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ARTICLE INFO ABSTRACT
Keywords: Tropical forests play a vital role in sustaining rural livelihoods while providing essential ecosystem services at
Community-based forest management global, regional, and local scales. However, increasing human pressure and changing socio-economic dynamics
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Subsistence strategies and biodiversity

threaten the balance between conservation goals and community subsistence needs. In tropical regions,
household dependence on forest resources is influenced by complex socioeconomic and demographic factors.
This study, conducted in 10 villages adjacent to the Angossas Community Forest (ACF) in eastern Cameroon,
assessed how socioeconomic and demographic factors shape forest dependence and local sustainability strate-
gies. Using stratified random sampling, 223 households were surveyed using semi-structured questionnaires,
which captured demographic, cultural, and socio-economic variables through both closed- and open-ended recall
questions. The methodology integrated descriptive statistics, non-parametric tests (Kruskal-Wallis), binary lo-
gistic regressions, and interdependence tests. The Dependency Index (EDI) was estimated at 0.15, indicating that
78.38% of households were dependent on forest resources. Dependence levels varied significantly across forest
product categories (p < 0.05), particularly for timber (15.42%), traditional medicine (16.14%), food (14.22%),
cultural practices (13.98%), and handicrafts (12.53%). Regression analysis revealed that education level
significantly influenced subsistence use (p = -0.165; p = 0.015) and medicinal plant collection (p = 1.605; p =
0.030). Gender (f = 1.860; p = 0.001) and age (p = 0.624; p = 0.028) were identified as key determinants for
timber extraction and agricultural practices. Tree felling was the most prevalent activity (64.04%), while 82.09%
of the population engaged in slash-and-burn agriculture. Intensive exploitation affected 41.75% of resources,
resulting in species depletion.

Our study findings highlight the need to integrate socio-economic factors into forest management policies.
Community-based strategies should be strengthened with targeted support and rigorous monitoring to ensure
sustainable use of forest resources while safeguarding rural livelihoods.

1. Introduction reason, forests play a crucial role in rural livelihoods across developing
countries, enabling income diversification and ensuring food security

Tropical forests represent vital biodiversity reservoirs and essential [4-9]. However, increasing demand for forest resources threatens both
habitats while providing crucial resources [1]. They provide tangible ecosystem sustainability and the livelihoods that depend on them [10,
resources (e.g., timber, firewood, medicinal plants, food, and construc- 11]. High dependence, especially in rural areas, stems primarily from
tion materials) and intangible benefits to communities [2,3]. For this limited economic alternatives, often leading to unsustainable practices
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[12]. Therefore, promoting sustainable forest management is necessary
to secure ecosystem services while supporting local communities.
Furthermore, understanding how extraction practices influence
resource sustainability is critical, as well-managed harvesting can sup-
port conservation, whereas unsustainable exploitation accelerates
degradation. Simultaneously, understanding the factors that affect the
dependency of households on forest resources is crucial for effectively
monitoring and conserving forest ecosystems [11,13]. This relationship
can be interpreted through the Sustainable Livelihoods Framework
(SLF), which highlights the role of forest resources in household survival
strategies when other forms of capital are lacking [14].

Several studies have examined the role of forests and forest resources
in supporting the livelihoods of rural households. In sub-Saharan Africa,
approximately 750 million individuals, accounting for 93 % of rural
households, primarily depend on firewood as their primary source of
energy [15,16]. For example, in Cameroon, firewood accounts for 21 %
of household cooking needs, whereas in the Democratic Republic of
Congo, it meets 70 % [17]. Additionally, about 500 million people rely
on small-scale agriculture, with forest resources contributing up to 70 %
of household income in tropical rural areas [18]. Notably, 80 % of the
population depends on Non-Timber Forest Products (NTFPs) for liveli-
hood [4]. These figures illustrate the extent of dependency, which can be
understood through the lens of Dependency Theory. According to De-
pendency Theory, this high level of dependency reflects structural
poverty and a lack of alternative economic opportunities, trapping
households in unsustainable practices [19]

The contribution of forests to household livelihoods varies across
different socio-economic groups, geographic areas, and time scales [20,
21]. For instance, forest products are at the core of socio-economic
development in forest communities, as they contribute about 38 % or
more of household income than any other income-generating activity in
Ghana [22], 39 % in the Dendi district of Ethiopia [23], and 31 % in the
Northern and Western Rwanda [24]. In Cameroon, where forests cover
approximately 47 % of the national territory, around 20.6 % of the forest
cover is used for agricultural purposes [25]. Forest resources contribute
between 35 % and 44 % of total household income [26]. These findings
emphasise the importance of understanding local factors that influence
forest dependency, which significantly affects how forest resources are
utilised and conserved [27]. At this stage, the Socio-Ecological Systems
(SES) framework can be utilised to demonstrate how ecological condi-
tions (resource availability, forest cover) interact with social variables
(household size, education, gender, age) to structure forest use [28].

Communities living near forests exhibit diverse management prac-
tices shaped by their specific land-use objectives [29]. Slash-and-burn
agriculture, widely practised in tropical regions, significantly modifies
forest ecosystems and, in some cases, integrates resource conservation
strategies. Certain communities selectively harvest forests while pre-
serving key tree species and/or certain parts of the forest due to their
cultural, medicinal, or economic importance [30]. These practices have
profound implications for the sustainability and availability of re-
sources. From the perspective of the Common-Pool Resources (CPR)
Theory [31], these practices illustrate the role of customary norms and
collective rules in avoiding the ‘tragedy of the commons’ [31].
Community-based Forest management initiatives have been identified
as crucial mechanisms for reducing dependency and mitigating defor-
estation. Although community-based management offers promising re-
sults, its effectiveness remains mixed and depends heavily on the
socio-economic and institutional context. As the rural populations
continue to grow, the impact of socio-economic and demographic fac-
tors on forest dependency remains poorly explored. However, their de-
gree of impact varies by region [32], and the results may be
context-specific [33].

Research worldwide has consistently shown a strong association
between the use of forest products and the socioeconomic and de-
mographic characteristics of households [3,34-36]. Education level is a
significant determinant of dependency, as higher educational levels tend
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to lessen the dependency on forest resources, while lower educational
levels correspond to a higher dependency on forest resources due to
fewer economic opportunities [36-39]. This factor is crucial for un-
derstanding the disparities in forest resource use among local people.
Household size also influences resource use, with larger families often
relying more heavily on forest products due to their greater subsistence
needs [40-42]. Additionally, older household heads rely more on forest
resources due to traditional knowledge and established collection
practices [40]. Gender plays a significant role in the type of forest
products used [43], with women playing a crucial role in sustainable
forest management and promoting alternative livelihoods [44]. They
specialise in NTFP collection, while men are engaged in timber har-
vesting and charcoal production [45,46]. Gender integration provides
nuanced insights into dependency schemes. Beyond socioeconomic
factors, it has been found that even forest proximity is related to but not
synonymous with forest dependency [10]. Proximity to the forest
generally boosts dependence by making access easier, but it does not
alone decide the level of dependence, which is also influenced by
socio-economic factors.

Land use and land cover changes are major drivers of dependency,
particularly the conversion of forest lands to agricultural uses, which
negatively impact the forest structure and access to natural resources
[47,48]. Communities often rely on forest products to generate supple-
mental income or sustain livelihoods, as agricultural expansion has
depleted resources and converted conservation habitats [49]. Further-
more, uncontrolled practices such as fuelwood extraction and the wild
harvesting of fruits and seeds impair the regeneration of tree species and
drive forest degradation [50]. These unsustainable harvesting patterns
threaten biodiversity and disrupt the provision of ecosystem services.
However, harvesting modalities such as seasonality and selective
extraction remain understudied.

Approximately 51 % of the Cameroonian population resides in rural
areas [51], where forest resources are essential for environmental bal-
ance. NTFPs contribute up to 38 % of the annual household income for
rural populations in some areas, acting as a safety net during agricultural
crises [52]. Community-based management also shows promise for local
development, as evidenced by the 1171 temporary jobs generated by 15
community forests in 2018, with substantial participation from indige-
nous Baka people (30 %) and women (15 %). Despite this potential,
Cameroon's humid forests face severe threats, with an annual defores-
tation rate of 1.04 % [53]. This loss is driven by complex socioeconomic
pressures that critically shape forest use and conservation outcomes [54,
55]. The Angossas Communal Forest (ACF), located in the eastern part of
the country, exemplifies these challenges. It is under intense pressure
from deforestation, unsustainable agricultural practices, and unsus-
tainable resource extraction. It is therefore crucial to evaluate the
effectiveness of community-based conservation initiatives to reconcile
local livelihoods with long-term sustainability. This reflects the theory of
Community-Based Resource Management (CBRM), which posits that
when local communities have management rights and viable economic
alternatives, they are better placed to ensure forest sustainability [56].

The growing pressure on forest resources challenges the sustain-
ability of current practices and necessitates robust management strate-
gies [57], often resulting in severe resource depletion, deforestation, and
forest degradation [58,59]. Initiatives frequently fail when misaligned
with household dynamics and subsistence requirements [60], making
the integration of sustainable extraction methods and community-based
approaches essential for balancing conservation objectives with local
livelihood needs.

Understanding the interplay between local populations and forest
resources in the ACF context reveals fundamental sustainability chal-
lenges. This relationship is characterised by a dynamic socio-ecological
interdependence where communities rely on forests for essential liveli-
hoods such as NTFP collection, small-scale agriculture, and hunting, as
well as for cultural and spiritual practices [10]. However, the absence of
viable economic alternatives often forces communities into
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unsustainable practices. For instance, unsustainable agriculture and
resource overexploitation exacerbate the impacts on biodiversity, food
insecurity, and poverty (e.g. gathering of non-timber forest products
such as wild mango and Garcinia kola; cultural practices related to
initiation rites and spiritual ceremonies). Consequently, designing
effective conservation strategies in the ACF is contingent upon intro-
ducing rational resource management plans and, crucially, developing
sustainable economic alternatives that alleviate pressure on forest eco-
systems while supporting local well-being [61]. Therefore, to better
understand this complex dynamic, it is necessary to mobilise a solid
theoretical framework that allows for the articulation of socio-economic
determinants, forest uses, and conservation issues.

Increased pressure on tropical forest ecosystems by local commu-
nities raises critical questions about the practice of sustainability [10].
This study adopts a multi-theoretical approach to analyse the drivers
and consequences of forest dependency (Fig. 1). The SLF provides an
understanding of how households rely on forest resources as part of their
livelihood strategies, depending on their access to natural, financial,
social, physical and human capital. Dependency theory highlights the
structural constraints (e.g., poverty, marginalisation, lack of alterna-
tives) that trap rural households in heavy dependence on natural re-
sources. The Common-Pool Resources (CPR) Theory [31] emphasises
that forests, as common goods, are at risk of overexploitation in the
absence of collective institutions and effective management rules.
Socio-ecological systems (SES) theory offers a holistic perspective on the
interactions between biophysical conditions (proximity to forests,
land-use changes), social structures (household size, gender, education,
age), and ecological feedbacks that sustain or degrade ecosystems.
Community-Based Resource Management (CBRM) theory explains how
participatory governance can moderate the relationship between high
dependency and degradation by regulating extraction, providing eco-
nomic alternatives and strengthening conservation outcomes. Thus, this
framework integrates socio-economic, demographic and ecological di-
mensions, providing a robust basis for evaluating the Angossas Com-
munity Forest (ACF) as a case study aimed at reconciling subsistence
needs and conservation imperatives. However, despite the explanatory
contribution of these theoretical approaches, gaps remain in the litera-
ture, particularly regarding their application to the Cameroonian
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context and their articulation with local forest governance.

Most research has focused on the socio-economic and demographic
factors influencing dependence on forest resources [3,11-13,41], with
few studies specifically addressing Cameroon (e.g., [27,62]). However,
this body of work often neglects the combined influence of
socio-economic, demographic, and geographical factors in shaping
household dependency. Furthermore, limited attention has been given
to how forest-based activities and product collection practices affect
forest sustainability, particularly in the context of community forests.

This study addresses these gaps by answering the following ques-
tions: (1) What is the level of dependency of local communities in the
Mboanz sub-district on forest resources, and what are the key socio-
economic factors influencing this dependency? We hypothesise that
the dependence on forest resources among communities in the Mboanz
district is significantly influenced by the interaction of socio-economic,
demographic and geographical factors, amplifying their reliance for
subsistence and income. (2) How do forest-based activities and forest
product collection practices impact conservation and forest sustain-
ability? We hypothesise that unsustainable practices (intensive/non-
selective harvesting and unsuitable agriculture) reduce resource avail-
ability, forest density, and species diversity, compromising the sustain-
ability of forest ecosystems.

2. Materials and methods
2.1. Study area

The study was conducted in riparian villages adjacent to the ACF
within the sub-district of Mboanz in the Haut Nyong department of the
Eastern Region of Cameroon. Data collection was carried out between
August and September 2024. Phytogeographically, this area falls into
the semi-deciduous dense forests of the GuineoCongolian domain [63]
and lies between the coordinates 4°4'60N and 12°58 60E. The Mboanz
district has an area of 600 km?2 The land is primarily flat, with an
average elevation of 600 m The climate is equatorial, with four unevenly
distributed seasons. Approximately 2000 mm of precipitation is recor-
ded annually, and the annual average temperature ranges between 25 °C
and 26 °C. Soils, primarily ferralitic and hydromorphic, are most
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Fig. 1. Conceptual framework of socio-Ecological interactions: Community-Based management as a moderator of forest dependency and sustainability outcome.
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appropriate for perennial and food crops. The Mboanz sub-district is rich
in forest resources such as NTFPs (e.g., Irvingia gabonensis, Ricinodendron
heudelotii, Baillonella toxisperma, Kola edulis, Garcinia kola, Voacanga
africana), timber, and firewood [64]. The population, predominantly
rural (82 %), is estimated at 19,888 inhabitants, with a female majority
of 52.5 %. Although agriculture remains the primary activity, the
collection of forest resources also plays a significant role in the activities
of the local inhabitants.

2.2. Selection of sites and sampling design

Data collection was planned to ensure a significant representation of
the communities living around the ACF. To this end, ten neighbouring
villages were rigorously chosen for this study due to their proximity to
the ACF and their relevance as essential sources of historical, socio-
economic, and forestry information. These villages were selected to
cover the commune's various socio-economic and demographic realities.

A stratified random sampling with proportional representation of the
resident population by village and gender was used to select households
within the study [65]. With an overall sampling rate of 2.63 % of the
total population (4536 females and 3936 males), the distribution of
respondents (60 females and 163 males) aligns with the demographic
structure reported in the most recent census data [64]. This ensured that
each village and both genders were adequately represented while
remaining feasible in terms of time and resources, which is consistent
with exploratory socio-ecological studies that rely on household-level
interviews. This method helps avoid selection bias by giving each
household an equal chance of inclusion, thereby enhancing the study’s
external validity [66]. It also ensures a balanced distribution of house-
holds across all villages, which is especially useful when the population
is geographically dispersed [67]. The selection of households also
depended on additional criteria, such as hospitality and the residents'
ability and willingness to respond to the pre-prepared questionnaire
[68].

Before each household survey, the purpose of the study was clearly
explained to the community members, and prior informed consent was
obtained in accordance with the guidelines for applying the Nagoya
Protocol and the newly adopted ABS law of Cameroon. Verbal consent
was obtained from local authorities (represented by local chiefs) and the
participants. This consent was obtained after detailed explanations of
the survey objectives, procedures, risks, and potential benefits were
provided. Participants had the opportunity to ask questions and with-
draw at any time. Oral informed consent was not recorded.

This semi-structured questionnaire was carefully designed, tested,
and validated to ensure the relevance of the collected data [65]. This
sampling approach was guided by a desire to ensure a balanced repre-
sentation of the various socio-economic and demographic realities
within the various villages riparian to the ACF, thus providing a robust
basis for analysing the influence of socio-economic and demographic
factors on the population's dependency on forest resources [66].

2.3. Data collection

The questionnaire was administered to 223 individuals in the form of
semi-structured recall questions, including both closed-ended and open-
ended questions [67]. Sociodemographic variables collected included
gender, age, respondent ethnicity, origin, religion, education level,
marital status, household size, residential status, duration of residence,
and reasons for settling in the locality.

Regarding economic aspects and the level of dependency of pop-
ulations on forest activities, the questionnaire covered primary and
secondary activities, and income-generating activities; types of fuel and
construction materials used; presence and sale of livestock; number and
size of fields; resource collection distance; exploitation status and
duration; various crops and production rates. Regarding the dependence
on forest resources, the questionnaire focused on the use of various
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forest species for different purposes, including food, medicinal uses,
fuelwood, artisanal woodworking, cultural and spiritual practices,
ecotourism, and the distance of collection, on a scale ranging from 0 to
10 points. For this scale, 0-3 corresponded to low dependence, 3-7
moderate dependence, and 7-10 high dependence.

To assess community involvement in the sustainability and conser-
vation of forest resources through management practices, questions
were asked about resource extraction methods (felling, gathering, and
debarking) and the parts most commonly used (whole stems, roots,
leaves, sap, and bark). Perceptions of species availability (available, less
available, threatened, or rare) and frequency of use (heavily used or less
used) were also mentioned. Agricultural practices included shifting
cultivation, conservation agriculture, monoculture, mixed cropping, and
conservation strategies that focused on seedling preservation, tree con-
servation, and the planting of tree species.

Direct observations were conducted concurrently with interviews to
verify specific participant responses. These observations are crucial as
they provide the opportunity to analyse real-life situations in detail [68].
They also enable researchers to validate data collected through other
research methods [68]. In this study, direct observations were crucial for
authenticating local subsistence activities and ensuring that household
assets corresponded to established wealth rankings.

2.4. Data analyses

Descriptive and multivariate analyses, non-parametric tests, and bi-
nary logistic regressions were conducted using IBM SPSS Statistics
27.0.1 and R software. Descriptive statistics such as percentages and
proportions were employed to summarise sociodemographic, economic,
and forest resource data used by the populations. Homogeneity tests
were performed to determine if the data followed a normal distribution.
After verifying the non-normality of the data, a Kruskal-Wallis non-
parametric test was performed at a significance level of 0.05 to compare
the proportions between the different variables related to forest re-
sources [12,69]. Interdependence tests were developed for associations
between categorical variables. Additionally, two levels were used to
assess dependency among riparian communities: 1) activities within the
forest contributing to ecosystem reduction, presented as proportions and
means; 2) diverse uses of forest resources. For the latter, mean scores
were used, following the recommendations of [24]. Respondents were
categorised by age: 17-25 years as the youngest group, 25-60 years as
adults capable of physical activities within the forest, and 60 years and
above as those physically incapable. Individuals aged 60+ show reduced
engagement in physically demanding forest activities, consistent with
findings in similar contexts [70]. This pattern reflects not inherent in-
capacity but rather how rugged terrain exacerbates age-related mobility
constraints, limiting access to dense resources [71]. Their roles thus shift
toward resource valorisation and ecological knowledge transmission.

In this study, dependence is operationalised as a composite construct
incorporating (i) the use and extraction of forest resources and (ii)
engagement in forest-related activities. In accordance with the method
described by [26], an IDE ranging from O to 1 is calculated by comparing
the proportion of respondents who report being unable to extract forest
resources or participate in forest-related activities with the proportion of
respondents who report being able to do so. The threshold of 0.50
proposed by [26] is used for categorisation of a household: IDE > 0.50
indicates high dependence and IDE < 0.50 indicates low dependence.
This index enables a comparative assessment between individuals who
can and cannot exploit forest resources, revealing access inequalities. It
measures the economic vulnerability of dependent households [72] and
identifies at-risk groups (elderly/young people) affected by conservation
[73]. The use value, vulnerability, frequency of occurrence and con-
servation status of each species cited were determined.

An analysis of the predictive capacity of the aforementioned inde-
pendent variables influencing forest product use and perceived causes of
reduced dependency on forest resources was conducted using a binary
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logistic regression model. This model was chosen for its relevance in
determining the impact of predictive variables on dichotomous depen-
dent variables (i.e., variables with only two categories or values) [34,
49]. Noted for its flexibility with minimal classification error [74]. It's a
statistical technique recommended for analysing dichotomous depen-
dent relationships [12,40,69]. Therefore, the binary logistic regression
model was used to identify variables affecting the use of forest resources
or forest-based activities, where independent variables were regressed
on dependent variables according to the econometric model.

VA
log(Y) = In( — ﬂ) = Bo + PiXui + BoXoi + oo + BXic

With Log being the natural logarithm (In) of the odds of Y, where
odds are the ratio of the probability (r) of Y occurring to the probability
(1—m) of Y not occurring. Here, PO represents the intercept, and p1, p2,
..., Pk are the coefficients of the independent variables X1, X2, ..., Xk.

In line with Fig. 1, activities are theorised as mediators; empirically,
we estimate drivers of both resource-use outcomes and activity partic-
ipation as dependent variables to reveal the mechanisms connecting
household characteristics to forest dependence.

Table 1
Sociodemographic characteristics of households.
Variable Characteristics Proportion ( Mean SD
%)
Sex Men 73.09 16.3 4.52
Women 26.91 6 3.4
Age / / 48 15
years years
Ethnic Maka 87 19.4 4.88
Eton 0.89 1 0
Mathan 0.45 1 0
Symme 0.45 1 0
Zinie 0.45 1 0
Origin Indigenous 89.67 20 4.4
Non-native 6.72 1.67 0.59
Foreigner 3.59 1.6 0.72
Educational Non-formal 2.24 1.25 0.38
level Primary 39.42 7.9 3.68
Secondary 51.57 11.67 2.74
Higher 6.28 2 0.86
Marital status Married 60.93 13.6 2.39
Divorced 2.24 1.67 0.44
Single 28.7 6.27 2.43
Widowed 6.28 1.75 1.23
Vocational 24.66 5.5 1.9
training
Household size Number of people in / 3 2.58
employment / 1.21 0.89
Number of women / 5.10 3.93
Number of children
Residential Permanent 90.58 20.2 4.4
status Seasonal 1.79 1 0
Temporary 5.38 1.71 0.61
Length of 0-5 years 13 3.33 1.80
residence 6-10 years 8.07 2.25 1
11-20 years 11.7 3.25 1.06
21-25 years 3.59 2.4 0.48
26-30 years 8.07 1.33 0.44
Since birth 44.84 10 3
Over 30 years 11.66 2.07 1.08
Collection < 1km 0.45 1 /
distance 1-3 km 4.04 9 /
3-5 km 19.28 43 /
5-10 km 53.81 120 /
< 10 km 20.43 50

SD : Standard Deviation.
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3. Results
3.1. Household characteristics

Demographic characteristics of the 223 respondents interviewed in
all 10 target villages riparian to the ACF are summarised in Table 1.
73.09 % of the sampled respondents were men, and 26.91 % were
women. The average age of the respondents was 48 years, with an
average household size of 9.46. These households generally comprised 5
individual members who could participate in forest-based activities,
with an average of 5.10 children and 1.21 women per household. The
area's illiteracy rates were high, as most respondents had lower levels of
education: 39.42 % had primary education, 51.57 % had secondary
education, and only 6.28 % had tertiary education. Almost all re-
spondents (90.58 %) were permanent residents of the locality, with a
mean residence duration of 20.2 years. Moreover, 53.81 % of the par-
ticipants covered a distance of 5-10 km to collect forest products.

In contrast, only 0.45 % of the surveyed households for all 10
contiguous villages had access to electricity in their home. Most of them
depend solely on conventional energy sources, such as firewood (78.02
%), charcoal (6.28 %), and agricultural crop residues (4.48 %) (Fig. 2).

3.2. Sources of household income

The analysis of household income sources reveals a diverse range of
livelihoods among local communities. It included Agriculture, forestry
activities, timber trading, and some NTFP. With 63.95 % of households
being primarily dependent on agriculture, it plays a significant role in
the local economy. Timber harvest and NTFP collection, among forestry
activities, provide about 20 % of the total household income. Explora-
tion generates income that accounts for 16.40 % of the total income due
to fishing. However, the contribution of non-forest sources of income
varied with the socioeconomic characteristics of households (Table 2),
as livestock sales (49.17 %) and small-scale trading (1.14 %) were sig-
nificant sources of income.

3.3. Dependence on forest resources and contribution to household
income

3.3.1. Household dependence on forest resources at global and spatial
location levels

Analyses of dependence on the use of forest resources by local pop-
ulations at the global level (Table 3; Appendix Al) and at the village
level (Table 4; Appendix A2) reveal a variety of uses, and they differ
significantly. Forest resources account for 73.38 % of global dependency
and household income. The most commonly used resource is medicinal
plants (32.23 %, Table 3), with an average consumption of 6.40 + 1.34
per household. Firewood follows at 29.21 % (6.17 + 1.68, n = 64) and
food at 24.30 % (7.86 + 1.27, n = 59). Cultural practices = 23.01 %
(4.96 + 2.96, n = 56); wood timber = 14.22 % (5.39 + 2.03, n = 59);
spiritual practices = 23.14 % (1.40 + 1.23, n = 58). The Kruskal-Wallis
test indicates significant differences (p = 2.2e-16). The mean values of
forest resource use showed significant differences (p < 0.001; Appendix
Al), revealing that food collection differed significantly from other
forest activities, including cultural practices and handicrafts.

The reliance on forest resources and services also differs for 10 vil-
lages (Table 4; Appendix A2). MBA has the maximum dependency on
firewood (46.9 %), food (30.5 %), and medicinal plants (43.3 %).
Anguegue then presents a particular pattern, given the great use of
medicinal plants (9.0 %) and the absence of firewood use. Bagbézé 2 had
the highest dependence on firewood (17.2 %) but the lowest engage-
ment in cultural practices (0.0 %). The chi-square test (y* = 154.39, df =
54, p = 1.32 x 10" (—11)) indicates substantial spatial variation in
resource dependence. The IDE obtained in the locality is 0.15 with a
standard deviation of 0.07. This IDE varies significantly (p < 0.05) be-
tween the ten villages, ranging from 0.07 for the Angossas 2 locality to
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Fig. 2. Proportion of energy sources used by households.

Table 2
Socioeconomic Characteristics of Households in the 10 Surveyed Villages.

Variable Characteristics Proportion ( Mean SD
%)
Primary Agriculture 63.95 9.85 2.02
occupation Fishing 16.40 2.5 0.98
Non-Timber Forest 13.30 2.3 0.75
Products (NTFPs)Trade 6.36 1 0
Timber Trade
Income- Agriculture 73.81 129.00 14.7
generating Fishing 24.02 41.99 9.04
activities Non-Timber Forest 1.72 3.01 0.96
Products (NTFPs) Trade 1.14 1.98 0.02
Timber Trade
Building Local material 31.54 7.03 2.00
material
Livestock Presence of livestock 50.83 9.2 4.6
Sale of livestock 49.17 10.9 3.7
Fields Presence of a field Number ~ 78.82 17.8 4.72
of fields / 2.64 1.29
Size of the fields / 2.11 1.22
ha
Land status Owner 90.42 191.98 15.69
Migrant 9.58 20.37 5.03

SD : Standard Deviation.

Table 3
Household dependence on forest resources and services.
Uses of forest Proportions of households sampled ~ Mean n
resources (%)
Cultural practices 23.01 4.96 +2.96° 56
Firwood 29.21 6.17 £ 1.68" 64
Food 24.30 7.86 + 1.27¢ 59
Handicrafts 22.92 5.04 +2.827 52
Medicinal 32.23 6.40 + 1.34° 67
Spirituals practices 23.14 1.40 +1.23¢ 58
Wood timber 24.65 5.39 + 59
2.03%
Total 179.46 37,22 + 415
13,33

IDE = 0.15 + 0.07; p-value = 2.2e-16

Means followed by the same letter between columns are not significantly
different according to the Kruskal-Wallis test at p < 0.05.

0.28 for the Mpoundou locality (Appendix A2). This dependence varies
significantly between villages (Table 4; p < 0.05). In the localities of
Mba and Mpalampouam, 28.8 % of households depend on handicrafts,
and 47.5 % on timber extraction (Mba), whereas the villages of
Angeugue, Bagbezé, and Bagoboung showed no dependence on handi-
crafts (Table 4).

3.3.2. Household engagement in forest-based economic activities

Participation in forest-based activities varies significantly at the
global (Table 5; Appendix A3) and local levels (Table 6). Globally, it was
found that agriculture (33.76 % (8.15 + 2.08, n = 66, Table 5)) was the
leading forest-based activity, followed by the trade of NTPFs (32.12 %,
3.54 + 3.26, n = 61). Fishing (31.46 %) and hunting (31.46 %) are equal
contributors, despite the average use of fishing (3.49 + 2.45, n = 59)
being higher than that of hunting (2.20 + 1.37, n = 59). The timber
trade is the least prevalent, with 31.46 % of households involved,
recording the lowest mean participation in the timber trade (1.36 +
1.49, n = 59). Using the Kruskal-Wallis test, significant differences are
observed across levels of involvement (p < 2.2e-16). In Appendix A3,
apparent statistical differences in economic activities are also described,
with significant differences noted between agriculture and the fishing
and timber trade (p < 0.001).

Table 6 illustrates the households' dependence on forest-based ac-
tivities within the villages. It was found that participation in forest-based
activities differed significantly across the sample villages (X-squared =
54.142, df = 36, p-value = 0.02659). Indeed, it was found that agri-
culture is the most common activity, particularly in Mba, where 37.9 %
of households are engaged, compared to other villages, where partici-
pation is lower (e.g., Anguegue and Zendé, with 0.0 %). Fishing also
showed notable engagement in Mba (57.6 %) and moderate involve-
ment in Angossas 2 (13.6 %) and Andjouk (13.6 %). Hunting is most
prominent in Mba (50.8 %) and is relatively common in Angossas 2 (8.5
%) and Andjouk (18.6 %). The trade of non-timber forest products
(NTFPs) and timber trade is also significant in some villages, with Mba
again exhibiting high percentages (52.5 % and 50.8 %, respectively).

3.4. Influence of socio-economic determinants on the use of forest
resources

Results from the analysis indicate that socio-economic and de-
mographic factors have a significant influence on the use of forest
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Proportion of household dependence ( %) on forest resources in the ten villages bordering the Angossas communal forest.

Localities Uses of forest resources ( %)
Cultural practices Firwood Food Handicrafts Medicinal Spirituals practices Wood timber
Andjouk 16.1 0.0 10.2 11.5 45 6.9 11.9
Angossas 2 12.5 0.0 10.2 15.4 45 10.3 13.6
Angossasl 12.5 0.0 5.1 9.6 4.5 6.9 5.1
Anguegue 0.0 9.4 10.2 0.0 9.0 5.2 0.0
Bagbeze 2 0.0 17.2 8.5 0.0 7.5 12.1 0.0
Bagoboung 8.9 17.2 5.1 0.0 4.5 1.7 0.0
Mba 37.5 46.9 30.5 28.8 43.3 50.0 47.5
Mpalampouam 0.0 0.0 8.5 28.8 11.9 6.9 13.6
Mpoundou 7.1 9.4 5.1 0.0 4.5 0.0 5.1
Zendé 5.4 0.0 6.8 5.8 6.0 0.0 3.4
Total 100 100 100 99.9 100 100 100
Count 56 64 59 52 67 58 59
X-squared = 154.39, df = 54, p-value = 1.32e-11
women are more engaged in traditional medicine, exerting a significant
;able; 1dd d forest-based activiti negative influence (8 = —3.459; p = 0.03; Appendix A4). In contrast, the
ouseno. ependence on rorest-based activities. . ope .
P gender of the household head showed a significant influence on crafts-
Other activities Proportions (%) mean n manship (8 = 0.077; p = 0.026), with men having a notable influence (3
Agriculture 33.76 8.15 + 2.08° 66 = 1.860; p = 0.001; Appendix A4). The gender of the household head
Fishing 31.46 3.49 + 2.45° 59 also influenced timber extraction (3 = 1.860; p = 0.001), with men being
. c
Hunting 81.46 220 & 1'37b 59 particularly involved, exerting a negative influence (8 = —1.591; p =
Trade PFNL 32.12 3.54 + 3.26 61 0.001: A dix A4
TradeTimber 31.46 1.36 + 1.49° 59 -001; Appendix Ad). o
Total 160 18.77 + 10.65 304 Household size was found to have a significant influence on food-

p-value < 2.2e-16

Means followed by the same letter between columns are not significantly
different according to the Kruskal-Wallis test at p < 0.05.

Table 6
Proportion of household dependence ( %) on forest-based activities per village.

Villages Other activities ( %)

Agriculture  Fishing  Hunting  Trade TradeTimber

PFNL

Andjouk 13.6 13.6 18.6 11.5 10.2
Angossas 2 18.2 13.6 8.5 11.5 15.3
Angossasl 6.1 1.7 0.0 1.6 5.1
Anguegue 0.0 0.0 5.1 3.3 5.1
Bagbeze 2 6.1 0.0 5.1 3.3 3.4
bagoboung 6.1 0.0 3.4 0.0 0.0
Mba 37.9 57.6 50.8 52.5 50.8
Mpalampouam 7.6 13.6 3.4 9.8 6.8
Mpoundou 0.0 0.0 5.1 6.6 3.4
Zendé 4.5 0.0 0.0 0.0 0.0
Total 100.0 100.0 100.0 100.0 100.0
Count 66.0 59.0 59.0 61.0 59.0

X-squared = 54.142, df = 36, p-value = 0.02659

resources. The analysis results revealed diverse influences (Table 7;
Appendix A4). Age was found to have a significant impact on forest
resources used for food (8 = 0.547; p = 0.023), with this influence
varying according to the age group of the household head. Individuals
aged 25-60 years (3 = —0.040; p = 0.001) and those 60 years (3 = 1.266;
p = 0.020; Appendix A4) exerted more influence on food-related forest
resource use. Traditional medicine was also influenced by the age of the
household head (8 = —5.627; p = 0.033), particularly those aged 17-25
years (f = —5.863; p = 0.001) and 25-60 years (8 = —4.020; p = 0.002;
Appendix A4). Age had a negative and significant influence on the
collection of firewood ( = —5.280; p = 0.016), timber (3 = 0.624; p =
0.028) for individuals aged 25-60 years (8 = —0.849; p = 0.002) and 60
years and older (8 = 0.258; p = 0.032), and cultural ( = —0.175; p =
0.031) and spiritual practices (8 = —0.094; p = 0.031).

The analyses also established that gender significantly influences (8
= 0.299; p = 0.025) the use of forest resources for food, with women
being more involved ( = —0.610; p = 0.001; Appendix A4). Moreover,

related forest resource use (p = —0.165; p = 0.015), particularly in
relation to the number of children and women in the household (f =
—4.445; p < 0.001; f = —4.433; p < 0.001, respectively). It also
significantly negatively influenced firewood collection (8 = —3.123;p =
0.022) and craftsmanship (8 = 0.087; p = 0.008).

Education level showed a significant influence on food-related forest
resource use (f = —0.165; p = 0.015), particularly among the less
educated (non-formal: # = —0.354; p < 0.001; primary: § = —2.099; p =
0.010; secondary: 8 = 0.196; p = 0.001; Appendix A4). It also had a
significant impact on firewood collection (f = 0.276; p = 0.032) and
timber extraction (8 = 1.605; p = 0.030), with the less educated being
more involved (non-formal: = 1.306; p = 0.045; primary: = 2.435; p
= 0.010; secondary: # = —0.455; p = 0.015; Appendix A4).

Off-forest income is a crucial alternative income source for house-
holds, helping to alleviate pressure on forest resources. Livestock pres-
ence had a significant and negative influence on the use of forest
resources for food (f = —0.399; p = 0.032) in the study area. Conversely,
the presence of livestock (3 = 0.088; p = 0.014) and livestock sale (5 =
—4.035; p = 0.017) significantly influenced firewood extraction. Live-
stock presence (8 = 0.287; p = 0.021) and sale (f = —0.607; p = 0.042)
also significantly influenced traditional medicine. The distance to the
forest affected the collection of forest resources for craftsmanship (8 =
0.087; p = 0.008; Table 7).

3.5. Influence of socio-economic and demographic determinants on forest-
based activities

The regression model showed that the age of the household head did
not significantly influence agricultural activities (8 = 0.045; p = 0.064;
Table 8). However, individuals aged 25-60 years had a significant
impact (8 = 0.003; p = 0.002; Appendix A5). In contrast, age signifi-
cantly affected the trade of non-timber forest products (NTFPs) (8 =
—1.090; p = 0.036), with younger individuals (3 = —4.138; p = 0.016)
and adults (f = —0.345; p = 0.031; Appendix A5), exerting negative
pressure on resources. Age also negatively influenced hunting (8 =
—4.651; p = 0.040) and fishing (5 = —1.654; p = 0.011). No significant
influence of educational level on related activities was observed.

Gender significantly influenced agricultural activities (8 = 0.395;p =
0.026), with both men and women participating (p < 0.05; Appendix
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Table 7

Influence of socio-economic and demographic determinants on the use of forest resources.
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Independent Food (n = 29) Medicinal (n = Firewood (n = Wood Timber (n = Cultural Practices (n = Spiritual Practices (n=  Handicrafts (n =

Variable 17) 26) 73) 25) 12) 41)

Gender 0.299 (2.321) * —3.241 (4.427) 0.739 (4.303) —1.018 (0.681) * —2.150 (4.280) 3.248 (1.787) 0.077 (1.448) *

Age 0.547 (0.583) * —5.627 (2.375) —5.280 (5.420) 0.624 (0.839) * —0.175 (1.569) * —0.094 (3.893) * —2.864 (6.302)

Household size —2.433 —1.167 (4.303) -3.123 1.806 (7.474) —7.170 (11.274) —1.657 (12.533) —0.679 (8.868)
(16.011) (15.851) *

Educational level —0.165 —0.191 (6.583) 0.276 (0.851) * 1.605 (2.975) * 0.297 (5.855) —0.574 (4.821) —0.633 (6.920)
(12.008) *

Presence of
livestock
Livestock sale

Distance to the
forest
Vocational training

Matrimonial status

Residential status

—0.399 (1.125)

—0.092 (1.072)

—0.557 (2.143)

*

0.308 (0.560)

—2.174 (1.343)

*

11.413 (5.558)

0.067 (8.628)
0.484 (5.474)
—2.004 (4.404)
—2.660 (4.191)

—4.740 (5.636)

—3.942 (15.259)

0.088 (2.818) *
—4.035 (2.975)
;1.798 (5.334)
—3.463 (2.197)

—1.552 (2.389)

-6.129

—1.073 (0.554)

1.224 (0.553) *

0.005 (2.756)

—0.240 (1.171) *

—1.148 (0.736) *

—5.572(3.774) *

—0.151 (0.919)
—0.047 (0.888)
—1.896 (2.527)
0.169 (2.536)
—1.393 (76.748)

—2.076 (1.050) *

0.017 (1.657)

0.622 (1.605)

—-0.115 (3.167)

0.450 (2.515)

—3.906 (2.918)

8.311 (56.133)

0.287 (0.185) *
—0.607 (3.569) *
0.087 (2.083) **
~1.013 (2.835)

0.370 (6.473)

6.034 (7.420)

(10.057)

Values are presented as Coefficients (Standard Errors). Significance levels: *p < 0.05, **p < 0.01, ***p < 0.001. n = sample size for each model.

Table 8
Influence of Socio-Economic and Demographic Determinants on Activities
Contributing to Forest Loss.

Independent Agriculture Trade Trade Hunting Fishing
Variable n=42) PFNL (n=  Timber (n=284) (n=50)
31) n=17)
Gender 0.395 1.921 11.833 0.948 —2.190
(0.644) (2.993) (1.312) * (0.850) (1.558)
Age 0.045 —1.090 13.236 —4.651 —1.654
(1.727) (5.373) * (6.945) (4.050) * (1.008)
Household 0.051 —10.189 78.629 0.179 —1.643
size (3.654) * (5.650) (8.472) (3.170) (5.107)
Educational —0.185 0.488 -1.211 0.122 1.417
level (1.989) (3.684) (6.087) (2.648) (5.609)
Presence of 0.076 —0.320 1.024 —1.029 4.184
livestock (0.870) * (1.529) (8.048) (1.545) * (1.168)
Livestock sale  0.117 0.603 -1.291 1.842 —4.824
(0.855) * (1.674) (0.142) * (1.774) (1.785)
Distance to 0.147 —2.320 0.729 —2.372 0.311
the forest (3.871) (1.653) (5.102) (1.858) * (7.159)
Vocational 0.517 —0.498 7.450 -1.103 1.288
training (2.065) (0.104) * (3.570) (1.309) * (1.441)
Matrimonial 1.359 0.261 7.992 2.543 0.836
status (6.680) (0.893) * (5.137) (3.677) (0.866)
Residential —9.953 3.968 4.024 3.388 —0.475
status (7.430) (1.782) * (3.541) (22.361) (6.574)
* * %

Values are presented as Coefficients (Standard Errors). Significance levels: *p <
0.05, **p < 0.01, ***p < 0.001. n = sample size for each model.

A5). Women were more involved in NTFPs trade (5 = 2.609; p = 0.001;
Appendix A5), while men dominated the timber trade (3 = 11.833;p =
0.044; Table 8). Both genders participated in fishing, with a significant
impact (8 = —2.190; p = 0.012).

Household size (8 = 0.051; p = 0.021), number of children (8 =
—1.697; p = 0.010), and able-bodied individuals (5 = 0.815; p = 0.003;
Appendix A5) had a significant impact on agriculture, while household
members negatively influenced the timber trade (8 = —1.291; p =
0.023). Household size did not significantly impact NTFPs trade (p =
—10.189; p = 0.545), although the number of women had a significant
negative impact (f = —22.141; p = 0.045; Appendix A5).

The presence (8 = 0.07; p = 0.043) and sale of livestock (3 = 0.117; p

= 0.019), influenced agricultural activities. The presence of these
alternative incomes significantly influenced fishing (f = 4.184; p =
0.013; § = —4.824; p = 0.007) and hunting activities (§ = 1.842; p =
0.011).

Residential status (f = 3.968; p = 0.032) significantly affected NTFP
collection and commercialisation, with permanent residents (8 =
—12.600; p = 0.000) and seasonal residents (f = 12.253; p = 0.000;
Appendix A5) contributing. Distance from residence negatively influ-
enced hunting (3-5 km: = —2.965; p = 0.014; 5-10 km: § = —2.574; p
= 0.001; Appendix A5). However, residential status had a positive and
significant influence on hunting (8 = 3.388; p = 0.026; Table 8), while
permanent (f = 0.447; p = 0.000; Appendix A5) and temporary resi-
dents (8 = 9.837; p = 0.009; Appendix A5) had a positive impact on
hunting.

3.6. Forest resource extraction practices and the most heavily used parts
of the forest products

The analysis of socio-economic data revealed that the study area is
characterised by diverse harvesting practices (Fig. 3) targeting many
plant species (Table 9) for various uses. 64.04 % of people cut down tree
species to extract forest resources. These species are primarily harvested
for handicrafts, firewood, commercial timber, or housing purposes. They
are Piptadeniastrum africanum (IV = 4.42; Vusp = 2.2) (Leguminosea-
Mimosoideae), Baillonnella toxisperma (IV = 7.5; Vusp = 23.35) (Sap-
otaceae) (Table 9). 17.07 % of these tree species are completely cut
(Fig. 4). Conversely, 31.46 % of people reported collecting forest re-
sources, compared with 17.04 % for debarking. The forest resources
collected were non-timber forest products, mainly Cola acuminata
(Malvaceae) (IV= 1.14; Vusp = 1.51), Garcinia kola (Clusiaceae) (IV =
7.79; Vusp = 5.95), Irvingia gabonensis (Irvingiaceae), Tetrapleura tet-
raptera (Leguminosea-Mimosoideae) (IV = 3.14; Vusp = 0.56), using
fruits and seeds representing 17.07 % of the parts used (Fig. 7). Bark and
sap are extracted for traditional medicinal purposes (Fig. 4), notably
Annickia chlorantha (IV= 5.74); Vusp = 3.2) (Annonaceae), Alstonia
boonei (IV = 5.97; Vusp = 3.39) (Apocynaceae), and for cultural and
spiritual practices: Canarium schweinfurthii (IV = 3.41; Vusp = 1.32)
(Burseraceae), respectively (Table 9). Other essential parts of tree spe-
cies are also extracted, such as roots (14.63 %) (Fig. 4).
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Fig. 3. Species harvesting practices within the sample study areas.

Table 9

Species Used by Households and Their Usage Values.FC ( %). Citation Frequency; Vusp. Usage Value; IUCN Status: LC. Least Concern; VU. Vulnerable; EN. Endangered;

IV. Vulnerability Index.

Family Species FC (%) Used Parts Vusp Forest Resource Use Species IUCN IV
Availability
Annonaceae Annickia chlorantha 6.73 Bark, leaf, entire 3.2 Medicinal, firewood Available LC 5.74
stem
Monodora myristica 0.89 Fruit, stem 0.31 Food, firewood Disappearing LC
Apocynaceae Alstonia boonei 5.83 Bark, leaf, entire 3.39 Medicinal, firewood Available LC 5.97
stem
Burseraceae Canarium schweinfurthii 3.14 Sap, stem, bark 1.32 Cultural and spiritual Threatened LC 3.41
practices
Clusiaceae Garcinia kola 8.97 Fruits 5.95 Medicinal, food Rare vu 7.49
Combretaceae Terminalia superba 8.52 Entire stem 2.63 Firewood Threatened LC 5.3
Ebenaceae Diospyros crassiflora 0.45 Entire stem 0.12 Timber, handicraft Less available vu 1.15
Euphorbiaceae Ricinodendron heudelotii 29.6 Fruits, entire stem 10.86 Food, firewood Available LC 8.1
Irvingiaceae Irvingia gabonensis 28.70 Fruits, entire stem 9.29 Food, firewood Available LC 7.1
Leguminosae- Pentaclethra macrophylla 7.62 Fruits, entire stem 2.07 Food, firewood Disappearing LC 5.32
Caesalpinioideae Distemonanthus 8.97 Entire stem 2.51 Timber, firewood Available LC 4.91
benthamianus
Leguminosae-Mimosoideae Tetrapleura tetraptera 2.24 Fruits, entire stem 0.56 Food, firewood Available LC 3.14
Leguminosae-Mimosoideae Piptadeniastrum africanum 7.17 Entire stem 2.2 Timber, firewood Disappearing LC 4.42
Leguminosae- Erythrophleum ivorense 3.14 Entire stem 0.94 Timber Disappearing 3.16
Caesalpinioideae
Leguminosae-Papilionoideae Pterocarpus soyauxii 5.82 Entire stem 1.51 Timber, firewood Disappearing LC 3.83
Malvaceae Cola acuminata 5.82 Fruits 1.51 Food Rare LC 1.14
Malvaceae Triplochyton scleroxylon 19.3 Entire stem, bark 6.53 Timber, firewood, medicinal ~ Threatened 8.53
Malvaceae Mansonia altissima 0.45 Entire stem 0.12 Timber, firewood Threatened LC 2.28
Malvaceae Sterculia rhinopetala 0.45 Entire stem 0.06 Timber Available EN 1.65
Meliaceae Entandrophragma candollei 0.89 Entire stem 0.06 Timber, firewood Threatened vu 2.56
Moraceae Endandrophragma 4.93 Entire stem 3.65 Timber, firewood Threatened vu 4.44
cylindricum
Moraceae Milicia excelsa 31.80 Entire stem 17.51 Timber, firewood Rare NT 7.2
Myrtaceae Syzygium rowlandii 1.79 Entire stem 0.25 Timber, handicraft material Rare 3.36
Piperaceae Piper nigrum 0.89 Fruits 0.31 Food, medicinal Available 1.55
Rubiaceae Nauclea diderrichii 4.93 Entire stem 1.63 Timber, firewood Rare NT 4.44
Sapotaceae Baillonnella toxisperma 54.95 Entire stem 23.35  Timber, firewood Rare NT 7.5

3.7. Extraction practices and their impacts on the availability of sought-
after resources within the forest

There is a diversity of opinions on the demand for forest resources
(Fig. 5). 41.75 % of respondents stated a high demand for exploited
forest resources in the Mboanz sub-district, compared with 38.83 % who
felt that demand was moderate. This increased demand for forest re-
sources is mainly linked to the area's supply and marketing of NTFPs and
timber. It leads to the depletion of forest resources, making tree species
less and less available in 42.82 % of cases (Fig. 6). These include
Entandrophragma candollei (VU) and threatened, Endandrophragma

cylindricum (Meliaceae) (VU) threatened, Baillonnella toxisperma (Sap-
otaceae) (NT), rare, Garcinia kola (Cluciaceae) (VU), and rare, Diospyros
crassiflora (Ebenaceae), (VU), (Table 9). On the other hand, 13.05 % of
people declare that forest resources are available in the locality (Fig. 6),
which hinders the subsistence of local populations, creating disequilib-
rium in the forest and limiting the provision of essential services. These
are mainly NTFPs: Ricinodendron heudelotii (LC) (Euphorbiaceae), and
Piper nigrum (Piperaceae) (Table 9).
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Fig. 5. Perceptions of local people living around the Angossass communal forest on demand for forest resources.

3.8. Agricultural practices, conservation efforts and management
practices of forest resources

Five farming techniques were identified (Fig. 7), of which slash-and-
burn agriculture is the most prevalent, practised by 82.09 % of heads of
households. In some cases, this practice is accompanied by clear-cutting
of trees, although this only concerns a small proportion (1.49 %).
Conversely, only 2.49 % of farmers claim to keep trees on their plots.
These trees are primarily maintained in agroforestry cocoa-based sys-
tems, which are crucial for diversifying income and enhancing crop
yields.

Householders adopt various measures to conserve tree species
(Fig. 8). The majority (73.09 %) actively preserve seedlings through

10

their farming activities. In addition, 25.11 % of respondents participate
in the restoration of degraded areas through reforestation. However, the
establishment of tree nurseries remains marginal, with only 2.20 % of
people reporting their presence in the locality. On the other hand, the
analysis showed that 1.79 % of people neither keep seedlings nor
maintain seedbeds on their plots.

Interdependence analysis revealed a significant relationship between
agricultural practices and forest resource conservation strategies (X? =
46.232; df = 8; p < 0.0000). Among these relationships, conservation
agriculture and seedling conservation contributed 47.7 % of the
observed degree of interdependence. A significant interdependence was
also observed between seedling conservation and tree felling (38.1 %).
However, the most substantial relationship is between the restoration of
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agricultural areas and conservation agriculture (68.2 %). Conversely,
this relationship is relatively weak with slash-and-burn agriculture (11.4
%) and tree cutting (13.6 %) (Table 10).

4. Discussion
4.1. Use of forest resources and their contribution to household incomes

This study revealed that forest resources are crucial for households
within the Mboanz sub-district, although the intensity of use of these
resources varies across different villages. Firewood and medicine are
especially critical, indicating a general dependency on these supplies.
Studies conducted elsewhere around the world (e.g., [12,26,41])
corroborate this dependency, having found that forest-dependent com-
munities also rely on forest and non-forest resources, including
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agricultural products, as vital means of subsistence. These values for IDE
levels in the current study (IDE = 0.05) further validate this dependence.
However, moderate reliance on forest resource-derived income was
found by Garekae et al. [40], which was mostly due to isolation and
market access, as explained by Chishaleshale et al. [3] in Zambia. In the
Mboanz sub-district, agriculture and collecting and selling NTFPs are the
primary income sources. This aligns with Angelsen et al. [72], who
noted that low-income households heavily rely on forest resources, often
leading to ecological degradation. This was exacerbated by shifting
cultivation practices, which dominate agriculture in the area (73.99 %)
and contribute to soil degradation, as seen in Zambia’s Cryptosepalum
and Miombo forests [3,49]. The average farm size of 2.11 ha suggests
that households seek to expand their agricultural land to improve yields.
Poor farming practices and the expansion of agricultural land are major
drivers of deforestation, particularly among smallholder farmers [3,49,
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Fig. 8. Proportion of conservation measures used by respondents.

Table 10
Interdependence between Agricultural Practices and Conservation Strategies.

Agricultural Seedling Clear-cutting Reforestation in
Practices Conservation ( %) of the Forest ( Agricultural Plots (
%) %)
Conservation 47.7 0.0 68.2
agriculture
Slash-and-burn 1.3 33.3 11.4
agriculture
Tree cutting 38.1 66.7 13.6
Mixed cropping 11.6 0.0 6.8
Monoculture 1.3 0.0 0.0
Total ( %) 100.0 100.0 100.0
Count 155.0 3.0 44.0

X-squared = 46.232, df = 8, p-value = 0.0000002147

72,75]. Although slash-and-burn agriculture (73.99) and intensive
fuelwood use (78.2 %) are correlated with deforestation, this study does
not allow for the precise isolation and quantification of each activity’s
relative contribution to forest loss.

Additionally, 32.23 % of households use medicinal plants, high-
lighting the lack of alternative income and healthcare options [76]. The
widespread use of firewood, accounting for 78.2 % of energy needs,
further drives deforestation and forest loss [17]. The increasing depen-
dence on forest resources in tropical regions underscores the need for
sustainable management to prevent resource depletion and forest
degradation [77]. Conservation strategies for Community Forest Areas
(CFA) and communal forests in Cameroon must address these challenges
to achieve environmental sustainability [78]. The study identifies key
challenges (lack of energy and healthcare alternatives, and agricultural
expansion) but does not sufficiently explore local perceptions or com-
munity willingness to adopt alternative conservation strategies (Ingram,
2009). The sustainability of Communal Forests (CFs) will depend on
their ability to address these essential needs, which requires further
qualitative investigation for a comprehensive understanding.

4.2. Socio-economic factors influencing population dependence on the use
of forest resources

4.2.1. Influence of household size on dependence on forest resources
utilisation

The average household size in the study area is 9.46 people, with
approximately five members actively involved in forest activities, 5.00
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children, and 1.21 women. The study reveals a significant association
between forest resources and household food security, with the number
of children and women being significantly associated with the extraction
of forest resources for medicinal purposes. Larger families are believed
to have a higher dependence on forest resources due to the greater de-
mands placed on them to meet subsistence needs [12,79]. This increased
dependency is likely due to the higher number of household members
requiring resources for daily survival and medical needs. Forest resource
extraction is a labour-intensive activity that benefits from having more
individuals available to participate [12,80]. These findings align with
other studies [3,12,23] emphasising the significant relationship be-
tween household size and dependence on forest resources.

Furthermore, Robinson et al. [81] highlighted a significant correla-
tion between household size and degradation of forest cover. The de-
mographic increase, with household size being a key factor, can have a
negative impact on forest resources [3,49]. This highlights the necessity
of targeted interventions to manage and conserve forest resources
effectively, given the pressures exerted by larger households on forest
ecosystems [3].

4.2.2. Influence of education level on the use of forest resources

Educational attainment among respondents was relatively low, with
51.57 % of household heads not completing secondary school. This can
be attributed to the scarcity of educational infrastructure in forested
areas, where a single school often serves multiple communities spread
over an area of 100 km? The low educational level may justify the high
dependence on forest resources, as observed in other Sub-Saharan
countries [3,49].

Lower educational levels often correlate with limited employment
opportunities and alternative income sources. In such contexts, house-
holds may rely more heavily on forest resources for subsistence and
income. The level of education has a significant influence on the use of
resources for food and timber harvesting. Less educated individuals are
more likely to be involved in collecting NTFPs, driven by financial ne-
cessity, which leads to a greater emphasis on extracting forest resources
and contributes to resource depletion [82]. As education levels rise,
dependence on forest resources decreases [40]. Similar findings have
been observed in Botswana [40], Ghana [69], northern Pakistan [12],
and Zambia [3].

Education plays a crucial role in shaping individuals' engagement in
resource extraction, which helps explain the lack of a significant asso-
ciation between higher education and resource extraction. It is
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considered a key contributor to employment and income generation,
reducing reliance on forest resources [12,83,84]. Promoting education
in forested areas could benefit both the local communities and forest
ecosystems by providing alternative livelihoods and reducing pressure
on forest resources [12,27,85].

4.2.3. Influence of gender on the use of forest resources

Most individuals involved in forest resource activities were men
(73.09 %), possibly due to women being occupied with household
chores during the interviews. Timko et al. [85] state that men and
women have equal rights to extract forest products in sub-Saharan Af-
rica. This parity explains why both genders were associated with using
forest resources for food. However, men were predominantly involved in
logging activities, while women focused on collecting firewood. This
distinction suggests that men are more likely to use wood for con-
struction purposes, as evidenced by the fact that 25.56 % of house roofs
are thatched and 56.95 % of walls are made of planks and poles. These
findings align with other studies, which show that men are more
involved in timber harvesting [3,84,85], while women and youth are
more engaged in collecting and trading NTFPs [62,85,86]. This high-
lights the importance of collected products for household well-being and
the role of gender in sustainable resource management strategies.
Therefore, management and conservation strategies should focus on
men for timber conservation and on women for the sustainable collec-
tion and management of NTFPs.

4.2.4. Influence of residential status on the use of forest resources

The results indicate that 89.67 % of household heads are locals,
suggesting a low migratory influx, which is similar to findings in
Zambia, where 67.4 % of respondents were indigenous [3]. This low
migration rate is likely due to the region's remoteness and the lack of
alternative livelihoods, making it less appealing to outsiders. However,
forested areas near urban centres experience significant migratory
flows, where permanent and temporary residents tend to influence
timber extraction. Research suggests that long-term residents rely more
on forest resources [3,40]. In contrast, Sheko et al. [87] found that
tree-cutting is linked to the construction of new homes by migrants.
There, migrants engage more in subsistence food trade, while locals
focus on exploiting forest resources, which is attributed to their famil-
iarity with the environment [3]. Migrants who are less informed about
resource locations do not significantly contribute to forest degradation,
differing from the findings of Garekae et al. [40], which showed no link
between permanent residents and forest resource collection.

4.2.5. Influence of age on the use of forest resources

The study results found that, within the target villages, the re-
spondents had an average age of 48 years, with 78.92 % of respondents
falling within the 25- to 60-year age range. This age group is the most
active in gathering forest resources, indicating a high level of de-
pendency on the forest by local communities. Younger individuals are
less involved in forest resource management, though Garekae et al. [40]
found that younger people depend more on forest resources. Other
studies suggest the opposite, with younger individuals relying less on
forest resources [88]. Age was linked to the use of forest resources for
food, fuelwood collection, and timber harvesting. Individuals aged 60
and above are particularly influential in collecting forest resources for
traditional medicine and cultural and spiritual practices, reflecting their
strong attachment to conventional uses. This aligns with Ali et al. [12],
who note that older individuals depend more on forest resources due to
their extensive knowledge. However, some studies suggest that older
individuals are increasingly less dependent on forest resources due to
the physical demands involved.

4.2.6. Influence of off-forest income on the use of forest resources
According to the literature, a well-documented inverse relationship
exists between agricultural and non-agricultural income and forest
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dependence, with increased non-forest income opportunities leading to
a reduction in reliance on forest resources [89]. In the study area,
non-forest income sources, including livestock presence and sales,
significantly influenced the use of forest resources for food, timber, and
fuelwood. Jain and Sajjad [88] argue that livestock feeding often relies
on forest resources, exerting ecological pressure on the environment.
This observation aligns with findings from Central Africa, where similar
patterns of forest dependence have been reported. Tieminie et al. [90]
emphasise that NTFP harvesting in Central Africa is closely tied to
household livelihoods, particularly in areas where alternative income
sources are scarce. Additionally, Soofi et al. [91] demonstrated that
livestock grazing can lead to significant deforestation and degradation of
forest ecosystems. Furthermore, works by Angelsen and Wunder [54],
Kimengsi et al. [92] underscore how introducing alternative income
sources, such as livestock rearing, can reduce forest dependence. How-
ever, it also poses challenges for forest conservation. These studies
emphasise the need for comprehensive strategies that address forest
conservation and improve rural livelihoods in Central Africa.

4.3. Influence of factors on activities contributing to forest degradation

This study revealed that 81 % of household heads cleared forested
areas in the past decade, primarily for agricultural expansion (82.06 %)
and recent land allocation (10 %). Similar trends have been observed in
general in Central Africa [41], where vast tracts of land have been
cleared and burned for agricultural purposes. Agriculture is the primary
source of income for most rural households in sub-Saharan Africa [27],
accounting for 20.6 % of the 47 % of forest cover in Cameroon [93]. The
loss of soil fertility (52 %) and climate variability (48 %) contribute to
low agricultural yields, prompting the expansion of farming plots. This is
consistent with Chimi Djomo et al. [86], who highlighted the vulnera-
bility of family farming to climate change due to a lack of resilience.

The results also emphasise the correlation between age, household
size, the presence and sale of livestock, and agricultural activities,
aligning with studies from Zambia [3] and Ethiopia [94], which iden-
tified household size as a significant factor influencing agricultural ac-
tivities. Poor farming practices and population growth are significant
drivers of forest cover loss and biodiversity decline [3,95]. Chishaleshale
et al. [3] also identified agricultural expansion as the leading cause of
forest loss, followed by timber production, with population growth in-
crease being the third major factor. Additionally, falling commodity
prices, export crops, and currency devaluation have contributed to forest
dependency [96], further exacerbating deforestation in the region.

4.4. Forest resource harvesting practices and impact on forest
sustainability and conservation

In order to assess the sustainability of forest resource use, the study
examined the agricultural and forestry practices of local communities.
This information is crucial and provides a vital basis for developing
forest management and conservation strategies [97] and intensifying
Community-Based Forest Management (CBFM), thereby enhancing the
livelihoods of local populations [98]. Our results reveal three modes of
resource extraction in the area, emphasising that logging was the most
commonly used harvesting mode by local communities. This may be
because logging provides a wide range of resources in large quantities,
such as firewood, construction wood and commercial timber. Although
it constitutes an essential source of household income, it also contributes
significantly to the loss of forest ecosystems. This is justified by the fact
that 42.82 % of people reported a less available resource. These results
align with other studies that have demonstrated the significant contri-
bution of firewood collection to deforestation [99], resulting in the loss
of biodiversity and the decline of rare and endangered species. Resource
extraction through tree felling requires sustainable and efficient forest
management approaches to reduce its impact. Particular attention needs
to be paid to alternative sources, such as bamboo and recycled materials,
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to reduce the demand for wood. Local communities need to be sensitised
and educated on the responsible use of forest resources and the regu-
lations outlined in Cameroon's Forestry Law. Additionally, it promotes
training to enhance firewood extraction practices, presenting tree
pruning techniques that facilitate effective branch regeneration.

31.46 % of people collect resources by gathering parts such as fruits,
grains and roots. This is a crucial practice for local communities,
enabling them to access nutritious food and sustain their livelihoods
[100]. According to some opinions, it contributes to biodiversity con-
servation by raising awareness among local populations to preserve
natural ecosystems through sustainable resource management practices
[101]. This could be justified by the high availability of most NTFPs
recorded in the study area. On the other hand, the overexploitation of
seeds negatively impacts tree regeneration [102], promoting ecosystem
imbalance and limiting the provision of ecosystem services. This idea
aligns with our results on Garcinia kola (VU), where populations
mentioned the scarcity of resources, necessitating the promotion of in-
tegrated collection practices for sustainability.

This study found that 17.04 % of forest resources were extracted by
debarking. This practice can have a significant impact on the availability
of forest resources. According to Berkes [103], debarking can be
considered a sustainable practice when it is carried out responsibly,
taking into account the necessary measures. However, other studies
have shown that it causes significant damage to trees, particularly if the
bark is harvested in an abusive and unsustainable manner [101]. This
justifies the scarcity of Canarium schweinfurthii, which is in high demand
for cultural and spiritual practices and is exploited for its bark and sap.
Overexploitation of bark and poor management practices can have a
significant impact on resource-dependent local communities [104].
Consequently, it is essential to consider the socio-economic and envi-
ronmental impacts of these practices on forest ecosystems, promoting
the sustainability of the resources utilised. This study suggests imple-
menting non-destructive practices and techniques, such as incision
debarking, which enables bark to be removed without hindering tree
development. Rotational debarking is a method where bark from part of
the tree is harvested, leaving the others to regenerate, while imple-
menting and monitoring regulations to ensure sustainable and respectful
practices.

This study documents harvesting practices without quantifying their
specific ecological impact and relies on subjective statements about
resource availability without field verification. The proposed solution
(e.g., pruning incision) also lacks empirical validation regarding its
effectiveness and local adoption.

4.5. Farmland management practices and impacts on forest conservation

The conservation of forest areas, the preservation or reforestation of
particular species of interest, the protection of forests against fire, and
the elimination of competing species, among other strategies, constitute
the key elements of community forest management practices [30,105].
In Mboanz, there is no tree nursery. Surprisingly accurate, a consider-
able proportion of the population declared that they were reforesting
their various plots. This aligns with the view that tree planting is the
initial step in forest management among local people [106,107]. On the
other hand, interest in planting trees increases when heavily used re-
sources are depleted, thereby limiting forest productivity [30], whereas
there is little interest when these resources are abundant. Consequently,
management practices by local communities are limited to the material
benefits provided by the forest, which justifies the fact that only 2.49 %
of people practice conservation agriculture, and most of the tree species
conserved or planted are of high socio-economic value. This calls for a
focus on awareness-raising and environmental education to ensure that
all goods and services are considered.

The results of this study showed that 82.09 % of farmers practice
slash-and-burn agriculture. This practice contributes to the modification
of forest ecosystems and integrated resource management, resulting in a
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substantial loss of biodiversity [72,75] and increased vulnerability of
forest-dependent local communities. Combined with poor collection
management, this farming practice may contribute to the scarcity of
most resources in the study area. In order to guarantee the sustainability
of resources and the health of forest ecosystems, it is urgent to put in
place sustainable and responsible management practices, in particular,
to promote sustainable agricultural practices such as crop rotation, the
no-burn farming method combined with the use of natural fertilizers; the
creation of economic alternatives that can reduce the intensification of
agricultural activities; and environmental education. The study iden-
tifies the predominance of slash-and-burn agriculture but does not pre-
cisely quantify its impact on biodiversity loss or soil degradation.

4.6. Limitation and future research outlook

Our study has several limitations that should be considered. First, the
data partly rely on recall statements from a semi-structured question-
naire, exposing them to memory and social desirability biases, even
though direct observations were used for triangulation; hence, the need
in the future to strengthen triangulation with activity logs, passive
measurements, or transactional data. Next, the ecological results are
based on perceptions of availability (available, less available, threat-
ened, rare) rather than biophysical surveys, which can create a
perception-reality gap. Therefore, it will be necessary to couple these
perceptions with field and spatial measurements. Moreover, while the
questionnaire covers many factors, it does not include direct measures of
market access (prices, transport time/costs, road quality), which are
nevertheless crucial for extractive pressure; price and accessibility in-
dicators will need to be integrated. The link between practices and
biodiversity is not yet quantified (effects on diversity/soils); permanent
plots and remote sensing will enable the association of uses with
ecological metrics. Finally, due to non-normality and a moderate sample
size, the use of non-parametric tests may reduce power for weak effects;
increasing the sample size or employing hierarchical models (possibly
Bayesian) is recommended. These limitations do not diminish the in-
terest of the work but frame its inferences and set methodological pri-
orities for more robust future research.

5. Conclusion, recommendations and policy implications

This research provided an in-depth analysis of the factors influencing
forest dependency in the riparian villages of the Angossas communal
forest (ACF), highlighting the complex interactions between household
socioeconomic conditions and the use of the forest ecosystem. The study
reveals a high overall dependence on forest resources (a Forest De-
pendency Index of 0.15, indicating significant dependency), which
varied significantly from one village to another, and accounted for 73.38
% of the domestic economy, primarily for traditional medicinal, fire-
wood and food. Additionally, we found that key determinants of this
dependency —specifically, education level, household size, and live-
stock ownership —had a significant impact on forest resource use. Men
and older individuals were more involved in timber extraction and
agriculture, while women were more engaged in collecting food and
medicinal products, indicating clear gender and age-related patterns in
forest resource utilisation. These findings suggest that sustainable forest
management in the region requires a nuanced approach that considers
the diverse socioeconomic and demographic characteristics of local
populations.

Extraction practices, primarily tree felling, are exerting unsutainable
pressure on several high-value species (e.g., Baillonella toxisperma,
Garcinia kola). Some of these species are vulnerable and threatened, and
their depletion is acknowledged by local populations.

To reduce this pressure while meeting community needs, the study
recommends: (i) diversifying income sources through the promotion of
sustainable activities and the development of a high-value non-timber
forest product (NTFP) value chain; (ii) strengthening education and
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training via literacy programs and instruction in sustainable practices;
and (iii) encouraging a transition towards alternative sustainable agri-
culture techniques.

Integrating socioeconomic factors into differentiated management
strategies tailored to village profiles is crucial. A uniform approach
would be ineffective. Conservation planning must actively involve local
communities. Forest authorities should support local conservation ini-
tiatives and rigorously regulate the exploitation of threatened species.

Future research should examine spatial dynamics to quantify defor-
estation and identify priority conflict zones for intervention, as well as
conduct an economic analysis of the value chains of key forest product
extraction to identify levers for increasing the revenue share that returns
to local communities.

The sustainability of ACF and tropical forests overall requires a ho-
listic vision that emphasises both human well-being and forest
ecosystem health. A strategy combining economic diversification, edu-
cation, and adaptive management is essential and offers the best
pathway to reconciling conservation and local socioeconomic needs.
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Appendix
Appendix Al
Significant differences in the mean use of forest resources.
Estimate Std. Error t value Pr Estimate Std. Error t value Pr(>|t))
Firwood — CP == 0 1.20759 0.36257 3.331 0.01617
Food - CP == 2.90012 0.36967 7.845 < 0.001
Handicrafts - CP == 0 0.07418 0.38160 0.194 1.00000
Medecinal - CP == 1.43870 0.35876 4.010 0.00126
SP - CP == —3.56773 0.37122 -9.611 < 0.001
Wood timber — CP == 0.42554 0.36967 1.151 0.91156
Food - Firwood == 1.69253 0.35762 4.733 < 0.001
Handicrafts — Firwood == 0 —1.13341 0.36994 —3.064 0.03734
Medecinal - Firwood == 0.23111 0.34634 0.667 0.99425
SP — Firwood == 0 —4.77532 0.35922 —13.293 < 0.001
Wood timber — Firwood == —0.78204 0.35762 —2.187 < 0.001
Handicrafts — Food == 0 —2.82595 0.37690 —7.498 < 0.001
Medecinal - Food == —1.46142 0.35376 —4.131 < 0.001
SP — Food == —6.46786 0.36639 —17.653 < 0.001
Wood timber — Food == —2.47458 0.36482 —6.783 < 0.001
Medecinal - Handicrafts == 1.36452 0.36620 3.726 0.00406
SP — Handicrafts == 0 —3.64191 0.37842 —9.624 < 0.001
Wood timber - Handicrafts == 0.35137 0.37690 0.932 0.96713
SP — Medecinal == —5.00643 0.35538 —14.088 < 0.001
Wood timber — Medecinal == —-1.01315 0.35376 —2.864 0.06596
Wood timber — SP == 0 3.99328 0.36639 10.899 < 0.001
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Appendix A2

Forest resource dependency index by

village.
Villages IDE
Andjouk 0,05
Angossas 2 0,07
Angossasl 0,09
Anguegue 0,12
Bagbeze 2 0,15
bagoboung 0,16
Mba 0,2
Mpalampouam 0,25
Mpoundou 0,28
Zendé 0,15
P <0.05

Appendix A3
Significant differences in the mean values of other activities.

Other activities Estimate Std. Error t value Pr(>|t)

Fishing — Agriculture == —4.65999 0.40230 —11.584 <0.001

Hunting — Agriculture == 0 —5.94813 0.40230 —14.785 <0.001

Trade PFNL — Agri == —4.61053 0.39880 —11.561 <0.001

TradeTimber — Agri == 0 —6.79558 0.40230 —16.892 <0.001

Hunting — Fishing == —1.28814 0.41341 -3.116 0.0170

Trade PFNL - Fishing == 0 0.04946 0.41000 0.121 1.0000

TradeTimber — Fishing == —2.13559 0.41341 —5.166 <0.001

Trade PFNL - Hunting == 1.33759 0.41000 3.262 0.0107

TradeTimber — Hunting == —0.84746 0.41341 —2.050 0.2449

TradeTimber — Trade PFNL 0 —2.18505 0.41000 —5.329 <0.001

Appendix A4
Binary logistic regressions between socio-economic and demographic factors and the use of forest resources.
Dependent variables Independent variables B E.S. Wald ddl Sig. Exp(B) 95 % C.I. for Exp(8)
Lower Upper
Food Gender

Man 1.209 2.140 0.319 1 0.050 3.351 0.051 22.031
Women -0.610 2.502 0.059 1 0.001 0.543 0.004 73.178
Age
17-25 Years 0.417 1.321 0.003 1 0.050 1.517 1.255 8.202
25-60 Years —0.040 0.335 0.212 1 0.001 0.986 0.010 3.476
60 years and over 1.266 0.094 3.168 1 0.020 3.548 0.008 6.088
Household size
Child —4.445 18.024 0.202 1 0.000 8.214 0.125 10.112
Women —4.433 17.800 6.402 1 0.000 1.234 0.925 7.120
Active Person 6.455 12.211 0.279 1 0.597 6.701 2.568 9.574
Educational level
Non-formel —0.354 1.371 0.000 1 0.000 0.702 0.000 0.952
Primary —2.099 0.830 6.400 1 0.010 0.123 0.024 0.623
Secondary 0.196 1.372 2.712 1 0.001 1.271 0.012 12.226
Higher 1.596 1.298 0.000 1 0.050 4.933 0.000 6.452
Non-forest income
Presence of livestock —0.399 1.125 0.126 1 0.032 0.671 0.074 0.840
Livestock sale —0.092 1.072 0.007 1 0.931 0.931 0.111 7.456
Distance to the forest
<1km 0.214 1.215 1.254 1 0.060 0.365 0.101 5.214
1-3 km —0.340 1.867 0.033 1 0.050 0.712 0.018 7.610
3-5km —0.456 1.045 0.191 1 0.002 0.634 0.082 4.910
5-10 km -1.734 3.330 0.241 1 0.007 0.177 0.000 1.527
<10 km 0.086 1.118 2.006 1 0.030 1.090 0.112 9.748
Vocational training 0.308 0.560 0.301 1 0.583 1.360 0.454 4.080
Residence status
Permanent —20.379 5.973 11.640 1 0.000 - - -
Temporary 21.104 2.793 57.103 1 0.000 14.627 6.375 31.486
Seasonal 1.722 8.323 0.000 1 0.988 12.320 0.000 -
Matrimonial status
Married 1.125 0.467 5.794 1 0.016 3.081 1.232 7.703
Single —-3.109 1.356 5.257 1 0.022 0.045 0.003 0.637
Widow(er) —4.539 2.208 4.225 1 0.040 0.011 0.000 0.810

(continued on next page)
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Dependent variables Independent variables B E.S. Wald ddl Sig. Exp(B) 95 % C.I. for Exp(8)
Lower Upper
Medecinal Gender
Man 5.759 0.442 0.954 1 0.986 - - -
Women —0.619 8.413 0.014 1 0.099 0.539 0.654 1.251
Age
17-25 years —5.863 1.476 0.120 1 0.001 0.976 0.002 2.021
25-60 years —4.020 3.880 1.520 1 0.002 0.966 0.805 0.978
60 years and over —6.999 1.771 0.003 1 0.098 7.463 1.201 8.542
Household size
Child —2.704 0.968 0.201 1 0.062 0.067 0.000 0.692
Women —3.459 3.536 0.001 1 0.031 0.999 0.321 2.012
Active Person 2.661 8.407 0.000 1 0.100 14.304 2.013 18.201
Educational level
Non-formel —5.488 8.238 1.235 1 0.985 7.463 0.121 10.643
Primary —2.295 4.659 0.123 1 0.062 0.845 0.542 1.213
Secondary 5.864 5.621 0.621 1 0.989 1.784 0.954 2.958
Higher 1.516 7.814 0.001 1 0.098 7.555 0.654 8.354
Non-forest income
Presence of livestock 0.067 8.628 0.452 1 0.069 0.654 0.125 1.542
Livestock sale 0.484 5.474 0.124 1 0.100 1.623 0.623 2.452
Distance to the forest
<1km - - - - - - - -
1-3 km —7.251 7.259 0.021 1 0.001 0.994 0.320 3.148
3-5km 1.214 2.583 7.921 1 0.005 0.067 0.023 0.956
5-10 km 2.090 7.177 0.325 1 0.050 0.162 0.000 1.562
<10 km -3.416 0.826 0.456 1 0.033 0.997 0.989 14.997
Vocational training —2.660 4.191 0.562 1 0.051 0.996 0.125 3.124
Residence status
Permanent —0.533 12.464 0.000 1 1.000 0.587 0.000 2.213
Temporary —11.307 14.480 0.000 1 0.994 0.000 0.000 0.000
Seasonal 0.014 18.833 0.000 1 0.956 1.014 0.000 58.215
Matrimonial status
Married -2.214 6.321 0.000 1 0.954 0.452 0.062 6.215
Single —0.231 2.073 0.000 1 0.999 0.793 0.002 2.184
Widow(er) -11.776 8.514 0.000 1 0.989 0.007 0.000 0.789
Firewood Gender
Man 1.822 6.170 0.223 1 0.636 - - -
Women —0.343 2.436 0.020 1 0.028 0.709 0.006 83.942
Age
17-25 years -7.110 7.880 0.814 1 0.001 0.367 0.125 1.654
25-60 years —5.225 4.059 1.657 1 0.018 1.888 0.005 15.343
60 years and over —3.505 4.321 0.658 1 0.030 0.417 0.321 3.245
Household size
Child -2.172 18.099 0.014 1 0.032 0.090 0.014 0.925
Women —6.034 13.068 0.213 1 0.002 0.655 0.020 0.725
Active Person —-1.165 16.387 0.005 1 0.031 0.943 0.312 3.511
Educational level
Non-formel 4.105 5.455 0.013 1 0.091 6.670 4.215 9.163
Primary 1.113 1.032 3.312 1 0.012 0.912 0.045 1.625
Secondary —2.537 9.867 0.066 1 0.007 0.079 0.046 0.954
Higher —1.574 14.546 0.012 1 0.021 0.914 0.207 8.354
Non-forest income
Presence of livestock 0.088 2.818 6.105 1 0.014 9.648 0.238 14.861
Livestock sale —4.035 2.975 1.839 1 0.017 0.018 5.194 6.028
Distance to the forest
<1km
1-3 km —-3.001 2.973 1.019 1 0.031 0.050 0.000 16.876
3-5km —2.385 2.424 0.968 1 0.325 0.092 0.001 10.654
5-10 km —2.096 5.914 0.126 1 0.007 0.123 0.006 13.215
<10 km -3.072 15.360 0.040 1 0.084 0.046 3.906 5.496
Vocational training —3.463 2.197 2.485 1 0.031 0.115 0.000 2.323
Residence status
Permanent —23.226 8.814 7.011 1 0.008 0.005 0.001 0.008
Temporary 2.751 9.464 0.084 1 0.771 15.653 1.377 16.712
Seasonal 2.088 11.895 0.031 1 0.861 8.067 0.006 10.770
Matrimonial status
Married —1.651 1.738 0.902 1 0.342 0.192 0.006 5.791
Single —2.784 1.388 4.021 1 0.045 0.062 0.004 0.939
Widow(er) —-0.222 4.042 0.003 1 0.956 0.801 0.000 2.657
Wood timber Gender
Man —1.591 0.133 0.213 1 0.001 0.214 0.024 1.236
Women —0.445 1.130 0.155 1 0.050 0.641 0.070 5.868
Age
17-25 years 2.463 4.427 0.310 1 0.051 11.745 0.002 70.624
25-60 years —0.849 1.922 0.195 1 0.002 0.423 0.010 18.512
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Dependent variables Independent variables B E.S. Wald ddl Sig. Exp(B) 95 % C.I. for Exp(8)
Lower Upper
60 years and over 0.258 0.386 2.012 1 0.032 1.294 0.012 13.109
Household size
Child 2.061 3.004 0.004 1 0.951 7.855 0.000 8.469
Women —0.745 9.928 0.006 1 0.094 0.475 0.000 13.456
Personnes actives 4.104 9.490 0.187 1 0.665 6.586 0.000 7.724
Educational level
Non-formal 1.306 6.163 0.425 1 0.045 3.692 0.000 6.474
Primary 2.435 0.499 2.639 1 0.010 11.412 0.605 21.268
Secondary —0.455 1.938 5.876 1 0.015 0.012 0.000 0.426
Higher 3.137 3.301 0.903 1 0.051 3.026 0.036 14.295
Non-forest income
Presence of livestock -1.073 0.554 3.748 1 0.053 0.342 0.115 1.013
Livestock sale 1.224 0.553 4.905 1 0.027 3.401 1.151 10.046
Distance to the forest
<1km - - - - - - - -
1-3 km 1.938 0.617 4.261 1 0.026 8.875 0.112 31.996
3-5 km 0.693 1.424 0.237 1 0.626 2.000 0.123 32.606
5-10 km -0.219 1.219 0.032 1 0.085 0.803 0.074 8.752
<10 km —1.905 10.520 0.541 1 0.033 0.149 0.000 13.413
Vocational training —0.240 1.171 0.042 1 0.021 0.787 0.079 7.811
Residence status
Permanent —21.088 7.272 8.410 1 0.004 0.000 0.000 0.001
Temporary 3.487 1.917 3.308 1 0.040 2.702 0.763 14.553
Seasonal 0.884 2.135 0.172 1 0.050 2.421 0.037 8.553
Matrimonial status
Married 1.262 0.488 6.687 1 0.010 3.532 1.357 9.193
Single -2.171 0.679 10.232 1 0.001 0.114 0.030 0.431
Widow(er) -0.239 1.041 0.053 1 0.050 0.788 0.102 6.055
Cultural practices Gender
Man —4.238 7.904 0.288 1 0.049 - - -
Women —0.063 0.657 0.009 1 0.924 0.939 0.259 3.403
Age
17-25 years —0.158 2.819 0.167 1 0.042 3.164 0.013 4.100
25-60 years —0.158 0.844 0.035 1 0.050 0.854 0.163 4.462
60 years and over -0.211 1.044 0.041 1 0.001 0.810 0.105 6.266
Household size
Child 1.771 15.414 0.013 1 0.909 5.876 4.449 8.398
Women —3.462 9.622 0.129 1 0.719 0.031 0.023 4.494
Active person —19.819 8.786 0.000 1 0.999 1.408 0.000 -
Education level
Non-formal 1.531 11.759 0.017 1 0.896 4.623 0.521 4.726
Primary —1.061 2.270 0.218 1 0.640 0.346 0.004 29.590
Secondary —0.359 2.281 0.025 1 0.875 0.698 0.008 61.004
Higher 0.782 7.113 0.012 1 0.912 2.187 1.930 2.478
Non-forest income
Presence of livestock —-0.151 0.919 0.027 1 0.869 0.859 0.168 5.433
Livestock sale —0.047 0.888 0.003 1 0.958 0.954 0.168 5.433
Distance to the forest
<1km
1-3 km 0.027 1.217 0.000 1 0.982 1.027 0.095 11.165
3-5 km —5.401 5.038 1.150 1 0.284 0.005 0.000 0.956
5-10 km —1.802 3.762 0.230 1 0.632 0.165 0.000 1.542
<10 km —2.307 2.621 0.775 1 0.379 0.100 0.001 16.947
Vocational training 0.169 2.536 0.025 1 0.943 1.145 0.027 48.016
Residence status
Permanent —5.745 76.610 0.006 1 0.940 0.003 0.000 5.192
Temporary —4.406 76.617 0.003 1 0.954 0.012 0.007 2.007
Seasonal 3.923 77.019 0.003 1 0.959 5.570 1.397 8.830
Matrimonial status
Married 1.965 1.037 3.590 1 0.058 7.136 0.934 54.485
Single —4.203 1.103 14.518 1 0.001 0.015 0.002 0.130
Widow(er) —1.943 1.013 3.676 1 0.055 0.143 0.020 1.044
Spiritual practices Gender
Man 6.057 2.324 9.053 1 0.031 0.123 0.024 1.254
Women 0.439 1.251 0.123 1 0.726 1.551 0.134 18.003
Age
17-25 years —0.437 6.881 0.004 1 0.051 0.646 8.974 4.472
25-60 years 0.728 1.956 2.139 1 0.040 2.071 0.710 95.788
60 years and over —0.575 2.842 0.041 1 0.002 0.563 0.021 14.771
Household size
Child —1.158 17.577 0.004 1 0.094 0.314 0.169 2.878
Women —-0.223 7.625 0.001 1 0.977 0.800 0.589 8.409
Active personnes —3.590 12.397 0.084 1 0.772 0.028 0.002 0.925

Level education
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Dependent variables Independent variables B E.S. Wald ddl Sig. Exp(B) 95 % C.I. for Exp(8)
Lower Upper
Non-formal —2.360 9.149 0.067 1 0.050 0.796 1.539 5.310
Primary 1.803 2.300 3.614 1 0.023 6.066 0.067 9.462
Secondary —1.989 2.422 0.675 1 0.041 0.137 0.001 15.761
Higher 0.247 5.415 0.002 1 0.964 1.280 0.146 6.430
Non-forest income
Presence of livestock 0.017 1.657 0.000 1 0.092 1.017 0.040 26.144
Livestock sale 0.622 1.605 0.150 1 0.069 1.862 0.080 3.307
Distance to the forest
<1km - - - - - - - -
1-3 km 1.367 4.195 0.106 1 0.074 3.925 0.001 14.567
3-5 km —0.806 3.064 0.069 1 0.079 0.447 0.124 7.348
5-10 km —1.649 2.997 0.303 1 0.001 0.192 0.002 8.414
<10 km 0.059 3.066 0.000 1 0.098 1.061 0.003 3.555
Vocational training 0.450 2.515 0.032 1 0.085 1.568 0.011 6.939
Residence status
Permanent 11.947 64.527 0.000 1 0.995 15.478 0.000 52.235
Temporary 12.929 94.547 0.000 1 1.000 1.458 0.000 6.213
Seasonal 0.058 9.327 0.000 1 1.000 1.059 0.000 15.231
Matrimonial status
Married —0.743 1.259 0.348 1 0.555 0.476 0.040 5.611
Single 0.806 1.024 0.619 1 0.432 2.238 0.301 16.670
Widow(er) -1.779 6.473 0.000 1 0.985 7.665 0.000 17.213
Handicrafts Gender
Man 1.860 0.810 4.131 1 0.001 1.452 0.215 3.012
Women 2.471 2.086 1.404 1 0.051 11.832 0.199 70.235
Age
17-25 years —6.887 15.729 0.192 1 0.001 0.661 0.421 2.496
25-60 years -1.706 3.177 0.288 1 0.591 0.182 0.000 91.943
60 years and over - - - - - - - -
Household size
Child 1.658 6.696 0.004 1 0.095 5.915 1.915 9.776
Women 4.505 13.875 0.105 1 0.074 0.465 0.124 5.848
Active person —8.202 6.033 0.262 1 0.609 0.021 0.010 1.216
Education level
Non-formal —6.930 9.132 0.057 1 0.023 0.128 0.561 3.132
Primary 1.028 3.782 0.074 1 0.786 2.794 0.002 6.204
Secondary 1.775 4.066 0.191 1 0.662 5.898 0.002 17.742
Higher 1.595 10.703 0.022 1 0.088 4.928 3.824 6.635
Non-forest income
Presence of livestock 0.287 0.185 3.280 1 0.021 1.332 0.003 4.569
Livestock sale —0.607 3.569 0.029 1 0.042 0.545 0.000 5.257
Distance to the forest
<1km - - - - - - - -
1-3 km —0.202 6.622 0.001 1 0.032 0.817 0.215 3.924
3-5 km 0.185 0.020 3.025 1 0.003 1.203 0.095 4.544
5-10 km 0.652 0.456 4.071 1 0.016 1.920 0.791 6.665
<10 km 0.814 0.485 4.055 1 0.020 2.257 0.815 2.729
Vocational training —1.013 2.835 0.128 1 0.001 0.721 0.363 94.026
Residence status
Permanent 10.635 9.802 0.000 1 0.988 4.542 0.000 15.245
Temporary —0.475 6.738 0.000 1 0.996 3.655 0.001 6.261
Seasonal 7.942 5.722 0.000 1 0.994 2.993 0.000 8.632
Matrimonial status
Married 0.115 7.882 0.000 1 0.100 1.122 0.002 3.279
Single 10.638 5.205 0.005 1 0.945 4.543 3.229 5.383
Widow(er) —9.643 6.334 0.000 1 0.984 0.006 0.000 0.965
Appendix A5

Logistic regression analysis of the relationship between socio-economic

and demographic factors and activities contributing to the degradation of the forest massif.

Dependent variables Independent variables B E.S. Wald ddl Sig. Exp(B) 95 % 1.C. of Exp(B)
Lower Upper
Agriculture Gender
Man 0.716 0.557 9.081 1 0.042 0.425 0.000 1.452
Women 0.075 0.732 5.145 1 0.010 1.077 0.257 4.522
Age
17-25 years 0.048 3.094 0.000 1 0.098 1.049 0.002 4.438
25-60 years 0.003 0.925 3.125 1 0.002 1.003 0.164 6.145
60 years and over 0.084 1.164 0.005 1 0.094 1.087 0.111 10.643

Household size
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Dependent variables Independent variables B E.S. Wald ddl Sig. Exp(B) 95 % I.C. of Exp(B)
Lower Upper
Child —1.697 0.503 0.011 1 0.010 0.183 0.000 1.642
woman 1.035 10.135 0.010 1 0.050 1.329 0.000 3.299
Active person 0.815 0.326 5.003 1 0.003 2.260 0.487 10.511
Education level
Non-formal —-0.715 3.595 0.040 1 0.084 0.489 0.000 5.187
Primary —0.087 1.064 0.007 1 0.093 0.917 0.114 7.377
Secondary —-0.270 1.112 0.059 1 0.080 0.764 0.086 6.752
Higher 0.332 2.185 0.023 1 0.087 1.394 0.019 10.856
Non-forest income
Presence of lifestock 0.076 0.870 2.028 1 0.043 1.079 0.196 5.939
Lifestock sale 0.117 0.855 5.124 1 0.019 1.124 0.210 6.013
Distance to the forest
<1km - - - - - - - -
1-3 km 1.103 3.721 0.088 1 0.076 3.014 0.002 4.530
3-5 km 0.607 2.265 0.072 1 0.078 1.836 0.022 15.407
5-10 km —1.400 11.552 0.015 1 0.090 0.247 0.000 1.679
<10 km 0.425 1.820 0.055 1 0.815 0.654 0.018 23.159
Vocational training 0.517 2.065 0.630 1 0.802 1.678 0.290 96.124
Trade PFNL Residence status
Permanent —23.081 7.010 0.001 1 0.981 0.009 0.000 0.956
Temporary —7.333 9.603 0.000 1 0.986 0.004 0.000 0.452
Seasonal 0.554 5.677 0.000 1 0.992 1.739 0.002 1.200
Matrimonial status
Married —1.054 1.084 0.944 1 0.331 0.349 0.042 2.920
Single -0.791 0.511 2.394 1 0.122 0.454 0.167 1.235
Widow(er) 5.922 18.445 0.103 1 0.748 3.002 0.007 18.872
Gender
Man 1.234 4.621 0.029 1 0.050 - - -
Women 2.609 1.366 3.651 1 0.001 13.590 0.935 197.493
Age
17-25 years —4.138 12.217 0.115 1 0.016 0.735 0.000 3.456
25-60 years —0.345 1.632 0.045 1 0.031 0.708 0.029 17.353
60 years over 1.211 2.271 0.244 1 0.061 3.069 0.036 6.255
Household size
Child —9.886 1.990 0.271 1 0.603 0.000 0.000 7.561
Women —22.141 11.046 4.018 1 0.045 0.000 0.000 0.612
Active person 1.460 3.919 0.000 1 0.989 4.307 1.508 9.029
Education level
Non-formal 2.220 2.324 0.011 1 0.917 9.211 0.000 18.304
Primary —-0.326 2.846 0.013 1 0.909 0.722 0.003 190.964
Secondary —1.545 2.947 0.275 1 0.600 0.213 0.001 68.713
Higher 1.606 6.620 0.059 1 0.080 4.985 0.000 21.099
Non-forest income
Presence of lifestock -0.320 1.529 0.044 1 0.834 0.726 0.036 14.539
Lifestock sale 0.603 1.674 0.130 1 0.719 1.828 0.069 8.646
Distance to the forest
<1km
1-3 km -3.615 2.295 2.481 1 0.114 0.027 0.000 2.419
3-5km —1.456 1.592 0.836 1 0.360 0.233 0.010 5.282
5-10 km —0.553 1.511 0.134 1 0.714 0.575 0.030 11.107
<10 km —5.469 2.765 3.912 1 0.048 0.004 0.000 0.952
Vocational training —0.498 0.104 1.544 1 0.014 0.747 0.608 0.029
Residence status
Permanent —12.600 1.462 74.266 1 0.000 0.006 0.000 0.009
Temporary 12.253 3.065 0.001 1 0.097 2.844 0.000 12.235
Seasonal 12.253 0.065 3.065 1 0.000 0.981 0.000 9.452
Matrimonial status
Married —1.476 0.819 3.250 1 0.007 0.229 0.046 1.137
Single 0.029 0.704 0.179 1 0.067 1.347 0.339 5.354
Widow(er) 2.232 1.156 3.725 1 0.005 9.320 0.966 9.903
Trade timber Gender
Man —0.852 1.321 0.546 1 0.041 0.541 0.145 2.562
Women 24.519 1.303 0.000 1 0.050 4.453 0.006 14.351
Age
17-25 years 17.381 7.815 0.452 1 0.985 6.350 0.000 16.256
25-60 years 3.587 9.292 0.000 1 0.999 6.122 0.000 36.254
60 years and over 5.504 3.730 0.000 1 0.082 0.122 0.000 -
Household size
Childs —4.217 1.954 0.045 1 0.997 3.119 0.351 14.546
Women 0.214 9.025 0.000 1 0.064 2.145 0.245 7.245
Active person 26.106 14.439 0.000 1 0.999 2.176 0.000 1.265
Education level
Non-formal —9.893 9.908 0.000 1 0.098 5.052 0.456 9.563
Primary 6.017 5.615 0.000 1 0.096 1.991 0.000 -
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Appendix A5 (continued)

Dependent variables Independent variables B E.S. Wald ddl Sig. Exp(B) 95 % I.C. of Exp(B)
Lower Upper
Secondary 7.720 2.150 0.000 1 0.999 2.038 0.213 18.254
Higher —8.690 6.657 0.042 1 0.621 0.000 0.000 -
Non-forest income
Presence of lifestock 1.024 8.048 0.000 1 0.999 1.146 0.546 8.254
Lifestock sale -1.291 0.142 11.542 1 0.023 3.094 0.546 6.543
Distance to the forest
<1km - - - - - - - -
1-3 km 6.465 4.058 0.214 1 0.054 0.124 0.021 2.256
3-5km —5.465 7.429 0.000 1 0.154 1.922 0.254 6.215
5-10 km —1.140 4.316 0.054 1 0.321 0.320 0.124 6.653
<10 km 3.786 9.708 0.542 1 0.099 4.086 0.452 8.354
Vocational training 7.450 3.570 0.000 1 0.998 - - -
Residence status
Permanent 12.338 3.411 0.000 1 0.997 3.426 0.000 9.324
Temporary 11.103 1.931 0.000 1 0.995 6.703 0.000 21.325
Seasonal —11.369 5.281 0.000 1 0.997 1.155 0.000 6.254
Matrimonial status
Married 10.931 8.598 0.001 1 0.973 5.965 0.000 8.284
Single 1.621 1.249 1.685 1 0.194 5.058 0.438 58.454
Widow(er) —10.440 5.565 0.000 1 0.984 2.923 0.000 15.231
Hunting Gender
Man 1.457 0.192 3.889 1 0.049 0.456 0.000 1.125
Women 0.439 1.509 0.085 1 0.771 1.551 0.081 9.890
Age
17-25 years —6.964 7.053 0.975 1 0.061 0.001 0.000 0.456
25-60 years —4.698 2.333 0.056 1 0.002 0.009 0.000 0.882
60 years and over —2.293 2.765 0.687 1 0.040 0.101 0.000 2.755
Household size
Child 0.733 0.869 3.029 1 0.021 4.396 0.005 9.021
Women 2.235 2.607 0.010 1 0.921 2.344 0.000 9.654
Active person —2.431 6.036 0.000 1 0.099 0.033 0.000 2.245
Education level
Non-formal -1.875 1.403 0.032 1 0.857 0.153 0.000 0.924
Primary -1.673 2.386 0.462 1 0.483 0.188 0.002 20.145
Secondary 0.676 2.502 0.073 1 0.787 1.966 0.015 4.931
Higher 3.360 4.304 0.574 1 0.449 6.061 0.006 9.456
Non-forest income
Presence of lifestock -1.029 1.545 0.444 1 0.015 2.799 0.135 7.838
Lifestock sale 1.842 1.774 3.780 1 0.011 0.953 0.299 6.309
Distance to the forest
<1km
1-3 km —2.649 2.425 1.203 1 0.050 0.071 0.001 8.036
3-5 km —2.965 1.823 2.645 1 0.014 0.052 0.001 1.837
5-10 km —2.574 1.716 2.249 1 0.001 0.074 0.003 2.203
<10 km —2.573 2.020 1.623 1 0.053 0.076 0.001 3.999
Vocational training -1.103 1.309 0.710 1 0.031 0.332 0.026 0.689
Residence status
Permanent 0.447 0.000 - 1 0.000 1.564 0.564 2.564
Temporary 9.837 61.834 0.001 1 0.009 1.498 0.002 2.564
Seasonal —-0.119 5.250 0.000 1 0.070 0.887 0.000 8.124
Matrimonial status
Married —0.662 0.957 0.479 1 0.489 0.516 0.079 3.364
Single —1.000 1.301 0.591 1 0.044 0.368 0.029 4.710
Widow(er) 9.293 8.775 0.018 1 0.050 3.414 0.000 3.778
Fishing Gender
Man 0.473 1.596 6.214 1 0.021 0.145 0.012 0.954
Women —4.853 1.520 8.964 1 0.003 0.011 0.001 0.225
Age
17-25 years - - - - - - - -
25-60 years —0.932 1.389 0.450 1 0.021 0.394 0.026 5.997
60 and over —4.032 1.636 6.076 1 0.014 0.018 0.001 0.438
Household size
Child 4.213 11.396 0.000 1 0.921 4.380 0.000 0.456
Women -7.672 0.038 0.000 1 0.097 0.965 0.000 2.452
Active person 1.529 3.887 0.000 1 0.124 4.613 0.000 6.245
Education level
Non-formal 2.741 5.532 0.000 1 0.099 15.500 0.000 16.542
Primary 0.322 1.884 0.029 1 0.864 1.380 0.034 55.372
Secondary 2.225 1.908 1.360 1 0.243 9.255 0.220 9.521
Higher 0.380 13.113 0.000 1 0.321 1.463 0.000 0.965
Non-forest income
Presence of lifestock 4.184 1.682 6.184 1 0.013 5.622 2.426 7.863
Lifestock sale —4.824 1.785 7.300 1 0.007 0.008 0.000 0.266

Distance to the forest
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Dependent variables Independent variables B ES. Wald ddl Sig. Exp(B) 95 % I.C. of Exp(B)
Lower Upper
<1km - - - - - - - -
1-3 km —2.312 6.950 0.001 1 0.981 0.497 0.000 1.354
3-5 km 2.727 1.228 4.933 1 0.026 15.282 1.378 16..495
5-10 km —0.985 1.185 0.692 1 0.040 0.373 0.037 3.804
<10 km 2.129 3.305 0.000 1 0.099 8.407 0.000 1.254
Vocational training 1.288 1.441 0.799 1 0.371 3.624 0.215 61.034
Residence status
Permanent 12.779 1.051 14.814 1 0.000 6.909 1.974 21.787
Temporary -0.797 1.553 0.264 1 0.008 0.451 0.021 9.453
Seasonal —13.409 3.970 0.000 1 0.090 1.502 0.000 5.542
Matrimonial status
Married 1.582 0.852 3.452 1 0.063 4.865 0.917 0.150
Single —0.832 0.544 2.336 1 0.126 0.435 0.150 1.265
Widow(er) 1.759 1.202 2.143 1 0.143 5.808 0.551 61.235
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