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Abstract

Non-timber forest products provide important socio-economic services to
different village and urban communities in West Africa. However, little is
known about the links between the different actors and their contribution to
the local or national economy. This study was conducted in central southern
Niger and aimed to 1) identify and map the main actors in the value chain of
Ziziphus mauritiana and Balanites aegyptiaca fruits; and 2) analyse the silvi-
cultural and socio-economic aspects of fruit exploitation of these two species.
Socio-economic surveys were conducted in four big villages in two main
agroecological zones. Fruit exploitation of these two species affected 3044
people, with estimated 39 tonnes of Z. mauritiana and 27 tonnes of B. aegyp-
tiaca fruit collected in 2017. The surveys revealed that the main actors were
women (62.05%), constituting the primary core of the actors of the value
chain. Exploitation was mainly conducted in forests (68.6%) or on farms
(15.4%) with no restrictions to access. Marketing of Z. mauritiana concerned
fresh fruit (68.8%) and fruit processed into biscuits (82.14%), and that of B.
aegyptiaca involved fruit (38.5%) and oil extracted from seeds (38.7%); the
net margin was estimated at 71.71% * 21.59% for the first species and 50.31%
+ 47.99% for the second. The income was mainly used for the needs of farm-
ers’ households. Links have been identified where consumers and processors
supply seeds, after extracting the fruit pulp, to nurserymen for the production
of plants for the villages or farms. This study reveals an important potential
and opportunity for job creation and improved food and nutritional status of
the vulnerable strata of rural communities in Niger. Improving the links be-
tween the various actors will establish a more sustainable promotion of the
fruits of these two species.
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1. Introduction

Non-timber forest products (NTFP) are of vital importance in the lives of rural
communities in sub-Saharan Africa. FAO (1999) defines NTFP as products of
“biological origin other than wood from forests, other wooded lands and trees
outside the forest”, although its definition remains debatable (Ahenkan & Boon,
2011). Tree products include fruits, leaves, gum and resin, bark, flowers, seeds,
latex, tannin, honey, etc. (FAO, 1999). They provide significant services, notably
supply and cultural services, at local, regional, and international level and their
products can be used for human and animal nutrition, pharmacopoeia, bio-
energy production, cosmetics, wastewater treatment, fermentation of local prod-
ucts, etc. (Vieira et al., 2010; Melaku et al., 2014; Shackletona & Pandey, 2014;
Maisharou & Lawanou, 2015). An increasing number of actors are lining up
around the exploitation or production, transformation, marketing, and man-
agement of trees that generate valuable products. Value chains are established
for these products to estimate the costs. The analysis of the NTFP value chain
has emerged in recent years because these products are of importance at the lo-
cal, regional, and international levels (Jensen, 2009; Sathre & Gustavsson, 2009;
Tieguhong et al., 2015; Ingram et al., 2017). This further complicates the sus-
tainable management of forest resources.

Ziziphus mauritiana and Balanites aegyptiaca are two species from the fami-
lies of Rhamnaceae and Zygophillacea, respectively (APG IV, 2016). They are
native to arid and semi-arid areas of sub-Saharan Africa, and their fruits, roots,
leaves, bark, and wood are widely used for nutritional, medicinal, energy, and
cultural needs (Weber & Sotelo Montes, 2010; Faye et al., 2011; Jamnadass et al.,
2011; Sotelo Montes et al., 2013; Sagna et al., 2014). They have a wide distribu-
tion area, high production potential, and fruit diversity (Ouédraogo et al., 2006;
Abasse et al., 2010; Sagna et al., 2014). They have also been cited among the pri-
ority species for domestication in agroforestry systems and cover the entire value
chain (from production to fruit processing) of arid and semi-arid sub-Saharan
Africa (ICRAF, 2009; Leakey et al., 2012). Recent studies in central southern Ni-
ger have revealed the significant potential of these two species as valuable re-
sources for local communities, as the fruit of B. aegyptiaca is used for oil and
almond extraction and the fruit of Z mauritiana is utilized for production of
biscuits (Habou et al., 2020). Synergy and a circular economy are being estab-
lished between rural and urban areas for exploitation and promotion of the
products of these two species. Despite the socio-economic value of these species

to the local population, their exploitation remains unregulated and on per-need
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basis in all villages visited. Furthermore, many of the constraints weigh on the
processing and marketing of their products. These constraints are of several or-
ders, and can be, the disorganization of women in formal marketing structure,
the absence of adequate fruit crushing equipment and oil press, the lack of pub-
licity on products, fruit attacks by insects, etc. (the present study). Thus, it is
important that these communities receive support from different stakeholders
like NGOs, foresters and researchers to develop sustainable management of their
own natural resources. This can be achieved first by a full analysis of the value
chain related to the products and by-products of these two species, and by high-
lighting the links between the different actors (e.g. Jensen, 2009; Tieguhong et
al., 2015; Ingram et al.,, 2017; Chogou et al., 2019). More specifically, this will
strengthen actors’ capacity to innovate and seek solutions to certain technical
and institutional difficulties encountered in production, consumption, process-
ing, and marketing to ensure sustainable management of agroforestry parklands
(Ingram et al., 2017). In addition, knowledge about the economy of NTFP in
general and that of B. aegyptiaca and Z mauritiana is very limited in particular
in Niger. These shortcomings hamper the sustainable governance of forest re-
sources in Niger, especially in terms of the sector’s contribution to the national
gross domestic product when we know that the national development policy, in
particular poverty reduction, food and nutritional security, fight against land
degradation, and mitigation and adaptation to climate change rests essentially
on the rural sector, in particular, the forestry sector. This study aims to fill all
these gaps by 1) identifying and mapping the main actors in the fruit value chain
of these two main priority species in the central southern region of Niger; and 2)
by analysing the silvicultural and socio-economic aspects of the fruit exploitation

of these two species.

2. Methods
2.1. Study Zone

The study area was divided into a strict Sahelian sector (ZS) and Sahelo-Sudanian
sector (ZSS) (Figure 1). Climate of the Sahelian sector is characterized by a long
dry season followed by a short rainy season. The dry season is divided into a cold
dry season, which extends from November to February and whose average daily
temperatures fluctuate between 10°C and 20°C, and a hot dry season from
March to May during which temperatures can reach 40°C. In these areas, tem-
peratures average between 27°C and 29°C. The rainy season generally begins in
June and ends in October. The average annual rainfall, calculated over the last
30 years, is 463 * 133 mm. As for the Sahelo-Sudanian sector, the average
rainfall over the last 8 years was 550 + 132 mm. The average monthly tem-
perature varies quite strongly from one season to another: it is around 21.9°C
in January to 38.6°C in May; the minimums range from 13.6°C in January to
26.9°C in May, while the maximums vary from 30.2°C in January to 40.4°C in
April.
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Figure 1. Location of study sites.

2.2. Choice of Sites

To conduct this study, literature was reviewed on the value chain of NTFP. An
analysis of woody food species was carried out through village meetings between
researchers, government officials, and resource peasants who are very familiar
with the environment and village structure, and therefore, can help with the de-
velopment and management of forest resources. This led to an initial selection of
seven large central villages per agroecological zone. Exploration and mainte-
nance visits with the population of each village enabled us to retain a total of two
centrals villages per zone with the potential for woody food species that are
highly valued by the locals. These are the villages of Birnin Lallé and Dan Saga in
the ZS and Mai Guero and Keguil in the ZSS (Figure 1). All the villages located
within a 5 km radius from the big villages were surveyed to take into account the
heterogeneity of the sectors. A rapid exploration was then carried out to estab-
lish the exhaustive list of actors in the value chain of B. aegyptiaca and Z. mau-
ritiana in each village. It emerged that each actor was interested in the products
of these two species in each village (Table 1).

We used the following formula (1), proposed by Dagnelie (1998), to deter-

mine the sample of households to be surveyed per village.

4p(l-p
N :—(d2 ) (1)
where Nis the number of people to be surveyed, p is the proportion of actors in
the fruit value chain of B. aegyptiaca and Z. mauritiana in each village, and d is
the margin of error, which was set to 5% for this study. This approach is widely

used for establishing samples in social studies (Palm, 2002; Shaikh et al., 2012;
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Lean et al., 2014). Thus, the sample size was determined for each village (Table
2). Additional data were collected through interviews with transporters, whole-
salers, and exporters located in the centre of the Maradi region. This approach
allowed us to illustrate four types of frequented markets for the products of these
two species. These were the markets within the same village or in surrounding
villages markets (VM), departmental weekly markets (DWM), regional markets
(RM), and the foreign market (FM) to Nigeria.

Table 1. Characteristics of the study sites.

Distance

from the Estimated
Distribution of

Zones Sites  Longitude Latitude big city number of w0 species
(Maradi, households P
km)
Dan e R Agroforestry
N13°42'12 E007°44'37 99 743
Saga parklands
Sahelian . Agroforestry
Birnin oniza qn aging an
Lallé N14°25'53.3" E006°46'06.3 90 773 parklands &
grazing areas
Agroforestry
parklands &
Kégil N13°21'33.8" E007°10'06.9" 15 738 classified forest
of Madarounfa
(830 ha)
Sahelo-Sudanian Agroforestry
parklands,
Mai o " i grazing areas &
, N13°13'10.7 E007°01'54 47 758 .
Guéro classified forest
of Baban Rafi
(35,540 ha)
Total 4 - - - 3,044 3

Table 2. Distribution of people surveyed per village and per agroecological zone.

Sampled
. Types of market Number of ampre
Zones Villages households
attended respondents . .
in the village (%)
Keguil VM, RM, FM 63 9
Sahelo-Sudanian Mai Guero VM, DM, FM 45 6
103 7
Birnin Lallé VM, DM 30 4
Sahelian Dan Saga VM, DM 29 4
59 4
Total 162 6

VM, surrounding villages markets; DWM, departmental weekly markets; RM, regional markets; FM, for-
eign market.
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2.3. Data Collection

The surveys were conducted at the individual level in the local language using
semi-structured questionnaires from January to February 2017. They enabled
collection of data on: socio-economic characteristics and the link between actors
in the chain of value, exploitation and management of two species in the region,
quantification of fruit exploited, cost analysis, description of the marketing cir-
cuit, etc. Field measurements were carried out to assess tree and production po-

tential of the two species.

2.4. Data Analysis

The collected data was quantitatively processed with Excel spreadsheet and SPSS
22 software (IBM Corp., Armonk, NY, USA) and qualitatively processed with
content analysis. Descriptive statistics (mean, standard deviation, frequency of
citation) were performed. The frequency of citations from survey respondents

for different variables was calculated using the following formula (2):

n
F =—x10 2
N (2)

where F is the frequency of citation, n, is the number of favourable citations for
variable 7 and N is the total number of respondents. The amount of fruit col-
lected by farmers was assessed in the field using the local measuring unit
(“tiya”). The measurements were repeated with ripe fruit. On average, the local
measurement corresponded to a coefficient k equal to 1.90 kg and 1.30 kg for B.
aegyptiaca and Z. mauritiana, respectively.

The amount of fruit collected per tree was determined using the following

formula (3):
Q. =Q, xk (3)

where Q. is the quantity of fruit collected in kilograms, Q,, is the quantity of col-
lected fruit expressed in the local measurement, and & is the conversion coeffi-
cient from local measurement to kilogram. The gross product was calculated on

the basis of the following formula (4):
PB=Q,x PU (4)

where PU is the unit price of fruit. PU varies with the time of year; it is lower in
the fruit harvesting season and higher in the non-fruiting period. For each activ-
ity, the costs were calculated using an approach similar to that of Ingram et al.
(2017) and Nygren et al. (2006):

Operating costs, which include fixed costs and variable costs, were calculated

with the following formulas (5, 6):
Fixed costs =’ cost of material (bag, cup, etc.)

. . (5)
+cost of transport and miscellaneous costs( tax, insurance)

Variable costs = ' cost of labour and others (6)

The net margin, which helps to assess the profitability of the operation, was
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calculated based on the following formula (7):

Net margin = Net profit x100/PB (7)

To assess the relationship between the quantitative variables, we perform the

Pearson correlation test at the significance level of 95%.

3. Results and Discussion
3.1. Value Chain Mapping

3.1.1. Socioeconomic Characteristics of the Actors

The fruit value chains of B. aegyptiaca and Z. mauritiana are characterized by a
number of actors, the main ones being collectors, processors, traders, and con-
sumers (Figure 2), as well as the intermediaries, notably transporters. The first
three actors comprised mainly women in the two agroecological zones of the
Maradi region. The enhancement activity of the fruits of B. aegyptiaca and Z.
mauritiana was secondary for all stakeholders and occurred just after the harvest
of agricultural products, which was conducted from October to November. This
could be explained by the fact that in ZS, during the same period, men are en-
gaged in harvesting of Andropogon gayanus and Cyperus esculentus stems (Dan
Saga), which are more lucrative activities and in certain cases require traveling
between villages. In contrast, in ZSS, men are more oriented towards off-season
crops, small inter- and intra-village trade, and exodus to Nigeria. Socioeconomic
characteristics showed that the sample of actors covered by the survey was
composed of housewives (99% and 100% in ZSS and ZS, respectively). These ac-
tors were dominated by the age groups between 30 and 40 years (27.18% and
20.33%) and 40 to 60 years (29.12% and 25.42% in ZS and ZSS, respectively).
The age groups less interested in these activities included young people and
older women. This indicates that this activity reaches the most vulnerable sec-
tions of the villages. In fact, in both sectors, besides farming, women are occu-
pied with daily housework and product collection, and the sale of NTFP created
a source of occupation and generated income to the women. The valuation of
the fruits of these two species was secular because a positive and significant cor-
relation was found between the time spent in the farm and the age of the re-
spondents in ZSS (r; = 0.29; p = 0.025) and in ZS (r, = 0.24; p = 0.014) for the
two species. This also indicates that this activity is gaining new members in both
zones. The correlation was higher in ZSS than in ZS, which may be attributed to
the higher percentage of nomads in the latter. The fruits of these two species are
consumed by both women and men (40% of women and 60% of men in ZSS and
36% of women and 64% of men in ZS). Therefore, these major actors in the
value chain are dissociated from certain NTFP for certain forest species (Belcher
& Kathrin, 2007; Jensen, 2009; Ingram et al., 2017).

3.1.2. Value Chain Circuit
The fruit exploitation of these two species is done by actors from the villages
who collect the fruits in forest formations such as agroforestry parklands, classi-

fied forests, and grazing areas. Thereafter, other actors stand out in the value
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Figure 2. Actors and channels in the chain of Ziziphus mauritiana and Balanites aegyp-
tiaca in the Maradi region.

chain, in particular processors, traders, and consumers. Under certain condi-
tions, it was difficult to dissociate these actors in villages. Marketing affects a
certain number of actors, sometimes from villages and other times from the
nearest town (located 8 to 15 km from the villages, depending on the site), in-
fluencing both raw and processed products. Likewise, consumption modifies raw
products as well as products processed in the village. When there is a large pro-
duction, the products are sent to the market either in the village or the nearest
town through rural transporters. This activity is carried out by wholesalers. Once
exploited, the fruits are transported to the villages where they undergo several
marketing channels before consumption. Hence, these fruits are either bought
directly by consumers or sold to retailers or women processors. The women
processors also get their supplies from village retailers to ensure sufficient quan-
tities for processing. Processed products are either consumed directly in the vil-
lage, or collected by traders (collectors), or purchased by wholesalers in the vil-
lage (Figure 2). In turn, these actors supply the towns closest to the villages, no-
tably the town of Maradi (Keguil), Dan Issa (Mai Guero), Dakoro (Birnin Lallé),
and Aguié (Dan Saga). Only the products of Z. mauritiana are destined for ex-
port to Nigeria through wholesalers and collectors of city products. The mar-
keted products, which included fruit and biscuits for Z. mauritiana, comprised
68.8% and 82.14% of the citations in the ZSS and ZS, respectively. For B. aegyp-
tiaca, the marketed products were mainly fruit and oil, which covered 38.5% and
38.7% of the citations in the ZSS and ZS, respectively. Another type of product
being marketed was identified in ZSS only, and it was represented by the nuts of
B. aegyptiaca fruits.

3.1.3. Fruit Exploitation Circuit

The exploitation of the fruits of these two species was mainly done mainly in
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community areas such as grazing areas and classified forests (68.6% and 59.1%
of citations for Z. mauritiana and B. aegyptiaca, respectively) located less than 1
km from the village of Keguil and 3 km from the village of Mai Guero in ZSS.
However, we noted the presence of these two species in 7.8% (Z. mauritiana)
and 15.4% (B. aegyptiaca) of farms. In this, some producers consider the two
species nuisance to farm work due to the presence of thorns scattered in fields
after tree maintenance cutting. The presence of these two species in community
ecosystems also justifies the decision of the locals not to conserve the trees on
their own farms. In the ZS, these two species were frequently found in farms
(53.6% for Z. mauritiana and 67.6% for B. aegyptiaca) and in grazing areas (46.4%
and 22.6% for Z. mauritiana and B. aegyptiaca, respectively). These results con-
trast with those obtained in the ZS and could be explained by the absence of
community forests. In addition, local populations tend to domesticate the two
species on farms. Access to these resources is free in the two agroecological
zones, except in Birnin Lallé where some producers (3.6%) are fencing the trees
of these species in their fields. In the ZS, producers have to travel short distances
to collect the fruits of these two species because they are located near villages.
The only difficulty they encountered is the need to wake up very early to get
ahead of others and pick up the fallen fruit.

3.2. Sylvicultural and Socio-Economic Aspects of Fruit Harvesting

The tree density of these two species in the farms was very low at less than 10
trees per hectare (92.2% for Z. mauritiana and 84.4% for B. aegyptiaca in ZSS;
82.1% for Z. mauritiana and 96.2% for B. aegyptiaca in ZS). The maintenance of
both species included only ploughing and implementation of famer management
natural regeneration (FMNR). 9.8% and 25% of farmers in ZSS and 39.3% and
29% of farmers in ZS applied the maintenance work to Z. mauritiana and B. ae-
gyptiaca, respectively. The costs related to the maintenance of these species in
the fields were difficult to determine because generally the owners rely on the
rainy season. In contrast, for the FNMR, the producer used a workforce equiva-
lent to 1000 FCFA per day. This thwarts the forest plantation where investments
are more important (McEwan et al., 2020). The average annual quantity of fruit
collected per farmer per year for Z. mauritiana was estimated at 123.69 £ 112.05
kg in ZSS and 137.10 + 120.05 in ZS and that of B. aegyptiaca was estimated at
99.57 £ 52.84 kg (in ZSS) and 77.73 + 46.81 kg (in ZS) (Figure 3). The quantity
of harvested product was estimated at 39 tonnes for Z. mauritiana and 27 tonnes
for B. aegyptiaca; of those, 19 and 20 tonnes of Z. mauritiana were collected in
ZSS and ZS, respectively, and 17 and 15 tonnes of B. aegyptiaca were harvested
in ZSS and ZS, respectively. The farmers were unable to assess the amount of
fruit produced by a tree for each species due to the open nature of the farms.
However, a B. aegyptiaca tree under optimal can produce more than 52 kg/year
(Chapagain et al., 2009). As for Z. mauritiana, its production varies depending
on ecotypes and environmental conditions (Arndt et al., 2001; Ouédraogo et al.,
2006).
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Figure 3. Quantity of fruit harvested per species and agroecological zone.

On average, B. aegyptiaca fruit was sold by farmers for 63 + 21 FCFA per
kilogram. The only expenses related to fruit harvesting included labour and the
purchase of pickup equipment, which were estimated at 247 + 35 FCFA and 825
* 323 FCFA, respectively, per operator. The total investment costs were 1571 +
331 FCFA to generate a gross product equal to 5718 + 3789 CFA francs, with a
net profit of 4147 + 3804 CFA francs and a net margin of 50.31% * 47.99%. The
average price of Z. mauritiana fruit per kilogram was 84 + 22 FCFA. The total
investment costs were estimated at 2.036 + 805 FCFA and the gross product was
14.970 £ 13.583 FCFA, which generated a net profit of 12.934 + 13.369 FCFA
and a net margin of 71.71% * 21.59%. With regard to processed products, on
average, the quantity of biscuits produced per processor was estimated at 220 +
109 units in the ZSS and 173 + 23 units in the ZS; each unit was sold for 25 - 50
FCFA. The amount of oil produced by transformer per week was estimated at 3
+ 1L (ZSS) and 2 + 1 L (ZS), and it was sold at an average price of 1.431 + 420
FCFA per litre. These results indicated that fruit exploitation was beneficial to
women. Part of the income from the sale of B. aegyptiaca fruit (32.79% in ZS and
67.21% in ZSS) and that of Z. mauritiana fruit (37.29% in ZS and 62.71% in ZSS)
was used to meet basic household needs primarily related to health, education,
clothing, and food. This contribution of NTFP to households was similar to that
reported in other studies conducted in West Africa (Gustad et al., 2004; Shack-
leton et al., 2011; Gabou & Maisharou, 2015; Maisharou & Larwanou, 2015; In-
gram et al.,, 2017). After harvest, 45.1% and 61.5% of Z. mauritiana and B. ae-
gyptiaca fruits, respectively, in the ZSS were eaten unprocessed. Similarly, 71.4%
of Z. mauritiana and 83.9% of B. aegyptiaca fruits were consumed unprocessed.
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The remaining B. aegyptiaca fruit was processed and consumed in the form of
nuts (12.90%), mixed with spinach (12.10%) and pasta (44.35%), or used for oil
extraction (30.65%). As for Z mauritiana, we identified three forms of fruit
consumption: as biscuits (49.39%), mixed in porridge (17.07%), and as pasta
(33.54%). These traditional forms of consumption of Z. mauritiana fruits are
similar to those reported by studies in other communities in Africa (Nyanga et
al., 2008), but other forms of nutritional and health use of this fruit have been
also reported (Bhatia & Mishra, 2010; Mishra et al., 2011; Delfanian et al., 2016).
As for the fruit of B. aegyptiaca, its nuts and oil are utilized for human con-
sumption (Aviara, Mamman, & Umar, 2005; Al Ashaal et al., 2010) and as bio-
fuel (Chapagain et al.,, 2009) with important physicochemical properties. All
these products were consumed by men at 40.35% (ZSS) and 35.55% (ZS) and by
women at 80.6% (ZSS) and 64.45% (ZS), indicating a considerable market for
actors in the value chain of these two species. The most often cited sources of
fruit exploitation were agroforestry parklands (19.6% and 48.1% for Z mau-
ritiana and B. aegyptiaca, respectively) as well as grazing areas and classified for-
ests (58.8% and 40.4% for Z. mauritiana and B. aegyptiaca, respectively) in the
ZSS. However, in the ZS, the agroforestry parklands (42.9% and 80.6% for Z.
mauritiana and B. aegyptiaca, respectively) represented the most cited supply
source. Agroforestry parklands are community owned ecosystems in which log-
ging is unorganized. Domestication of these two species for diverse needs of the
local population has been investigated in other studies (Ouédraogo et al., 2006;
Sotelo Montes et al., 2010; Sidibé et al., 2012), and non-seminal propagation
methods should be considered to ensure successful regeneration of the two spe-
cies in the studied areas after intensive fruit harvest (e.g. Danthu et al., 2004;
Tchiagam et al., 2011).

3.3. Value Chain Sustainability

In the villages of Dan Saga (ZS) and Keguil (ZSS), after certain consumers and
processors have extracted the pulp from the fruits of Z. mauritiana, the seeds are
sold to private nurseries, NGOs et cetera for the production of seedlings. The
plants produced are grafted with improved varieties of Z. mauritiana and sold in
villages, that means it is necessary for the actors to establish a closer link be-
tween them. In contrast, the operator brings the fruits to consumers and proc-
essors, who in return can provide seeds to nurserymen, especially of the serviced
parts of these resources. The latter supplies the plants to producers, NGOs and
development organisations like project or government forestry agency for trans-
plantation. To ensure the sustainability of resources and the value chain, these
links need to be developed and extended to B. aegyptiaca trees as well as to many
other valuable species. This is how the fruit harvest will respect ecologically tol-
erable thresholds (Avocévou-Ayisso et al., 2009). To ensure the sale of B. aegyp-
tiaca oil, Dan Saga village processors have established informal contracts with
retail sellers in the most distant towns. In these contracts, the oil is collected and

sold. The retail sellers then reimburse each woman in proportion to the quantity
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supplied and keep the profit. This contract does not work well because the retail
sellers do not honor their commitment in all cases. Such kind of contract make it
much more formal in the sense of “win-win”, where all the actor’s benefit, and
can be extended to other valuable products and food stores in the region. Such
reflections have been addressed by many studies, whose authors concluded that
improving governance, knowledge of resources, the formal market and market-
ing channels can lead to the sustainable exploitation of NTFP (Avocévou-Ayisso
et al., 2009; Tieguhong et al., 2015; Wiersum et al., 2014; Ingram et al., 2017). To
ensure the sustainability of the resources and the fruit value chain of these two
species, we propose the following: 1) identify the distribution and anthropogenic
forces at the individual and collective level that weigh on the resources of these
two species; 2) ensure governance of natural resources, specifically concerted
management techniques for the propagation of these species and rational fruit
collection, fruit processing and product marketing; and 3) make more formal

relationship and strengthen the links between the different actors.

4. Conclusion

The main actors in the fruit value chain of Z. mauritiana and B. aegyptiaca are
essentially women of all age groups, with varying degrees of participation de-
pending on the agroecological zone. The hard kernels of the chain were mainly
collectors who played both the role of fruit processors and local product sellers.
It should be noted that the transporters and wholesale traders, who represented
important actors linking the villages and the urban and foreign consumers of the
products, illustrated. The trees of these two species are most commonly found in
community forest ecosystems. Consequently, their logging is unregulated due to
unrestricted access to the trees. The annual quantity of exploited fruit varied
widely depending on the operators. The fruit of Z. mauritiana was mostly proc-
essed into biscuits by local villagers, and those of B. aegyptiaca were extracted for
oil and almonds, which were then offered in the local and foreign village markets
and urban markets at increasing frequency. Very little investment was required
along the chain, resulting in the net margins greater than 50% for both species.
The income was mostly used for basic household needs. The links of the sus-
tainable value chain were defined. The results presented in this study can be
used to guide public policies for sustainable management of forest resources and
fight against food insecurity and poverty in Niger and beyond, in areas occupied

by the same species.
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