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The role of forests across the world has been recognized as key natural assets that
offer several goods and services, especially to communities adjacent to them. Given
this role, there have been minimal efforts to determine the factors characterizing
this dependence of communities on non-timber forest products (NTFPs), especially
in developing nations. This study surveyed and assessed different factors influencing
household dependence on NTFPs in the Marrupa-Mecula Corridor, Niassa Special
Reserve, Niassa Province of Mozambique. In total, 377 household members from eight
villages attended the interview while employing proportional random sampling. Data
analysis was done using descriptive statistics and binary logistic regression. The study
revealed that 90.9% of the households participate in collecting, producing, and selling
NTFPs. Three factors, namely, social, economic, and physical, with twenty sub-factors
or characteristics were found to have a significant association with dependence on
forest resources. They include the availability of NTFPs, taking a collection of NTFPs as
a family job, strong cultural attachment to forests, seasonal engagement in collection,
nearby forests being home for community leaders, distance to the nearby forest, the
housing needs of forests, forests being a major source of medicine, forests being a
resource for educational institutions, forests being a major source of household food
security, forests being a ready income for households, forests being a tourist attraction in
the area, and affordability of distance to markets. The binary logistic regression revealed
that gender, age, education, family size, and time spent in the area are significantly
associated with dependence on NTFPs. Additionally, strong cultural attachment to
forests, seasonal engagement in collection, nearby forests being homes for community
leaders, distance to the nearby forest, housing needs, a major source of medicine,
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education, household food security, ready income, tourist attraction, and affordability
of distance to markets were found to have a significant influence. On the contrary, scary
dangerous wild animals, restriction of cultivation in non-gazetted forests, restriction of
hunting in non-gazetted forests, and forest fires negatively affected the dependence on
NTFPs/resources. As a way of achieving sustainable utilization of NTFPs, management
plans and strategies need to incorporate these factors characterizing the dependence
on NTFPs.

Keywords: characterizing, dependence, non-timber forest product (NTFP), communities, forest conservation
areas

INTRODUCTION

Several studies (Suleiman et al., 2017; Silva et al., 2020) have
demonstrated the role played by forests beyond timber and wood
extraction. They contribute to carbon sequestration, habitats
for biodiversity, and source of community livelihood. This is
done through trading non-timber forest products (NTFPs) rather
than engaging in trading in commercial timber. NTFPs are
known to be a strong contributor to the economic wellbeing of
people in communities (Stanley et al., 2012; Melaku et al., 2014;
Endamana et al., 2016; Suleiman et al., 2017). They play a key
role in providing both domestic subsistence and consumption
needs. They are also a strong pillar in increasing the daily
incomes of the households surrounding forest resources (Shanley
et al., 2020). NTFPs are reported as a resilience-enhancing factor
for communities to recover from economic hardships (Steele
et al., 2015). In this study, NTFPs collected in the Marrupa-
Mecula Corridor included the collection, production, and selling
of firewood, wild vegetables, medicinal plants, spices, charcoal,
sisal, and forage. In addition, honey, wild tubes, wild fruits,
nuts, and ropes were the other NTFPs collected in this area
(Lubega et al., 2021).

The underlying research question under investigation was
“why do communities remain depending on NTFP?” This
question emerged from continued environmental degradation
in the disguise of collecting NTFPs in several developing
countries. Over 90% of communities in the Marrupa-Mecula
Corridor are located in the vicinity of forests. Understanding
the factors determining this kind of dependence paves a way for
intervention. Dependence on NTFPs was used to refer to the
extent to which communities rely on natural forests to achieve
their livelihood needs (Talukdar et al., 2021). Dependence on
NTFPs is characterized by socio-demographic factors like gender
and education level (Hutauruk et al., 2018; Turreira-García et al.,
2018; Velho et al., 2019; Silva et al., 2020). Furthermore, physical
factors include restriction of cultivation and hunting in non-
gazetted forests (Mutenje et al., 2011; Singh and Masuku, 2014;
Frey et al., 2018), social factors include strong cultural attachment
to forests (Newton et al., 2016; Soe and Yeo-Chang, 2019; Uduji
and Okolo-Obasi, 2020), and economic factors include forests
being a major source of ready income and tourist attractions
(Opaluwa et al., 2011; Hutauruk et al., 2018; Turreira-García
et al., 2018; Silva et al., 2020). Other factors characterizing the
dependence on NTFPs include labor availability, affordability to

travel the distance up to the forest, engagement in other activities
other than agriculture, and the market for the products (Dorcas
and Emmanuel, 2009; Robinson et al., 2014; Sharif et al., 2016;
Schunko et al., 2019).

Depending on the above factors, there is an urgent need
to understand those factors characterizing the dependence on
NTFPs given the current population explosion. This study
assessed those factors characterizing the dependence on NTFPs
by households living adjacent to the forest while covering
households in Marrupa-Mecula Corridor Niassa Province. The
findings established in this study are central in determining
interventions that can be adopted to sustainably utilize forest
resources while minimizing overexploitation and degradation,
develop intervention strategies, and solve household and
community livelihood needs.

This study thus particularly aimed at establishing the social,
economic, and physical factors characterizing the dependence on
NTFPs in the Marrupa-Mecula Corridor, Niassa Special Reserve,
Niassa Province of Mozambique.

METHODOLOGY

Study Area
Niassa Special Reserve is a nature reserve lying partially
in the provinces of Cabo Delgado and Niassa, Mozambique
(Figure 1). This reserve covers over 42,000 square kilometers
(10,000,000 acres), and it is the largest protected area in the
country (Ryan et al., 2016). This reserve is part of the Trans-
Frontier Conservation Area and links to the Tanzanian Lukwika-
Lumesule Game Reserve (Group ICS, 2006). Niassa Special
Reserve is also part of the Eastern Miombo woodlands, which
also encompasses parts of Tanzania and Malawi. This reserve
is one of the largest Miombo woodland preserves in the world,
with Miombo forest covering half of the reserve. The common
tree species include Brachystegia, Julbernardia, and Isoberlinia,
which dominate the woodlands with other tree species such as
Pterocarpus angolensis, Albizia sp., and Afzelia quanzensis. Under
the trees lies important areas of plants such as the herbaceous
Crotalaria and Indigofera. The eco-region generally experiences a
tropical savanna climate with three distinct seasons, namely, a hot
dry season from mid-August through October; a hot wet season
from November through March; and a warm dry season from
April through early August. Mean maximum temperatures range
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FIGURE 1 | The map showing the study area.

between 18 and 27◦C, but are typically around 24◦C. The eco-
region experiences mean minimum temperatures between 9 and
15◦C and are virtually frost-free. Temperatures are considerably
higher in the lowland areas of the eco-region. Rainfall is highly
seasonal, with a marked winter drought usually lasting from 4 to
7 months (Natumanya et al., 2022).

The remainder is mostly open savannah, with some wetlands
and isolated patches of forest; 95% of the reserve’s biomass is
vegetation, which includes 21 types of plant matter and 191
species of trees and shrubs (Mate et al., 2014). Marrupa-Macula
Corridor is largely dominated by elephants. The selection of the
Marrupa-Macula Corridor depended on the fact that much of
the forest covers lost are situated in this area [close to 41.4 km2

(0.9%)] (Immaculada and Yadvinder, 2016). The forest cover has
been lost due to communities practicing shifting agriculture.

Niassa Special Reserve has been reported as central to the
livelihoods of millions of rural and urban dwellers for providing
fuel wood, building materials, medicines, food, and ecosystem
services (Campbell et al., 2007; Opaluwa et al., 2011; Chidumayo

and Gumbo, 2013). A comparative study of rural livelihoods in
Kenya, Uganda, Malawi, and Tanzania (Frank and Ade, 2004)
found that household total income was distributed almost equally
between farm activities (crop and livestock production) and
non-farm activities (wages, self-employment, and remittances).

Sampling
Multistage sampling was used to select respondents in Marrupa-
Mecula Corridor, Niassa Special Reserve, Niassa Province. This
technique was adopted since it required employing more than
one technique to reach out to different respondents. In the first
stage, purposive sampling was used in selecting the Marrupa-
Mecula Corridor, Niassa Province. In the second stage, villages
in this corridor were also selected purposively. In the third stage,
households were picked using simple random sampling. In the
fourth stage, proportionate sampling was employed in choosing
household members. The province was purposively selected due
to a good number of villages depending on forest products. This
study utilized a quantitative research design. This is because
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the research was strictly interested to determine the likelihood
of factors determining the dependence on NTFPs. Data were
obtained from households from villages in the Marrupa-Mecula
Corridor using Niassa Special Reserve Forests, local leaders,
traditional healers, and officials managing Niassa Special Reserve.
The collection of data was conducted by the researcher and
three other field research assistants who were trained. The
data collection process took 4 months (November 2019 to
February 2020). The population size of households was 3,537
as obtained from provincial household data (National Institute
of Statistics [INE], 2017). Yamane’s formula (1967) was used to
determine the sample of 377 households. A multistage sampling
technique was therefore used to reach out to the sample size
determined. It should be noted that eight communities/villages
were selected purposively. This is because they were closer to
the road since the area of study was a reserve (This means
regulators would not allow the researcher to access them for
research for fear of wild animals). Second, the selected villages
had the highest number of people and were nearer to each other
(Singh and Masuku, 2014).

Data Collection
A household survey was undertaken for 4 months. The researcher
trained well three enumerators in the collection of data from the
household level. Enumerators were selected based on being born
in the area of study and understanding the existential language.
The bias was avoided by picking them randomly. Data were
procured using village-level interviews and household surveys.
The village-level interviews were directed to key informants
(local leaders, traditional healers, and officials managing Niassa
National Special Reserve), and the household survey was
employed in households. The household survey was structured
into three sections. Section A collected the demographic
characteristics of respondents. Section B collected data on
NTFPs. Section C collected data on dependence/livelihoods.
Dependence on the forest was measured while using high
and low. High was measured as “yes” (0), and low was
measured as “no” (1).

Data Analysis
Both descriptive and analytical (inferential) statistics were used
for data analysis. Descriptive statistics including the frequency
and percentages were used to characterize the dependence
on NTFPs. Inferential statistics were used to determine the
likelihood of factors determining the dependence on NTFPs
(Maua et al., 2018). Particularly, a binary logistic regression
analysis was employed in analyzing data obtained from the
household survey. This regression model was used because it
is more flexible for categorical variables and determines the
likelihood of factors determining the dependence on NTFPs
(Maua et al., 2018). Furthermore, this model calls for continuous
predictors and normally distributed variables (Tabachnick et al.,
2007). Analysis of this study showed tolerance values ranging
from 1.467 and above, which were supported by VIF values
below 10. Thus, there was no multicollinearity among the study
variables, and the assumption was met.

RESULTS

The study results were obtained from three categorizations,
namely, social, economic, and physical factors. The social factors
emerged with the highest score in relation to economic and
physical factors in determining the dependence of NTFPs. On
physical factors, for instance, the highest proportion (57.2%)
of respondents stated that they are scared by dangerous wild
animals in collecting NTFPs sold. Scary dangerous animals in
this case were used to refer to those wild animals including
crocodiles, lions, buffalo, snakes, and other reptiles living in
nearby forests; 55.3% of respondents also agreed that there are
restrictions on collection by the community. In addition, 62.3%
of respondents agreed that the nearby forests are reserved or
inaccessible, 51.9% of respondents agreed that cultivation is
restricted in non-gazetted forests; 56.1% of respondents agreed
that they are restricted from hunting in non-gazetted forests,
and 55.1% of respondents agreed that there is a strong cultural
attachment to forests.

Economically, 66.8% of respondents further agreed that
collecting NTFPs was a family job, and 54% of respondents
agreed that the engagement in collection depends on the season.
Furthermore, 54% of respondents agreed that nearby forests form
homes for community leaders, 68.2% of respondents agreed that
forests form a major source of medicine, and lastly, 66.3% of
respondents reported that forests are a resource for education
institutions. Respondents were required to state whether forests
form a major source of household food security. The highest
proportion of respondents (67.9%) agreed; 63.6% of respondents
agreed that forests form a major source of ready income for our
households, and 70.1% of respondents agreed that forests form a
major source of tourist attraction in the area. Furthermore, 72.2%
of respondents agreed that the distance to markets is affordable,
and 62.8% of respondents admitted that not much capital is
required to engage in collecting, producing, and selling NTFPs.
Finally, 64.2% agreed that NTFPs have a ready market.

Physically, 58.3% of respondents agreed that the distance to
the nearby forest is very minimal, 56.1% of respondents agreed
that forests are significant in their housing needs, 57.5% of
respondents agreed that they have ever experienced forest fires,
67.9% of respondents agreed that they are frequently restricted
from grazing in nearby forests, whereas the availability of NTFPs
was agreed on by 57.2% of respondents.

It was also found that 90.9% of the households participate
in the collection of NTFPs in Niassa Special Reserve. The
remaining 9.1% of respondents were not directly participating in
the collection of NTFPs in Niassa Special Reserve.

Table 1 shows that five of the physical factors were
significantly influencing the dependence on NTFPs. Scary
dangerous wild animals were significantly associated with the
dependence on NTFPs (x2 = 0.392; p = 0.032∗∗), restriction of
cultivation in non-gazetted forests was significantly associated
with the dependence on NTFPs (x2 = 0.162; p = 0.021∗∗),
restriction of hunting in non-gazetted forests was significantly
associated with the dependence on NTFPs (x2 = 0.549;
p = 0.038∗∗), experienced forest fires was significantly associated
with the dependence on NTFPs (x2 = 1.977; p = 0.013∗∗),
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TABLE 1 | Psychical factors characterizing the dependence on non-timber
forest products.

Variable Household participation in
decision-making of NTFPs collection

Chi-square
(χ2)

P-value

No Yes

Scary Dangerous wild animals 3.92 0.032**

No 10 150

Yes 17 197

Restriction of collection by the community 2.65 0.084

No 8 159

Yes 19 188

Reserved or inaccessible forests nearby 1.718 0.068

No 7 134

Yes 20 213

Restriction of Cultivation in non-gazetted forests 1.162 0.021**

No 14 166

Yes 13 181

Restriction of hunting in non-gazetted forests 1.549 0.038**

No 10 154

Yes 17 193

Experienced forest fires 1.977 0.013**

No 8 151

Yes 19 196

Restricted Grazing in nearby forests 1.299 0.59

No 6 114

Yes 21 233

Availability of Non-timber forest products 1.049 0.12**

No 11 149

Yes 16 198

The stars are only intended to flag levels of significance for 3 of the most commonly
used levels. *P < 0.05, **P < 0.01, and ***P < 0.001.

availability of NTFPs was significantly associated with the
community participation in the value chain as sellers of NTFPs
(x2 = 0.049; p = 0.12∗∗). However, restricted grazing in nearby
forests, reserved or inaccessible forests nearby, and restriction
of collection by the community were not significantly associated
with the dependence on NTFPs.

Table 2 shows that all social factors were significantly
influencing the dependence on NTFPs. Taking the collection
of NTFPs as a family job was significantly associated with
the dependence on NTFPs (x2 = 1.569; p = 0.015∗∗), strong
cultural attachment to forests was significantly associated with
the dependence on NTFPs (x2 = 1.579; p = 0.008∗∗), seasonal
engagement in the collection was significantly associated with the
dependence on NTFPs (x2 = 0.939; p = 0.050∗∗), nearby forests
being home for community leaders was significantly associated
with the dependence on NTFPs (x2 = 0.323; p = 0.029∗∗),
distance to nearby forest was significantly associated with the
community participation in the value chain as sellers of NTFPs
(x2 = 0.262; p = 0.026∗∗). Furthermore, the housing needs of
forests were significantly associated with the dependence on
NTFPs (x2 = 0.114; p = 0.17∗∗), forests being a major source of
medicine was significantly associated with the dependence on
NTFPs (x2 = 1.235; p = 0.50∗∗), and forests being a resource

TABLE 2 | Social factors characterizing the dependence on non-timber
forest products.

Variable Household participation in
decision-making of NTFPS

collection.

Chi-square
(χ2)

P-value

No Yes

Collection of non-timber forest products as a family
job

1.569 0.015**

No 6 118

Yes 21 229

Strong cultural attachment to forests 1.579 0.008**

No 9 159

Yes 18 188

Engagement in collection depends on the season 9.39 0.050**

No 10 162

Yes 17 185

Nearby forests form homes for community leaders 3.23 0.029**

No 11 161

Yes 16 186

Distance to the nearby forest is very minimal 2.62 0.026**

No 10 146

Yes 17 201

Forests are significant in our housing needs 1.14 0.17**

No 11 153

Yes 16 194

Forests form a major source of medicine 1.235 0.50**

No 6 113

Yes 21 234

Forests are a resource for educational institutions 7.85 0.046**

No 7 119

Yes 20 228

The stars are only intended to flag levels of significance for 3 of the most commonly
used levels. *P < 0.05, **P < 0.01, and ***P < 0.001.

for educational institutions (mainly for research purposes) was
significantly associated with the community participation in the
value chain as sellers of NTFPs (x2 = 0.785; p = 0.046∗∗).

Table 3 shows that many of the economic factors were
significantly influencing the dependence on NTFPs. Forests being
a major source of household food security was significantly
associated with the dependence on NTFPs (x2 = 1.299;
p = 0.019∗∗), forests being a major source of ready income
for households was significantly associated with the dependence
on NTFPs (x2 = 2.515; p = 0.032∗∗), forests being a major
source of tourist attraction in the area was significantly associated
with dependence on NTFPs (x2 = 1.182; p = 0.040∗∗), and the
affordability of distance to markets was significantly associated
with the dependence on NTFPs (x2 = 0.452; p = 0.035∗∗).

Factors Characterizing the Dependence
on Non-timber Forest Products
A multivariate analysis was done to assess the key factors that
influence the dependence on NTFPs (see Table 4). Four of the
demographic factors, that is, gender, education, family size, and
time spent in the area, were significantly associated with the
dependence on NTFPs. The dependence on NTFPs was 1.03
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TABLE 3 | Economic factors characterizing the dependence on non-timber
forest products.

Variable Household participation in
decision-making of NTFPs

collection.

Chi-square
(χ2)

P-value

No Yes

Forests form a major source of household food
security

1.299 0.019**

No 6 114

Yes 21 233

Forests form a major source of ready income for
our household

2.515 0.032**

No 6 130

Yes 21 217

We are engaged as collectors 2.875 0.088

No 6 134

Yes 21 213

We are engaged as producers 1.569 0.065

No 6 118

Yes 21 229

We are engaged as sellers 1.862 0.071

No 6 122

Yes 21 225

Forests form a major source of tourist attraction in
the area

1.182 0.040**

No 5 107

Yes 22 240

The distance to markets is affordable 4.52 0.035**

No 6 98

Yes 21 249

Not much capital is required to engage in the
collection, producing, and selling non-timber forest
products

1.574 0.065

No 7 132

Yes 20 215

Non-timber forest products have a ready market 2.343 0.079

No 6 128

Yes 21 219

The stars are only intended to flag levels of significance for 3 of the most commonly
used levels. *P < 0.05, **P < 0.01, and ***P < 0.001.

times highly likely to be explained by the gender of the household
members at 95% CI: 0.377–2.811; p = 0.012. This means that the
more the females in the households, the more the dependence
on NTFPs. Second, age was found to have a non-significant
influence on the dependence on NTFPs. This indicated a 0.9
times less likelihood (95% CI: 0.654–1.172; p = 0.371). This
means that the higher the age of household members, the higher
the likelihood of dependence on NTFPs. The education level of
household members was 0.8 times less likely to determine the
dependence on NTFPs at 95% CI: 0.432–1.655; p = 0.024. This
means that the lesser the educated, the higher the likelihood of
dependence on NTFPs.

Another social factor is family size. This indicated a 1.6 times
more likelihood of dependence on NTFPs (95% CI: 0.501–5.228;
p = 0.021). This means that the larger the family size, the higher
the likelihood of dependence on NTFPs. Furthermore, the time

spent in the area indicated 1.1 times less likelihood of dependence
on NTFPs (95% CI: 0.725–1.680; p = 0.045). This meant that
the longer the households have lived in the area, the higher the
likelihood of dependence on NTFPs.

Those who feared scary dangerous wild animals had 0.8 times
less likelihood of dependence on NTFPs (95% CI: 0.140–4.211;
p = 0.762). This meant that the higher the presence of scary
dangerous wild animals, the lower the dependence on NTFPs.
Restriction of cultivation in non-gazetted forests was further
found to have 0.42 times less likelihood of dependence on NTFPs
(95% CI: 0.111–1.587; p = 0.00). This means that the more
the restrictions made on cultivation in non-gazetted forests, the
higher the likelihood of dependence on NTFPs. Furthermore,
those restricted to hunt in non-gazetted forests had 1.32 times
more likelihood of dependence on NTFPs (95% CI: 0.186–9.420;
p = 0.008). This means that the more the restrictions made
on hunting in non-gazetted forests, the lesser the likelihood of
dependence on NTFPs.

Those who had experienced forest fires were further found
to have 11.8 times more likelihood of dependence on NTFPs
(95% CI: 0.766–18.566; p = 0.007). This means that the more
the forest fires, the more the likelihood of dependence on
NTFPs. Availability of NTFPs was also found to have 2.3 times
less likelihood of dependence on NTFPs (95% CI: 0.450–3.690;
p = 0.009). This means that the more the availability of NTFPs,
the higher the likelihood of the dependence on NTFPs. In
addition, the collection of NTFPs as a family job had 0.44 times
less likelihood of dependence on NTFPs (95% CI: 0.059–3.224;
p = 0.017).

Strong cultural attachment to forests was further found to
have 2.9 times more likelihood of dependence on NTFPs (95%
CI: 0.613–13.800; p = 0.019). This means that the stronger
the cultural attachment to forests, the higher the likelihood of
dependence on NTFPs. Furthermore, there is a more likelihood
of dependence on NTFPs because of seasonal engagement in
the collection of NTFPs (95% CI: 0.233–6.252; p = 0.022). This
means that the more the change in seasonal engagement in the
collection, the higher the likelihood of dependence on NTFPs. In
addition, nearby forests being homes for community leaders were
also found to contribute 0.9 times more likelihood of dependence
on NTFPs (95% CI: 0.211–3.473; p = 0.127). This means that the
nearer the homes of community leaders to the forest, the lesser
the likelihood of dependence on NTFPs.

Distance to nearby forests was found to have 0.2 times
more likelihood of dependence on NTFPs (95% CI: 0.018–2.815;
p = 0.048). This means that the shorter the distance to the nearby
forest, the higher the likelihood of dependence on NTFPs. Forests
being significant in housing needs was found to have 0.7 times
more likelihood of dependence on NTFPs (95% CI: 0.101–5.535;
p = 0.007). This means that forests being a source of housing
needs increases the dependence on NTFPs. Forests being a major
source of medicine was found to have a 1.8 times more likelihood
of dependence on NTFPs (95% CI: 0.169–18.387; p = 0.036). This
means that forests being a major source of medicine increases the
dependence on NTFPs.

Forests being a resource for educational institutions was also
found to have 1.7 times more likelihood of dependence on NTFPs
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TABLE 4 | Multivariate analysis of key factors characterizing the dependence on non-timber forest products.

Key factors B S.E. Wald df Sig. Exp (B) 95% CI for EXP (B)

Lower Upper

Gender (2) 0.024 0.515 0.002 1 0.012 1.025 0.377 2.811

Age (6) −0.133 0.149 0.800 1 0.371 0.876 0.654 1.172

Education level (2) −0.168 0.343 0.240 1 0.024 0.845 0.432 1.655

Family size (2) 0.481 0.598 0.647 1 0.021 1.618 0.501 5.228

Time spent in the area (4) 0.099 0.214 0.212 1 0.045 1.104 0.725 1.680

Scary dangerous wild animals (1) −0.263 0.868 0.092 1 0.762 0.769 0.140 4.211

Restriction of cultivation in non-gazetted forests (1) −0.870 0.680 1.640 1 0.100 0.419 0.111 1.587

Restriction of hunting in non-gazetted forests (1) 0.280 1.001 0.078 1 0.108 1.32 0.186 9.420

Experienced forest fires (1) 0.468 1.3377 3.129 1 0.107 11.8 0.766 18.566

Availability of Non-timber forest products (1) −0.238 0.899 1.8377 1 0.009 0.290 0.050 1.690

Collection of non-timber forest products as a family job (1) −0.827 1.019 0.658 1 0.017 0.437 0.059 3.224

Strong cultural attachment to forests (1) 0.068 0.794 1.805 1 0.019 2.91 0.613 13.800

Engagement in collection depends on the season (1) 0.189 0.839 0.051 1 0.022 1.21 0.233 6.252

Nearby forests form homes for community leaders (1) −0.156 0.715 0.048 1 0.127 0.855 0.211 3.473

Distance to the nearby forest is very minimal (1) 0.487 1.287 1.335 1 0.048 0.226 0.018 2.815

Forests are significant in our housing needs (1) −0.288 1.020 0.080 1 0.007 0.749 0.101 5.535

Forests form a major source of medicine (1) 0.566 1.197 0.224 1 0.036 1.76 0.169 18.387

Forests are a resource for education institutions (1) −0.981 1.077 0.830 1 0.042 0.375 0.045 3.096

Forests form a major source of household food security (1) 0.409 8.37 0.000 1 0.008 5.32 4.21 11.53

Forests form a major source of ready income for our household (1) 0.282 1.913 0.000 1 0.007 7.00 3.06 13.143

Forests form a major source of tourist attraction in the area (1) 0.832 0.928 0.804 1 0.000 2.3 0.373 14.181

The distance to markets is affordable (1) 0.847 6.767 0.000 1 0.008 4.00 1.45 3.096

Key factors: Gender (1: male; 2: female); Age (1: below 18 years; 2: 18–27 years; 3: 28–37 years; 4:38–47 years; 5: 48–57 years; 6: 58–67 years; 7: 68 + years); Family
size (1: below 5 people; 2: 5–10 people; 3: more than 10 people); Time spent in the area (1: 0–10 years; 2: 10–20 years; 3: 20–30 years; 4: 30–40 years; 5: 40 + years);
Education level (1: none; 2: primary; 3: secondary); and Others (0: no; 1: yes).
Interpretation: The key factors (1, 2, 3, 4, 5, 6, 7, 8, 9, 10) represent the option that emerged in higher association in the set of items measured, i.e., education level was
investigated with three items (1: none; 2: primary, and 3: secondary). The indication of 2 in the table above means that the likelihood is high for the primary level.

(95% CI: 0.045–3.096; p = 0.042). This means dependence on
NTFPs increases with an increase in the need for education.
Forests being a major source of household food security was
found to have 5.3 times higher likelihood of dependence on
NTFPs (95% CI: 4.21–11.53; p = 0.008). This means that the
higher the household takes forests as a major source of household
food security, the higher the likelihood of dependence on NTFPs.

Forests being a major source of ready income for a household
was found to have seven times more likelihood of dependence
on NTFPs (95% CI: 3.06–13.143; p = 0.007). This means that
the higher the perception of forests as a major source of
ready income for the household, the higher the likelihood to
participate in NTFPs. There is a high likelihood of dependence
on NTFPs because forests were being treated as a major source of
tourist attraction in the area (2.3 times) (95% CI: 0.373–14.181;
p = 0.000). This means that forests being the major source of
tourist attraction increases the level of dependence on NTFPs.
Finally, affordability of distance to markets was found to have a
significant influence on increasing the dependence on NTFPs by
four times (95% CI: 1.453–3.096; p = 0.008).

DISCUSSION

The results of this study demonstrate that dependence on NTFPs
was more explained by the gender of the household members.

It was discovered that the more the females in the households,
the more the dependence on NTFPs. Hutauruk et al. (2018)
conducted a study in Kenya, Malinau District regarding the effect
of socio-demographic factors on the dependence on NTFPs. It
was found that females depend on NTFPs more than males.

The education level of household members was highly likely to
determine the dependence on NTFPs. This means that the lesser
the educated, the higher the likelihood of dependence on NTFPs.
Hutauruk et al. (2018) also found in their study that the education
level of a household depends on NTFPs more than gender.

Family size was also found to characterize the dependence
on NTFPs. It was discovered that the larger the family size, the
higher the likelihood of dependence on NTFPs. This concurred
with a study by Lopes et al. (2019) conducted in Amazon, Brazil,
regarding socio-demographic factors and dependence on NTFPs.
It was found that dependence on NTFPs increases with the
increase in family size.

Time spent in the area was also found to characterize
the dependence on NTFPs. It was found that the longer the
households have lived in the area, the higher the likelihood of
dependence on NTFPs. This concurs with a study by Endamana
et al. (2016) who had earlier found a significant relationship
between time spent in the area and dependence on NTFPs.

Availability of NTFPs was also found to have increased
dependence on NTFPs. This means that the availability of NTFPs
increases the dependence on NTFPs. These findings tally with
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the earlier studies conducted by Muhammad (2002) who had
found that the availability of NTFPs significantly affected the
dependence on NTFPs.

In addition, the collection of NTFPs as a family job
contributed to the increased dependence on NTFPs. This was
further confirmed by Kamanga et al. (2009) in Chiradzulu
District, Malawi, concerning income and dependence on NTFPs.

Strong cultural attachment to forests was further found to have
an increased dependence on NTFPs. This means that the stronger
the cultural attachment to forests, the higher the likelihood of
dependence on NTFPs. The findings of this study were found in
line with the results of Haseeb et al. (2020) who had undertaken
a study in Himalayan communities and found a strong cultural
attachment between households and dependence on NTFPs.

Seasonal engagement in the collection was also found to
increase the dependence on NTFPs. This means that the more
the change in seasonal engagement in the collection, the higher
the likelihood of dependence on NTFPs. The findings are
congruent with the study conducted by Mutenje et al. (2011) in
Southern Zimbabwe which confirmed that seasonal engagement
in collection increases the dependence on NTFPs.

Distance to the nearby forest was found to have increased
dependence on NTFPs. This means that the smaller the distance
to the nearby forest, the higher the likelihood of dependence on
the nearby forest. Newton et al. (2016) in line with the above
study found a strong relationship between distance to nearby
forest and dependence on NTFPs.

Forests being significant in housing needs was found to highly
characterize the dependence on NTFPs. This means that forests
being a source of housing needs increases the dependence on
NTFPs. This finding concurred with what Hutauruk et al. (2018)
had found earlier, that is, the dependence of households on
NTFPs is primarily because many of the households obtain
housing facilities for their use or for selling to other builders in
the Malinau district.

Forests being a major source of medicine was found to increase
the dependence on NTFPs. This means that forests being a major
source of medicine increases the dependence on NTFPs. This
finding was congruent with what Mahonya et al. (2019) found,
that is, forests are a source of medicine, and this explains the
increasing number of households depending on them.

Forests being a resource for educational institutions was also
found to increase the likelihood of dependence on NTFPs. This
means that dependence on NTFPs increases with an increase
in the need for education. This is confirmed by Mujawamariya
and Karimov (2014) who also found that since many studies are
ongoing concerning forests, this has increased the number of
people depending on them.

Forests being a major source of household food security was
found to increase the likelihood of dependence on NTFPs. This
means that the higher the household takes forests as a major
source of household food security, the higher the dependence on
NTFPs. Matias et al. (2018) concurred with the above findings
indicating that a good number of families are relying on NTFPs
as a source of food. This has increased the dependence on forests.

Forests being a major source of ready income for a household
was found to have increased the dependence on NTFPs. This

means that the higher the perception of forests as a major source
of ready income for a household, the higher the likelihood of
dependence on NTFPs (Maua et al., 2018). Concurred with
the above findings indicating that a good number of families
are relying on NTFPs as a source of income has increased the
dependence on forests.

Forests being a major source of tourist attraction in
the area was further found to increase the dependence on
NTFPs. This means that forests being the major source
of tourist attraction increases the level of dependence on
NTFPs. Nabaloum and Ouédraogo (2021) in support of
the above findings confirmed that many households want
to live close to forests because they benefit from selling
merchandise to tourists or students who always come to
witness these forests.

Finally, affordability of distance to markets was found to have
a significant influence on the increased dependence on NTFPs.
Kar (2010) and Chou (2018) further confirmed that people
find forest resources important since NTFPs have a ready and
accessible market.

CONCLUSION AND
RECOMMENDATIONS

This study revealed that communities living nearby the
forests are highly dependent on NTFPs in the Marrupa-
Macula Corridor, Niassa Province. It also revealed that 90.9%
of the households participate in collecting, producing, and
selling NTFPs. Three major factors were found to have a
significant association with the dependence on forest resources.
These included social, economic, and physical factors. Social
factors include the availability of NTFPs, taking a collection
of NTFPs as a family job, strong cultural attachment to
forests, seasonal engagement in collection, nearby forests
being home for community leaders, and distance to the
nearby forest. Economic factors include the housing needs
of forests, forests being a major source of medicine, and
forests being a resource for education institutions. Repetition
below the binary logistic regression revealed that gender,
age, education, family size, and time spent in the area as
significantly associated with the dependence on non-timber
forest resources. Additionally, physical factors like forest fires,
strong cultural attachment to forests, seasonal engagement in
collection, nearby forests being homes for community leaders,
distance to the nearby forest, housing needs, a major source
of medicine, education, household food security, ready income,
tourist attraction, and affordability of a distance to markets
were found to have a significant influence. On the contrary,
scary dangerous wild animals, restriction of cultivation in
non-gazetted forests, restriction of hunting in non-gazetted
forests, and forest fires negatively affected the dependence on
NTFPs/resources.

It is, therefore, recommended that there is a need to
understand the mentioned factors characterizing the dependence
on non-timber forest resources among households living adjacent
to forests before the forest management policies are implemented
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sustainably at local levels. There is a need to take note of
the time spent by households because it was established as
an important factor that highly contributes to the dependence
on forest resources. In this case, thus, the management needs
to ensure that jobs are created for long-term occupants.
This means that forest management plans need to put this
into consideration. Further, Forest Service and Community
Forest Associations in Mozambique need to ensure that
NTFPs’ aspects are raised above when designing or revising
Participatory Management Plans. The users of forest resources
can design initiatives locally. This may make them more effective
and sustainable.
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