it is logical to involve both in 
policy decision-making and interventions. Such interventions 
could focus on forest management and governance – includ-
ing a long-term understanding of the ecological impacts of the 
trade – to reduce resource decline and increase value chain 
benefits. This could be achieved by the more targeted imple-
mentation of the national gender and NTFP policies by: i) 
acknowledging women’s role in these chains, ii) upgrading 
NTFP value chains through training, sustainable harvesting 
methods, and group sales to increase bargaining power and 
trade benefits, especially for women, and iii) enhance gender 
equity favouring women for the most part. 

Further research is recommended to assess if other aspects 
of social differentiation (such as nationality, ethnicity, etc.) 
affect benefits and roles, and if different formal and custom-
ary forest and value chain governance arrangements can 
positively impact the benefits from NTFP value chains and 
maintain forest ecosystems, and lead to equitable and 
improved livelihoods for forest product dependent people 
in Gabon. 

CONFLICT OF INTEREST STATEMENT

There is no conflict of interest declared. 



350    C. Mikolo Yobo et al.

AUTHOR CONTRIBUTIONS STATEMENT

CMY conceptualized the work, design, interpret the data, and 
wrote the manuscript. VI and AA contributed to data analysis, 
writing, and reviewing the manuscript. 

ETHICS APPROVAL AND INFORMED CONSENT

The study was approved by the Commission Scientifique 
des Autorisations de Recherche (CSAR) and the Ethics 
Committee of Institute of Research in Tropical Ecology 
(IRET) of Gabon. Since the study did not involve medical 
research therefore the World Medical Association (WMA) 
Declaration of Helsinki is not applicable. 

Given the context of low literacy levels in Gabon, verbal 
rather than written consent was obtained for each interview 
for all participants before starting the interview process, and 
the purpose of the study was explained. All data has been 
anonymized. 

REFERENCES

AFRICAN DEVELOPMENT BANK GROUP [AFDBG]. 
2011. Republic of Gabon. Country Strategy Paper 2011–
2015. Operations Department Centre Region – ORCE. 
August 2011. [Online]: http://www.afdb.org/fileadmin/
uploads/afdb/Documents/Project-and-Operations/
Gabon%20-%202011-2015%20Country%20Strategy%
20Paper.pdf. Accessed: 14 March 2015.

AGARWAL, B. 1997. “Bargaining” and gender relations: 
Within and beyond the household. Feminist Economics 
3(1): 1–51.

AINGE LAND BROWN, N. 2004. Bush mango Irvingia 
gabonensis and I. wombolu, in Clark, L.E, Sunderland, T. 
C; H (eds). The key non-timber forest products of Centre 
Africa. State of the Knowledge, Oxford, Central African 
Regional Program for the Environment. pp. 15–28. 

AKINNIFESI, F.K., KWESIGA, F., MHANGO, J., CHI-
LANGA, T., MKONDA, A., KADU, C.A.C., and RAMA-
DHANI, T. 2006. Towards the development of miombo 
fruit trees as commercial tree crops in southern Africa. 
Forests, Trees and Livelihoods 16(1): 103–121.

AMALFI, M., YOMBIYENI, P., and DECOCK, C. 2010. 
Fomitiporia in sub-Saharan Africa: morphology and mul-
tigene phylogenetic analysis support three new species 
from the Guineo-Congolian rainforest. Mycologia 102(6): 
1303–1317.

AWONO, A., and LEVANG, P. 2018. Contribution of 
Environmental Products to the Household Economy in 
Cameroon: Essential, Complementary or Trivial? Forestry 
Research and Engineering 2(1): 1–13.

AWONO, A., EBA’A, A., FOUNDJEM-TITA, D., and 
LEVANG, P. 2016. Vegetal non-timber forest products in 
Cameroon, contribution to the national economy. Interna-
tional Forestry Review 18(1): 66–77.

AWONO, A., NDOYE, O., and PREECE, L. 2010. Empower-
ing women’s capacity for improved livelihoods in non-
timber forest product trade in Cameroon. International 
Journal of Social Forestry 3(2): 151–163. 

AWONO, A., NDOYE, O., SCHRECKENBERG, K., TABU-
NA, H., ISSERI, F., and TEMPLE, L. 2002. Production 
and marketing of safou (Dacryodes edulis) in Cameroon 
and internationally: market development issues. Forests, 
Trees and Livelihoods 12(1–2): 125–147.

AYUK, E.T., DUGUMA, B., FRANZEL, S., KENGUE, J., 
MOLLET, M., TIKI-MANGA, T., and ZENKENG, P. 
1999. Uses, management, and economic potential of 
Dacryodes edulis (Burseraceae) in the Humid Lowlands 
of Cameroon. Economic Botany 53(3): 292–301.

BELIBI, M.B., VAN EIJNATTEN, J., MALA, W.A., and 
INGRAM, V. 2015. Empowering women and ethnic 
minority groups to collectively market non timber forest 
products from community forests in Cameroon. Journal 
of Life Sciences 9(8): 381–390.

BETTI, J.L., IPONGA, D.M., YONGO, O.D., MBOMIO, 
D.O., MIKOLO YOBO, C., and NGOYE, A. 2013. Ethno-
botanical study of medicinal plants of the Ipassa Makokou 
Biosphere Reserve, Gabon: Plants used for treating 
malaria. Journal of Medicinal Plants Research 7(31): 
2300–2318.

BROWN, K., and LAPUYADE, S. 2001. A livelihood from 
the forest: Gendered visions of social, economic and 
environmental change in Southern Cameroon. Journal of 
International Development 13(8): 1131–1149. 

CARR, M., and HARTL, M. 2008. Gender and non-timber 
forest products: promoting food security and economic 
empowerment. IFAD, UK. http://dlc.dlib.indiana.edu/dlc/
bitstream/handle/10535/5374/08_IFAD_Women_forest_
products.pdf?sequence=1&isAllowed=y. 

CHIWONA-KARLTUN, L., KIMANZU, N., CLENDEN-
NING, J., LODIN, J.B., ELLINGSON, C., LIDESTAV, 
G., MKWAMBISI, D., MWANGI, E., NHANTUMBO, I., 
OCHIENG, C., and PETROKOFSKY, G. 2017. What is 
the evidence that gender affects access to and use of forest 
assets for food security? A systematic map protocols. 
Environmental Evidence 6(1): 2. 

CHRISTIAN, M.Y., and KASUMI, I.T.O. 2014. Regulation 
of usages and dependency on indigenous fruits (IFs) for 
livelihoods sustenance of rural households: A case study 
of the Ivindo National Park (INP), Gabon. Journal of 
Ecology and The Natural Environment 6(10): 349–362. 

DIRECTION GÉNÉRALE DE LA STATISTIQUE (DGS). 
2015. Publication de la direction Générale de la Statis-
tique à Libreville – Décembre 2015 relative au Recense-
ment Général de la Population et des Logements de 2013 
du Gabon (RGPL-2013). Accessed 11 january 2019. 
https://www.mays-mouissi.com/wp-content/uploads/
2016/07/Recensement-general-de-la-population-et-des-
logements-de-2013-RGPL.pdf. 

FAO. 2011. Strategie Nationale et plan d’actionsdes produits 
forestiers non-ligneux en Republicque Gabonaise. 
November 2012. COMIFAC/Ministeries des Eaux et for-
ests, Minsitere Federal de l’Alimentation, de l’Agricultre 



Understanding non-timber forest product value chains in Gabon from a gender perspective  351

et de la protection des Consommatuers d’Allemand/FAO. 
http://www.fao.org/docrep/field/009/ap865f/ap865f00.pdf. 

FOUNDJEM-TITA, D., SPEELMAN, S., D’HAESE, M., 
DEGRANDE, A., VAN HUYLENBROECK, G., VAN 
DAMME, P., and TCHOUNDJEU, Z. 2014. A tale of 
transaction costs and forest law compliance: Trade 
permits for Non-Timber Forests Products in Cameroon. 
Forest Policy and Economics 38: 132–142. 

FRANZEL, S., DENNING, G.L., LILLESØ, J.P.B., and 
MERCADO, A.R. 2004. Scaling up the impact of 
agroforestry: Lessons from three sites in Africa and Asia. 
Agroforestry Systems 61(1–3): 329–344.

GALLOIS, S., VAN ANDEL, T., HEGER, T., SONKÉ, B., 
and HENRY, A.G. 2020. Comparing Apples and Pears: 
the Hidden Diversity of Central African Bush Mangoes 
(Irvingiaceae). Economic Botany 1–17.

GILLET, P., VERMEULEN, C., FEINTRENIE, L., DES-
SARD, H., and GARCIA, C. 2016. Quelles sont les causes 
de la déforestation dans le bassin du Congo? Synthèse 
bibliographique et études de cas. Biotechnologie, Agronomie, 
Société et Environnement 20(2): 183–194. 

GLADWIN, C.H., THOMSON, A.M., PETERSON, J.S., and 
ANDERSON, A.S. 2001. Addressing food security in 
Africa via multiple livelihood strategies of women 
farmers. Food Policy 26(2): 177–207.

HALL, P., and BAWA, K. 1993. Methods to assess the impact 
of extraction of non-timber tropical forest products on 
plant populations. Economic Botany 47(3): 234–247. 

HAVERHALS, M., INGRAM, V., ELIAS, M., and BAS-
NETT, B. 2014. Gender and forest, tree and agroforestry 
value chains, Evidence from literature. CIFOR. Bogor. 
http://www.bioversityinternational.org/fileadmin/user_
upload/research/research_portfolio/Forest_and_tree_
diversity/Brief_Gender_FTA_value_chains.pd. 

INGRAM, V.J., ROS-TONEN, M.A., and DIETZ, A.J. 2015. 
A fine mess: Bricolaged forest governance in Cameroon. 
International Journal of the Commons 9: 24. 

INGRAM, V., NDUMBE, L.N., and EWANE, M.E. 2012. 
Small scale, high value: Gnetum africanum and buchhol 
zianum value chains in Cameroon. Small-scale forestry 
11(4): 539–556. 

INGRAM, V., SCHURE, J., TIEGUHONG, J.C., NDOYE, 
O., AWONO, A., and IPONGA, D.M. 2014. Gender 
implications of forest product value chains in the Congo 
basin. Forests, Trees and Livelihoods 23(1–2): 67–86. 

INGRAM, V., EWANE, M., NDUMBE, L.N., and AWONO, 
A. 2017. Challenges to governing sustainable forest food 
and landscapes: Irvingia spp. from southern Cameroon. 
Forest policy and economics 84: 29–37.

IPONGA, D.M., MIKOLO-YOBO, C., LESCUYER, G., 
ASSOUMOU, F.M., LEVANG, P., TIEGUHONG, J.C., 
and NGOYE, A. 2018a. The contribution of NTFP-
gathering to rural people’s livelihoods around two timber 
concessions in Gabon. Agroforestry Systems 92(1): 157–
168. 

IPONGA, D.M., YOBO, C.M., INGRAM, V., BENGONE, 
N.N., and NGOYE, A. 2018b. Livelihoods, economic 
contribution and sustainability of the bush mango 

(Irvingia gabonensis) value chain from three provinces of 
Gabon. International Forestry Review 20(1): 115–129. 

IRET-CENAREST. 2003. Draft: Research Station Ipassa, 
Makokou, Gabon. Presentation and Publications (1962–
2003). IRET/CENAREST, Libreville, Gabon. 

KANMEGNE, J., BELINGA, J.O., DEGRANDE, A., 
TCHOUNDJEU, Z., and MANGA, T.T. 2007. Gender 
analysis in the commercialization of Gnetum africanum/
buchholzianum in the Lékié division in Cameroon. 
Journal of Food Agriculture and Environment 5(1): 243. 

KUSTERS, K., ACHDIAWAN, R., BELCHER, B., and 
PÉREZ, M.R. 2006. Balancing development and conser-
vation? An assessment of livelihood and environmental 
outcomes of nontimber forest product trade in Asia, 
Africa, and Latin America. Ecology and Society 11(2). 

LEAKEY, R.R., TCHOUNDJEU, Z., SCHRECKENBERG, 
K., SHACKLETON, S.E., and SHACKLETON, C.M. 
2005. Agroforestry tree products (AFTPs): targeting 
poverty reduction and enhanced livelihoods. International 
Journal of Agricultural Sustainability 3(1): 1–23. 

LESCUYER, G., and NTOUGOU, O. 2006. L’évaluation 
économique du Parc national d’Ivindo au Gabon : une 
estimation des bénéfices attendus de la conservation de la 
nature en Afrique centrale : rapport final préparé dans le 
cadre du Programme sectoriel de valorisation des aires 
protégées au Gabon (PSVAP composante 2). 

MAI, Y.H., MWANGI, E., and WAN, M. 2011. Gender analy-
sis in forestry research: looking back and thinking ahead. 
International Forestry Review 13(2): 245–258. 

MANFRE, C., and RUBIN, D. 2012. Integrating gender into 
forestry research: A guide for CIFOR scientists and 
programme administrators. CIFOR, Bogor, Indonesia. 
http://www.cifor.org/publications/pdf_files/Books/
BCIFOR1203.pd. 

MARSHALL, E., SCHRECKENBERG, K., and NEWTON, 
A.C. (eds). 2006. Commercialization of non-timber forest 
products: Factors influencing success. Lessons learned 
from Mexico and Bolivia and policy implications for 
decision-makers: UNEP World Conservation Monitoring 
Centre. 

MARSHALL, E., NEWTON, A.C., and SCHRECKEN-
BERG, K. 2003. Commercialisation of non-timber forest 
products: first steps in analysing the factors influencing 
success. International Forestry Review 5(2): 128–137. 

MATEUS-REGUENGO, L., BARBOSA-PEREIRA, L., 
REMBANGOUET, W., BERTOLINO, M., GIORDANO, 
M., ROJO-POVEDA, O., and ZEPPA, G. 2019. Food 
applications of Irvingia gabonensis (Aubry-Lecomte ex. 
O’Rorke) Baill., the ‘bush mango’: A review. Critical 
reviews in food science and nutrition: 1–14. https://doi.
org/10.1080/10408398.2019.1646704

MEIJER, S.S., CATACUTAN, D., AJAYI, O.C., SILESHI, 
G.W., and NIEUWENHUIS, M. 2015. The role of knowl-
edge, attitudes and perceptions in the uptake of agricul-
tural and agroforestry innovations among smallholder 
farmers in sub-Saharan Africa. International Journal of 
Agricultural Sustainability 13(1): 40–54.



352    C. Mikolo Yobo et al.

MELLO, D., and SCHMINK, M. 2017. Amazon entrepre-
neurs: Women’s economic empowerment and the poten-
tial for more sustainable land use practices. In Women’s 
Studies International Forum 65: 28–36. 

NDOYE, O., PÉREZ, M.R., and EYEBE, A. 1997. The 
markets of non-timber forest products in the humid forest 
zone of Cameroon. London, UK: Overseas Development 
Institute. https://vtechworks.lib.vt.edu/bitstream/handle/
10919/67329/3187_rdfn_22c.pdf?sequence=1&isAllowed=y. 

NGOYE, A. 2010. Revue bibliographique sur les produits 
forestiers non ligneux (PFNL); Case du Gabon. Atelier 
Sous-Regional «L’harmonisation Des Revues Nationales 
Sur Les Produits Forestiers Non Ligneux (Pfnl) En 
Afrique Centrale». Forenet: 59.

NFORNKAH, B.N., MARTIN, T., CEDRIC, C.D., WAL-
TER, G., and FREDERICK, M. 2018. Indigenous knowl-
edge on irvingia gabonensis (bush mango) sustainability 
in the Takamanda National Park (TNP) communities, 
South West Cameroon. Forests, Trees and Livelihoods 
27(4): 257–263.

NJUKI, J., KAARIA, S., CHAMUNORWA, A., and CHI-
URI, W. 2011. Linking smallholder farmers to markets, 
gender and intra-household dynamics: Does the choice of 
commodity matter? The European Journal of Develop-
ment Research 23(3): 426–443. 

OFUNDEM, T., NDIP, N.R., ABDON, A., and PATRICE, L. 
2017. Bush mango (Irvingia spp.): forest and on-farm 
resource availability and market chains in the Southwest 
Region of Cameroon. Forests, Trees and Livelihoods 
26(3): 170–182.

PÉREZ, M.R., NDOYE, O., EYEBE, A., and NGONO, D.L. 
2002. A gender analysis of forest product markets in 
Cameroon. Africa today 97: 126. 

REPUBLIQUE GABONAISE. 1994. Gabon Labor Code Act 
3/94 of 21 November 1994 modified by act n°12/2000 of 
12 October 2000. 

REPUBLIQUE GABONAISE. 2011. Loi n°047/2010 du 12 
janvier 2011 portant révision de la Constitution. 

ROS-TONEN, M.A., VAN LEYNSEELE, Y.P.B., LAVEN, 
A., and SUNDERLAND, T. 2015. Landscapes of social 
inclusion: Inclusive value-chain collaboration through 
the lenses of food sovereignty and landscape governance. 
European Journal of Development Research 27: 523–540

SASSEN, M., and WAN, M. 2006. Biodiversity and local 
priorities in a community near the Ivindo National Park 
Makokou, Gabon. Project IRET/CENAREST and CIFOR. 
Makokou/Ipassa, Gabon. 

SCHURE, J., INGRAM, V., SAKHO-JIMBIRA, M.S., 
LEVANG, P., and WIERSUM, K.F. 2013. Formalisation 
of charcoal value chains and livelihood outcomes in 
Central-and West Africa. Energy for Sustainable Develop-
ment 17(2): 95–105. 

SHACKLETON, S.E. 2005. The significance of the local 
trade in natural resource products for livelihoods and 
poverty alleviation in South Africa (Doctoral dissertation, 
Rhodes University). 

SHACKLETON, S., PAUMGARTEN, F., KASSA, H., 
HUSSELMAN, M., and ZIDA, M. 2011. Opportunities 

for enhancing poor women’s socioeconomic empower-
ment in the value chains of three African non-timber forest 
products (NTFPs). International Forestry Review 13(2): 
136–151. 

SONKE, B., TAEDOUMG, H., and ROBBRECHT, E. 2012. 
A reconsideration of the Lower Guinean species of 
Sericanthe (Rubiaceae, Coffeeae), with four new species 
from Cameroon and Gabon. Botanical Journal of the 
Linnean Society 169(3): 530–554. 

SOSEF, M.S.M., WIERINGA, J.J., JONGKIND, C.C.H., 
ACHOUNDONG, G., ISSEMBÉ, Y.A., BEDIGIAN, D., 
VAN DEN BERG, R.G., BRETELER, F.J., CHEEK, M., 
DEGREEF, J., and FADEN, R.B. 2006. Check-list des 
plantes vasculaires du Gabon. Scripta Botanica Belgica 
35: 438. 

STANLEY, D., VOEKS, R., and SHORT, L. 2012. Is non-
timber forest product harvest sustainable in the less devel-
oped world? A systematic review of the recent economic 
and ecological literature. Ethnobiology and Conservation 
1: 9. doi: 10.15451/ec2012-8-1.9-1-39

SUNDERLAND, T., ACHDIAWAN, R., ANGELSEN, A., 
BABIGUMIRA, R., ICKOWITZ, A., PAUMGARTEN, 
F., REYES-GARCÍA, V., and SHIVELY, G. 2014. 
Challenging perceptions about men, women, and forest 
product use: a global comparative study. World Develop-
ment 64: S56–S66. 

TCHATCHOU, B., SONWA, D.J., IFO, S., and TIANI, A.M. 
2015. Deforestation and forest degradation in the Congo 
Basin: State of knowledge, current and perspectives 144. 
CIFOR. 

TICKTIN, T., and SHACKLETON, C. 2011. Harvesting 
Non-timber Forest Products Sustainably: Opportunities 
and Challenges, in: Shackleton S, Shackleton C, Shanley 
P. (eds) Non-Timber Forest Products in the Global 
Context. Tropical Forestry, vol 7. Springer, Berlin, 
Heidelberg. 

TIEGUHONG, J.C., INGRAM, V., MALA, W.A., NDOYE, 
O., and GROUWELS, S. 2015. How governance impacts 
non-timber forest product value chains in Cameroon. 
Forest Policy and Economics 61: 1–10. 

TODOU, G., ONANA, J.M., AKOA, A., D’EECKENBRUGGE, 
G.C., and JOLY, H.I. 2014. The ecological niche of 
Dacryodes buettneri (Burseracea), a timber tree in Central 
Africa. Journal of Tropical Forest Science 26(3): 420.

VERMEULEN, W.J. 2011. The quest for sustainable harvest-
ing of non-timber forest products: development of harvest 
systems and management prescriptions. Forest distur-
bance and recovery processes 197. 

VIVIEN, J., and FAURE, J.J. 1988. Wild fruit trees of 
Cameroon. Fruits Paris 43(9): 507–516.

VOUDOUHE, F.G., COULIBALY, O., GREENE, C., and 
SINSIN, B. 2009. Estimating the local value of non-
timber forest products to Pendjari Biosphere Reserve 
dwellers in Benin. Economic Botany 63(4): 397–412. 

WALTER, S. 2001. Non-Wood Forest Products in africa: a 
regional and national overview / Les Produits Forestiers 
non Ligneux en afrique: un aperçu régional et national: 
european commission (ec) and Food and Agricultural 



Understanding non-timber forest product value chains in Gabon from a gender perspective  353

Organisation of the United Nations (FAO) Partnership 
Programme. 214 pp. http://www.fao.org/docrep/019/
y1515b/y1515b.pdf.

WIERSUM, K.F., INGRAM, V.J., and ROS-TONEN, M.A.F. 
2014. Governing access to resources and markets in non-
timber forest product chains. Foests, Trees and Livelihoods 
23(1–2): 6–18. 

WORLD BANK. 2018. The World Bank in Gabon: Overview. 
https://www.worldbank.org/en/country/gabon/overview. 
Last Updated: Jun 01, 2018. 

YOBO, C.M., and ITO, K. 2015. Trade of the most popular 
indigenous fruits and nuts, threats and opportunities for 
their sustainable management around the Ivindo National 
Park (INP), Gabon. International Journal of Biodiversity 
and Conservation 7(2): 85–102. 

YOMBIYENI, P., DOUANLA-MELI, C., AMALFI, M., and 
DECOCK, C. 2011. Poroid Hymenochaetaceae from 
Guinea–Congolian rainforest: Phellinus gabonensis sp. 
nov. from Gabon–taxonomy and phylogenetic relation-
ships. Mycological progress 10(3): 351–362. 


