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Abstract

Introduction: Human dependence on forests is a multifaceted phenomenon. The degree of reliance on forests
varies geographically, overtime and across communities. These dynamics underpin the importance of
understanding the determinants of household reliance on forests for the long-term sustainable forest management
and conservation. This paper presents an analysis of socio-economic determinants on the level of household forest
dependency in Chobe enclave, Botswana. The study hypothesised that the level of household forest dependency
will significantly differ across a range of socio-economic factors.

Methods: Data was collected through a structured questionnaire survey of 183 households, randomly selected
from three communities bordering Chobe Forest Reserve. Binary logistic regression model was used for analysing
data.

Results: Results showed that age and education significantly influenced household reliance on forests, while other
socio-economic factors were not significant. Forest dependency was observed to be decreasing with an increase
on both respondent age and educational level. Therefore, the youth were likely to be more reliant on forest
products compared to their elderly counterpart while higher educational attainment lessened reliance on forest
products.

Conclusion: In order to foster a balance between forest dependency and biodiversity conservation, alternative
opportunities and provision and access to higher education aimed at diversifying young people’s livelihood
activities are vital in reducing forest dependency, hence protecting forests for posterity.
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Introduction
Since time immemorial, forests and their associated
products have remained essential in sustaining liveli-
hoods (Mamo et al. 2007; Bwalya 2013; Mukul et al.
2016), particularly for the people of forest-dependent
communities, who live in abject poverty (Shackleton et
al. 2007; Kabubo-Mariara 2013). About 1.6 billion people
globally are substantially reliant on forests for livelihood
sustenance (World Bank 2002). Numerous studies on
forest-livelihood nexus have demonstrated the critical
role of forests in livelihood sustenance and

diversification and as a pathway for poverty alleviation
(Mamo et al. 2007; Vedeld et al. 2007; Uberhuaga et al.
2012; Mukul et al. 2016). Forests are essential in
provision of basic needs, cash savings and safety nets
(Shackleton et al. 2007). They are a source of energy,
employment, medicine and other subsistence needs for
the majority of local communities, especially in develop-
ing countries (Bahuguna 2000).
Globally, empirical evidence has quantified and quali-

fied the proportion of forest dependency from the entire
household livelihood matrix. The seminal work by
Vedeld et al. (2007) drawing upon 51 case studies across
17 developing countries revealed that the contribution
of forests, mainly through forest income accounted for
about 22% of the total household income. In North and
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South America, the contribution of forest income ranged
between 14 and 20% of the total household income
(Uberhuaga et al. 2012; Córdova et al. 2013). In Asia,
forest income varied from 10 to 20% of the total house-
hold income (Mukul et al. 2016). While in sub-Saharan
Africa, forest income ranged from 30 to 45% of the total
household income (Mamo et al. 2007; Appiah et al.
2009; Kalaba et al. 2013). These studies demonstrated
the significant contribution of forests towards household
economies. Some people depend solely on forests as
their only source of subsistence, with its contribution
sometimes being found to offset other household liveli-
hood portfolios such as agriculture (McElwee 2010).
Despite the contribution of forests on livelihoods,

human dependence on forests is a multifaceted
phenomenon (Beckley 1998). The level of use and degree
of reliance on forests and its importance as a source of
subsistence varies geographically, over time and across
communities (Babulo et al. 2008; Bwalya 2013). Since
communities are not homogenous in nature, variation on
household reliance on forests is inevitable (Coomes et al.
2004; Córdova et al. 2013). Drawing upon the forest de-
pendency literature, reliance on forest is a function of vari-
ous factors and key among them includes a household’s
socio-economic factors (Obua et al. 1998; Panta et al.
2009; Bhavannarayana et al. 2012). For example, higher
education attainment is associated with less reliance on
forest resources (Panta et al. 2009; Fonta and Ayuk 2013).
This is so because education offers other alternative liveli-
hood opportunities which may generate significant returns
compared to forest extraction activities (Masozera and
Alavalapati 2004). Household size is positively associated
with forest dependency. Larger families have higher sub-
sistence needs which necessitate them to depend more on
forest resources (Gunatilake 1998; Mamo et al. 2007). On
the other hand, age of household head is positively related
with forest dependency, albeit with diminishing effect after
reaching a peak of physical strength (Godoy et al. 1997).
However, older people might possess strong ecological
knowledge about their proximate environment, a
phenomenon which might increase their likelihood of be-
ing more dependent on forest resources.
The above dynamics underpin the importance of

understanding the determinants of household reliance
on forests for the long-term sustainable forest manage-
ment and conservation (Gunatilake 1998; Hegde and
Enters 2000). This is a fundamental step towards design-
ing target-specific interventions to reducing forest
dependency, planning, policy development and sustain-
able management strategies (Babulo et al. 2008; Dagm et
al. 2016). An understanding of the level of utilisation
and pattern of forest dependency will enable researchers,
policy makers and practitioners to design empirically in-
formed interventions to diversify households’ livelihood

portfolios and promote sustainable resource utilisation
in order to foster a balance between forest dependency
and biodiversity conservation (Baiyegunhi et al. 2016;
Dagm et al. 2016). Against this backdrop, this study
aimed at analysing the socio-economic determinants on
the level of household’s forest dependency in Chobe en-
clave, Botswana. In order to achieve this, the following
research questions were posed to guide the study: (1)
what is the level of household forest dependency? (2)
How do socio-economic factors influence household for-
est dependency? Following, we hypothesised that the
level of household forest dependency will significantly
differ across a range of socio-economic factors.

Methods
Study area
The study was undertaken in the Chobe enclave within
the Chobe district, northern Botswana (Fig. 1). Chobe
district covers an area of 22,052 km2, and about 70% of
this land is gazetted protected areas: national park, forest
reserves and wildlife management areas. The district is
located within the lines of longitude 24° 00–26° 00 E
and between latitude 17° 00 45′ and 19° 00 S (see Fig. 1).
Chobe district is a quadripoint to Botswana, Zimbabwe,
Zambia and Namibia. The district is categorised into two
distinct groups: eastern cluster community (Kazungula,
Lesoma and Pandamatenga) and western cluster commu-
nity (Mabele, Kavimba, Kachikau, Satau and Parakarungu).
Kasane township which demarcates the two clusters serves
as the district administrative centre, housing various gov-
ernment departments, luxurious accommodation facilities
(five star hotels and lodges) and retail-chain stores.
The study focus was on the western cluster commu-

nity, commonly known as Chobe enclave. The enclave
comprises a line of five villages spanning along the
Chobe River basin (Fig. 1). Chobe enclave boasts with
the countries pristine flora, fauna and aquatics such as the
diverse wildlife population (hosted at Chobe National
Park), trans-boundary water bodies (Chobe River) and
dense miombo woodlands thicket (Chobe Forest Reserve).
This various resources endowed in the enclave are integral
to communities’ livelihoods. The Chobe Forest Reserve
(CFR) provides the adjacent communities with non-
timber forest products (NTFPs) which are critical for
provision of household energy, building materials, medi-
cine and agricultural inputs. Chobe River is essential in
ensuring food security through availability of varied fish
species, edible plants and flood recession farming.
Three villages, Mabele, Kavimba and Kachikau were

purposively sampled from the entire Chobe enclave
community (see Fig. 1). The villages were mainly chosen
based on their proximity to CFR, which is an integral
component to their livelihood sustenance. The three vil-
lages are contiguous with CFR to the west, with Kachikau
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being the closet settlement to the reserve, followed by
Kavimba and Mabele. The villages consist of 2678 inhabi-
tants (Statistics Botswana 2011b) of diverse ethnic back-
grounds. Chobe enclave is multi-ethnic, with the BaSubiya
constituting the majority across the study areas while
BaTawana, BaMbukushu and BaYeyi were few. The study
villages have diversified economic activities, mainly in
three domains: crop production, livestock production and
wage employment. Moreover, crop production is favoured
by the high rainfall and fertile soils endowed in Chobe
enclave. Also, the perennial Chobe River accords the ar-
able farmers the opportunity to practise dual planting ten-
ure system: rain fed (dry land) and flood recession
farming. This farming system is very critical during times
of shocks as the output production of one complements
the other. On the other hand, the primary livelihood activ-
ities were supplemented by activities such as fishing, trad-
itional beer brewing, NTFPs harvesting, weaving and
crafting.

Design and sampling
The study participants were drawn from the villages of
Mabele, Kavimba and Kachikau. The sampled villages

consist of about 536 households. Simple random sam-
pling technique was used to draw a sample size of 183
households to form part of the study survey, represent-
ing approximately 34% of the entire households in the
study villages. The sampling procedure followed this
order: a list of all the households residing in each re-
spective study village was compiled to design a sampling
framework, and then, each household within the sam-
pling framework was assigned a number consecutively
(Babbie 2016). A computer generated randomised table
number was used to sample the required number of
households from the entire sampling framework. The
unit of analysis was the household head, and in excep-
tional circumstances, any household member who was
18 years and above was considered in lieu of the house-
hold head.

Data collection
The study draws from the responses of the survey ques-
tionnaire which was administered to the respondents in
the three study villages. A standardised semi-structured
questionnaire was administered to the respondents
through face to face interviews, conducted by the

Fig. 1 Map of Chobe district depicting study areas
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researchers at the interviewees’ homes and at agreed
convenient times. Firstly, the study purpose and objec-
tives were fully explained to the respondents. All ethical
procedures were followed.

Development of the instrument
The survey questionnaire was written in English (official)
and Setswana (national) languages; a language teacher
examined the duo instruments for consistency and accur-
acy. The questionnaire composed of two main sections.
Section 1 contained questions covering respondent’s
demographic and socio-economic background. This
included sex, age, ethnicity, education level, employment,
household income, length of residency, household size,
type and total number of livestock head, and crops grown
and their equivalent output. Below is the description of
how the latter variables were operationalised in this study.
Sex: it was measured as a dummy variable to assign

respondents into two gender groups: male and female.
Age: denotes the actual number of years lived by the

household head.
Ethnicity: describes the social groupings individual

household identify to, with communal believes, language
and culture.
Education level: depicts the highest qualification

attained by the household head. In this study, education
level was categorised into four groups: primary (7 year
education level), secondary (12 year education level) and
tertiary (post-secondary education).
Employment status: denotes the state of whether or not

an individual household head engages in remunerated
work. The variable was categorised into four groups: full-
time, part-time, self-employed and unemployed.
Household income: represents the sum of monies

accruing to all people in a given household; this includes
income from wage and salaried jobs and other sources
such as business, remittances and social grants. However,
due to the sensitivity of the variable to most respondents,
it was recorded as a categorical data (see Table 2) in order
to easy the respondents to reveal their monthly income
expenditures. Consequently, this limited the ability of the
variable to form part of the logit model predictors, hence
its omission from the analysis.
Length of residency: denotes the number of years a

household resided in the respective study area.
Household size: denotes the total number of people liv-

ing within a given household unit. Livestock: depicts
rearing of livestock for subsistence and to a lesser extent
commercial purposes. Livestock records were solicited
from individual households, which included the type
(e.g. cattle, goat, sheep) and equivalent number of each
livestock head. During preliminary data analysis, the
variable was transformed into monetary value. Prices for

each type of livestock were obtained from the local
market.
Crop production: depicts the cultivation of crops for

subsistence purposes and to a lesser extent commercial.
Data on each type of crop (e.g. sorghum, maize, millet)
cultivated and equivalent yields were recorded from each
household. During preliminary data analysis, the variable
was transformed into monetary value. Prices of crops
were sourced from Botswana Agricultural Marketing
Board (BAMB), a national agency mandated with provid-
ing market for locally grown crops. Some households
reported to be selling their crop surpluses to BAMB.
On the other hand, section 2 of the questionnaire con-

tained questions focussing on resources collected from
CFR for household utilisation. Data on the various types
of forest products, frequency and quantity of collection
and level of reliance on forest resources were solicited
from the respondents. The method of formulating ques-
tionnaire was guided by literature review (Masozera and
Alavalapati 2004; Fonta and Ayuk 2013; Jain and Sajjad
2015).

Data analysis
Data was compiled and managed using Statistical Package
for Social Sciences (SPSS) version 24. Descriptive statistics
in the form of frequencies, proportions, measures of cen-
tral tendency and dispersion were used to summarise the
socio-demographic data. Logistic regression analysis was
used to test for socio-economic factors predictive ability
on forest dependency. In this study, the outcome variable
(forest dependency) was regressed against selected
explanatory variables: age, length of residency, household
size, sex, education and employment. These variables were
used as a proxy for socio-economic. The variables were
chosen mainly because they cut across the social and eco-
nomic domains; hence, they will provide a comprehensive
insight on the pattern of household forest dependency.
The outcome variable forest dependency was measured as
a dichotomous response occupying the value of 1 or 0,
where 1 denotes high forest dependency while 0 means
low forest dependency. Binary logistic regression model
was used (Hosmer et al. 2013) to determine the socio-
economic factors influencing households’ forest depend-
ency. Since there is no set conventional cut-off point for
classifying forest dependency, the average value across the
study villages was considered as the threshold for categor-
ising forest dependency into two levels: low and high. This
approach has being widely used in forest dependency lit-
erature (see Jain and Sajjad 2015). Hence, the cut-off point
value of 0.5 was used in this study. The forest dependency
value of ≤ 0.5 therefore denotes low dependency while a
value of ≥ 0.5 indicates high dependency. Below is the
description of the model used to determine the socio-
economic factors influencing forest dependency:
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Logit Yð Þ ¼ In
π

1−π

� �
¼ αþ β1X1 þ β2X2 ð1Þ

Therefore,

π ¼ Probability Y ¼ outcome X1j ¼ x1;X2 ¼ x2ð Þ

¼ eαþβ1X1þβ2X2

1þ eαþβ1X1þβ2X2

ð2Þ

where π denotes the probability of an outcome, α is the
Y intercept, β’s are the regression coefficients, X’s are the
set of explanatory variables, and е = 2.71828 (natural
logarithms base).
In this study, the variables age, length of residency,

household size, sex, education and employment were
used to explain households’ forest dependency. Table 1
presents the description and measurement of the ex-
planatory variables used in the logit model.

Results
Household profiles
Of the total sampled population, 61.2% (n = 112) were
females (Table 2). Most of the household heads were on
their middle-age group (M = 49.33, SD = 17.28). More
than one third of the household heads (44.8%, n = 82) had
attained primary education as their highest education
level, while only ten (5.5%) indicated tertiary. However,
13.1% (n = 24) indicated that they have not attained any
formal education (Table 2). Chobe enclave and the rest of
Chobe district have been hard hit by high unemployment
rate, estimated at 19% of the entire district (Statistics
Botswana 2011a). About 54% (n = 99) of the household
heads reported as being unemployed while only 12.6%
(n = 23) were employed on full-time basis (Table 2). The
average household size consisted of 4.85 (SD = 2.64) per-
sons with majority (42.8%, n = 77) of them reporting an

average monthly income of USD45.001 or less. Most of
the household heads lived in their area of settlement since
birth, as evidenced from the mean length of residency of
40.26 (SD = 20.73) years. Table 2 provides a summary of
household profiles.

Household dependency on forests
About 86.3% (n = 158) of the households reported that they
have visited CFR within the past 3 years (2014–2016).
Almost all of the households (99.4%, n = 157) attributed
their visitation to be solely on harvesting of forest products.
Following, the perceived level of household’s reliance on
forests was assessed. The respondents were presented with
statements which they were asked to agree or disagree and
indicate the level of their agreement or disagreement,

Table 1 The description of the explanatory variables used in
the logit model

Variables Explanation Expected sign

Age Age of household head in years Positive

Length of residency Number of years residing in the
respective study area

Positive

Household size Number of family members in
the household

Positive

Sex 1 if male, 0 if female Positive

Education Household head level of
education (0 = none, 1 =
primary, 2 = secondary,
3 = tertiary)

Negative

Employment Household head employment
status (0 = unemployed,
1 = others, 2 = employed)

Negative

Table 2 Summary of households’ profile

Variable Items N M (SD) % n

Gender Male 38.8 71

Female 61.2 112

Age (years) 49.33 (17.28) 182

Ethnicity BaSubiya 53 97

BaYei 13.7 25

BaTawana 10.9 20

BaMbukushu 6.6 12

BaSarwa 7.1 13

BaNabjwa 0.5 1

Others 8.2 15

Education level None 13.1 24

Primary 44.8 82

Secondary 36.1 66

Tertiary 5.5 10

Employment status Full-time
employed

12.6 23

Part-time
employed

6.6 12

Self-employed 14.2 26

Unemployed 54.1 99

Others 12.6 23

Average monthly
income (USD)

< 45.00 42.8 77

> 45.00 < 90.00 32.2 58

> 90.00 < 135.00 7.8 14

>135 .00 < 180.00 3.9 7

> 180.00 < 225.00 6.1 11

> 225.00 < 270.00 3.3 6

> 270.00 3.9 7

Household size 183 4.85 (2.64)

Length of residency
(years)

40.26 (20.73) 175

N total sample size, M mean, SD standard deviation, n subset of the sample
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ranging from very low dependency (coded 1) to very high
dependency (coded 5). With regard to the itemised state-
ments, results indicate that about half of the households
(54.1%, n = 85) were highly dependent on forest for their
livelihoods, whereas about one fifth (20.4% (n = 32) and
5.1% (n = 8)) were moderately and least dependent respect-
ively. Various forest products were collected from the
nearby forest reserve; however, firewood (85.8%, n = 157)
was the most collected by the respondents while fodder
was the least (2.7%, n = 5) (see Garekae (2016) for a
detailed account on forest resources utilisation in the study
areas).
The household perceived level of reliance on forest

resources was further ascertained by the forest depend-
ency index (FDI). The mean FDI was 0.50 (SD = 0.41),
suggesting that households were moderately dependent
on forest resources. However, the FDI demonstrated that
household reliance on forests varied with their area of
settlement. Residents of Kachikau were relatively twice
as dependent on forests compared to the ones in Mabele
and Kavimba and had an index of 0.65 indicating high
forest dependency. Mabele and Kavimba had an FDI of
0.34 and 0.30 respectively.

Socio-economic factors influencing household
dependence on forests
Binary logistic regression model was run to assess the
predictive ability of the selected socio-economic factors
on household forest dependency. Preliminary analyses
were conducted to test for multicollinearity, and no vio-
lations were observed. The maximum Mahalanobis dis-
tance was χ2 = 19.80, p < .001, and this is less than the
set critical value of χ2 = 22.46, p < .001. All the explana-
tory variables were above the conventional cut-off point
for tolerance and variance inflation factor (VIF): none of
them had tolerance less than 0.10 and greater than 10
for VIF. The likelihood ratio test shows that the regres-
sion model is significant (χ2 = (9, n = 150) = 21.00,
p = .01). This finding indicates that a significant relation-
ship exists between the explanatory variables and forest
dependency (outcome variable). The model as a whole
explained between 13.1% (Cox and Snell R2) and 17.4%
(Nagelkerke R2) of the variance on forest dependency
and correctly classified 66% of the cases.
As presented in Table 3, only two predictors: age and

education made a statistically significant contribution to-
wards predicting forest dependency. Since the coefficient
of age was negative, the odds of reporting high forest de-
pendency decreased with age (OR = 0.96). This suggests
that an increase on the age of household head results in
decrease on forest dependency by a factor of 0.96, all
other factors being equal. The finding implies that the
youthful households were likely to gather more forest
products compared to the middle aged and the elderly.

Similarly, the coefficients of education were negative
and the odds of reporting high forest dependency
decreased with transition from secondary (OR = 0.15) to
tertiary (OR = 0.11) education levels respectively. The
result suggests that household heads with higher educa-
tional levels were more likely to gather less forest prod-
ucts compared to those with lower levels or none. On
the other hand, the variables length of residency, house-
hold size, sex and employment were not statistically sig-
nificant but showed both positive and negative
association with forest dependency. Table 3 presents the
results of the forest dependency model.

Discussion
The study results revealed that households were gener-
ally highly dependent on forests for their livelihood
sustenance. This high reliance on forest products is ne-
cessitated by the abject poverty (20% (Statistics
Botswana 2015b)) prevalent within the Chobe district.
Also, the land use tenure systems in Chobe enclave ag-
gravate the situation; the enclave is sandwiched between
protected areas (Chobe National Park, Chobe Forest
Reserve and Wildlife Management Areas). Despite
Chobe enclave locals being primarily farmers, the dense
wildlife population in the area compromise their efforts
through frequent crop-raiding and preying on livestock.
Hence, forest products and other natural resources in
the area are paramount to household sustenance in
Chobe enclave.
The findings demonstrated that household place of

residency, age and education level statistically and sig-
nificantly influenced forest dependency. With regard to
place of residency, Kachikau residents were relatively
twice more dependent on forests compared to the ones
in Mabele and Kavimba. This observation is attributed

Table 3 Logistic regression model for factors influencing
household forest dependency

Predictor B SE Wald Exp(B) 95% CI for Exp(B)

Lower Upper

Age − 0.04 0.02 5.96 0.96* 0.93 0.99

Length of residency 0.01 0.01 1.09 1.01 0.99 1.03

Household size − 0.12 0.07 2.91 0.89 0.77 1.02

Sex − 0.11 0.37 0.09 0.89 0.45 1.85

Education (primary) − 0.83 0.60 1.89 0.44 0.13 1.42

Education (secondary) − 1.89 0.72 6.79 0.15* 0.04 0.63

Education (tertiary) − 2.18 1.05 4.28 0.11* 0.01 0.89

Employment (other) 0.45 0.45 0.97 1.56 0.64 3.79

Employment (employed) − 0.23 0.47 0.23 0.80 0.32 2.02

Constant 3.22 1.21 7.09 24.92

B beta coefficients, SE stand error, Exp(B) odd ratio (OR)
*p < .05
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to the distance of the study sites to the forest reserve:
Kachikau village is very close to the reserve while the other
two are slightly distal. Therefore, the time for collecting for-
est products is shortened for Kachikau residents, hence
promoting sustained harvesting. This finding is consistent
with other studies from elsewhere which established that
proximity to the forests increases the likelihood of house-
holds to exhibit greater reliance on forest products com-
pared to the furthest ones (Baiyegunhi et al. 2016; Dagm et
al. 2016; Mukul et al. 2016).
Secondly, the findings revealed an inverse relationship

between age of household head and forest dependency.
The odd ratio for the coefficient of age implies that, for
a year increase in the age of the household head, house-
holds were relatively one time less likely to be more reli-
ant on forest resources. Hence, the youth were more
likely to be reliant on forest products compared to the
elderly people. The plausible explanation for this unex-
pected observation of the youth being more likely to be
dependent on forest resources than the elderly could be
attributed to the following reasons in the study area.
The forest reserve where households undertake their
harvesting activities is contiguous with Chobe National
Park, which is home to the ‘big five’ animals. These ani-
mals especially elephants roam freely within the reserve.
As such, this phenomenon may instil fear among some
locals in their endeavour to undertake forest extraction
activities. Therefore, the elderly people may be placed at
risk compared to young people when it comes to har-
vesting activities.
Also, the perceived energetic nature of the young

people propels them to indulge in forest extraction activ-
ities which are often labour intensive and require phys-
ical strength, as corroborated by other studies elsewhere
(Fonta and Ayuk 2013; Adam and EL Tayeb 2014;
Thondhlana and Muchapondwa 2014). In the light of
the exhausting nature of forest extraction activities, the
youth are advantaged in traversing longer distances
going into the forest for harvesting forest products. On a
similar note, the youth constituted a majority in Chobe
district, accounting to about more than half (55.6%,
N = 23,347) of the entire population in the district
(Statistics Botswana 2011a). The high unemployment
rate coupled with deep poverty (20%) and other social
shocks in Chobe district necessitate young people to be
heavily reliant on the natural resources endowed in their
environment, such as forest resources. Moreover, young
people are highly reliant on forest resources since they
may have multiple uses of forest products compared to
the elderly (Lepetu et al. 2009). For example, forest
products collected for subsistence consumption may be
added value and/or sold at the nearby town of Kasane.
Although the observed inverse relationship between

age and forest dependency in this study deviate from the

norm, the finding concurs with a small but growing
body of empirical evidence demonstrating a shift in col-
lection and utilisation of forest resources from being an
activity predominantly undertaken by the elderly people
to a more broader one encompassing people across vari-
ous age brackets (Adam and EL Tayeb 2014; Mujawamar-
iya and Karimov 2014; Htun et al. 2017; Ofoegbu et al.
2017; Suleiman et al. 2017), with young people posed to
exhibit greater dependency on forests compared to their
counterparts. The current study and the aforementioned
studies argue that increases on household age have dimin-
ishing effect on forest extraction activities. Since forest
extraction activities are often tedious and arduous, young
people have an upper hand in collecting more forest prod-
ucts and sustaining the collection activities for a period of
time compared to the elderly. As argued by André and
Platteau (1998), younger households are being trapped
into social disadvantages due to inequitable distribution of
resources such as landholding and limited access to alter-
native economic opportunities. Hence, younger house-
holds are likely to rely more on forest resources for their
livelihood sustenance.
While the study results show that the youth were

likely to be more reliant on forest resources, the situ-
ation may not be too worrisome since young people are
highly mobile and often migrate to towns in search for
employment and other opportunities, hence lessening
forest product-gathering activities. The latter is a posi-
tive aspect for forest conservation. On the other hand,
studies have shown that the rural-urban migration by
young people leads to a shift in roles, with old people
now taking over the role of collection of forest products
(Hecht et al. 2015). Hence, rural-urban migration may
help relieve pressure and reliance on forest resources in
cases where young people send remittances back to fam-
ilies to help them use alternative resources.
Thirdly, the results revealed a statistically significant

and positive association between household head educa-
tion level and forest dependency. The findings imply that
higher educational attainment lessened reliance on forest
resources. The odd ratios for the coefficients of second-
ary and tertiary education levels implies that households
who attained secondary and tertiary education were 15
and 11% less likely to be highly reliant on forest prod-
ucts, respectively, compared to those with lower or no
formal education. Therefore, higher levels of educational
attainment reduce household’s reliance on forest prod-
ucts in this study, a similar observation held by studies
from elsewhere. This could be attributed to the notion
that people with formal education have diversified liveli-
hood options which may generate significant returns
compared to forest-related activities (Masozera and
Alavalapati 2004). This finding is consistent with other
studies conducted locally (Lepetu et al. 2009) and
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elsewhere (Fonta and Ayuk 2013; Kabubo-Mariara 2013;
Baiyegunhi et al. 2016). These studies contended that
higher education offers better employment opportun-
ities, hence diverting livelihood options away from gath-
ering activities such as forest resource extractions.
On the other hand, the predictors’ length of residency,

household size, sex and employment did not reach statis-
tical significance but showed both positive and negative
relationship with forest dependency. Length of residency
had a positive relationship with forest dependency. This
suggests that long-term residents were more reliant on
forest resources compared to short-term residents. Patta-
nayak et al. (2003) found length of residency to be posi-
tively influencing households’ reliance on forests. In their
study of Siberut Forests in Nepal, people who stayed lon-
ger in their area of settlement were highly dependent on
forests compared to their counterpart, which was attrib-
uted to their familiarity with the complexities of their
proximate environment.
Forest dependency and sex were negatively related.

Therefore, the negative coefficient of sex implies that
females were more dependent on forest resources com-
pared to males. Generally, women are known to be
highly dependent on common pool resources, including
forests (Grossman 1981; Uberhuaga et al. 2012). In con-
trast, studies from elsewhere observed that males were
more likely than females to depend more on forests and
other environmental resources (Masozera and Alavalapati
2004; Thondhlana et al. 2012; Adam and EL Tayeb 2014).
In these studies, men were associated with selective har-
vesting of forest resources, especially those which had
market value such as firewood. Hence, they harvested
more resources for selling compared to their counterpart.
Furthermore, men were mostly using animal driven carts
for gathering forest products, something which gave them
the opportunity to extract more resources.
Household size had a negative relationship with forest

dependency. Therefore, the likelihood of reporting
higher forest dependency decreased with increase on
household size. This finding is contrary to observations
made by other studies elsewhere (Mamo et al. 2007;
Córdova et al. 2013; Fonta and Ayuk 2013; Kabubo-
Mariara 2013; Adam and EL Tayeb 2014). These studies
reported that larger families were more dependent on
forest resources. Since forest activities are labour inten-
sive, larger families have adequate manpower to allocate
across gathering activities. The possible explanation for
this counterintuitive finding may be attributed to differ-
ences in demographic profiles, such as household sizes
between the current study and aforementioned studies.
The current study’s household size was generally smaller
than the former studies which were composed of rela-
tively larger household sizes, averaging six members.
Placing a statistical insight on the unexpected

relationship between household size and forest depend-
ency, the mean household size had smaller standard
deviation, demonstrating less spreading of the values
away from the mean and each other. Therefore, the
values for the variable household size were very close to
the mean, hence less variability on the level of forest
dependency.
Lastly, the variable employment showed negative asso-

ciation with forest dependency. This suggests that
employed households were less dependent on forest
products. Employment opportunity may offer better in-
come generating options compared to benefits derived
from the forest. Possibly, those who were employed were
able to afford alternative products from the market,
hence reducing reliance on forest products. Studies con-
ducted from elsewhere found income from employment
and other regular paid activities to be significantly and
negatively influencing households’ forest dependency
(Hegde and Enters 2000; Mamo et al. 2007; Tieguhong
and Nkamgnia 2012). In these studies, extraction of
NTFPs was not a preferred and regular activity but only
indulged in during off-employment periods as a substi-
tute. Also, the significant association was brought about
by the diversified livelihood portfolios among the studied
communities compared to the current study.

Conclusion
The results suggest that Chobe enclave locals are highly
dependent on forest resources for their livelihood sus-
tenance. Therefore, forests were critical in livelihood di-
versification in Chobe enclave. In this study, socio-
economic factors such as place of residency, age and
education level significantly influenced household forest
dependency. The observed inverse relationship between
age and forest dependency provides an encouraging
insight. This study portrays the youth as a critical stake-
holder and change agent on sustainable forest manage-
ment. Therefore, young people could be capacitated
with the skills and ability to initiate activities aimed at
enlightening communities on the importance of forests
and the need for conservation. On the other hand,
people who attained higher education levels were ob-
served to be less dependent on forest resources. There-
fore, education could be used as a means of diverting
household’s pursuits away from gathering activities.
The study results contribute to local management and

conservation strategies in the following manner: the key
factors bringing about variation on forest dependency
can be considered and factored into planning, designing
and implementation of programs and activities for forest
sustainability. On the other hand, policies should facili-
tate active participation of local communities in forest
management and conservation. In order to foster a bal-
ance between forest dependency and biodiversity

Garekae et al. Ecological Processes  (2017) 6:40 Page 8 of 10



conservation, provision of alternative livelihood oppor-
tunities and access to higher education aimed at diversi-
fying young people’s livelihood portfolios are vital in
reducing forest dependency, hence protecting forests for
posterity. Lastly, this study has expanded the forest
dependency literature, particularly in Southern Africa
where the intricate relation between people and their
immediate environment has being fairly understood.

Endnotes
1BWP 1 = USD 0.09 (2016)
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