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Abstract—Forest reserves have numerous advantages ranging from economic to ecological in various areas of
the globe. Recently, there have been increased anthropogenic activities in the forest reserves for subsistence,
commercial and ecological purposes. These activities are mainly done around the forest reserves as livelihood
options. The present paper aims at (i) assessing the perception of the local population living near the forest
reserves on the values of forest, (ii) assessing the anthropogenic activities done in the forest, (iii) examining
the temporal changes of the forest, and (iv) investigating the social, economic and ecological benefits of the
forest resources. Although this paper applied mixed approaches in data collection; it mostly applied house-
hold survey, key informant interview, and snow bowling approaches. Quantitative data were mainly analyzed
through SPSS version 22, while qualitative data were analyzed through theme content analysis. The results
exhibit that; more that 70% of the respondents are aware of the actual and potential resources of the forest,
while more than 50 are harnessing the resources (e.g. firewood, charcoal, and medicines). In addition, the
forests have numerous economic and ecological benefits including increased income and infrastructure.
However, deforestation and impacts of climate change are some of the major challenges affecting the forest
reserves. The findings of this study would provide useful information about benefits of anthropogenic activ-
ities on the forest and these findings would be made available to development planners of various ministries

of various countries including Tanzania.
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1. INTRODUCTION

Forest reserves are portions of state lands where
commercial harvesting of wood products is excluded
in order to capture elements of biodiversity that can be
missing from sustainably harvested sites (Burgess
etal., 2007). However, IPCC (2014) revealed that
humans have always interacted with natural ecosys-
tems and have created artificial ecosystems to fit their
needs. However, these interactions have made the life
more difficult to biodiversity conservation worldwide
since they have been widely reported to contribute
more problems compared to natural. For example,
road construction along forest area, which may
involve one or more of these anthropogenic processes,
is noted to increase landslide susceptibility close to
roads both during and after construction (Devkota
et al., 2013). Also emergence of invasive species and
loss of ecosystem services have been observed in sev-
eral disturbed forest ecosystems.

Anthropogenic activities result in the reduction
and loss of tree population, the extinction of species;

transformation and degradation of ecological commu-
nities include habitat loss, fragmentation, and degra-
dation which are currently the most important threats
(Eriksen et al., 2011). Intentional human activity is
non-malicious, but that may have a negative impact
on society through the triggering or catalyzing of other
hazardous processes (Gill and Malamud, 2016).
Although through those activities local communities
can improve living standard, to understand the effects
of population on the environment requires careful
consideration of the full range of factors responsible
for environmental deterioration, since the nature of
this relationship is heavily determined by land use pat-
terns and agricultural policies adopted by the govern-
ment.

Nambiga forest reserve as other forest reserves in
Tanzania has been used by local communities for
many years and may provide ecosystem services and
hold important gene reservoirs of value in medicine,
agriculture and forestry (Thorlakson, 2011; Mkonda
and He, 2017). Human activity has also, however,
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changed the Earth’s surface and immediate subsur-
face, sometimes catastrophically (Guthrie, 2015).
However, in recent times the utilization has increased
and commercial pit-sawing operations may have
caused a change in the forest structure (Hull et al.,
2009). For example illegal trapping activities were
found in 11 separate locations distributed throughout
the forest and the pitfall trapping presents the most
serious threat because they can continue to kill ani-
mals up to several years after their construction. This
implies succinctly to Nambiga Forest; it needs to be
conserved for mutual benefit.

Forests have been identified as one of the most
important national assets (Kimaro et al., 2015, Thier-
felder et al., 2012, Neufeldt et al., 2013). They supply
ecosystem services and products to individuals, com-
munities, and private sector and earn the government
revenue tax. The rate at which natural forest resources
are being harvested is unsustainable markedly in
recent years. This is largely due to the increase in the
local population, increasing poverty levels, ignorance,
and poor policy enforcements, but through human
activities. The pressure from many drivers to clear for-
ests are expected to increase in future due to global
urbanization, long-term population trends, growth in
developing country, regional markets for key com-
modities and climate change adaptation factors
(Kissinger, 2012).

The government of Tanzania gives the matter of
environment very high priority in national planning in
order to ensure that development is consistent with the
enhancement of the environment for the well-being of
the present and future generations (Salmi and Mon-
ela, 2000; Hong et al., 2018). There are some attempts
made to study on a biodiversity and resources survey
on Nambiga Forest reserve undertaken by Frontier-
Tanzania, zoological trapping and vegetation surveys
(Rossi et al., 2009). Therefore this study aimed to
assess the socioeconomic and ecological benefits of
anthropogenic activities in Nambiga forest as an ideal
setting.

The findings of this study would provide useful
information about benefits of anthropogenic activities
on the forest recommend accordingly and findings
would be made available to development planners
such as the Ministry of Employment and Work and
other development stakeholders. In addition these
findings would be expected to assist policymakers in
the effort to develop and implement the development
scheme and also serve as a resource for research team
developing new protocols.

2. THEORETICAL REVIEW

Theoretical framework is the structure that holds
or support a theory of a research study. The theoreti-
cal framework introduces and describes the theory
which explains why the research problem under study

RUSSIAN AGRICULTURAL SCIENCES

NGWEMBE et al.

exists. Therefore, this study guided by one theory of
environment which is Environment Kuznets Curve
(1995) proposed by Kuznets who correlates between
income and environment degradation, afterwards
theory has been applied in Forestry sector known as
EKC for degradation, hypothesizing the similar
notion of EKC.

Theoretically the concept of the theory was dis-
cussed by Lopez (1994) states that as economic or
income growth rising, degradation will be declined
when the stock effects of forest resource on agricul-
tural production are internalized .According to this
concept, human activities on the forest are the func-
tions of income or economic growth where in early
stage of development level of income is low and defor-
estation is one probably one of negative consequences
of development, then as income rising the rate of
deforestation will decline.

Therefore increasing income would incentivize
people to improve their forest resource and environ-
ment quality.

3. MATERIALS AND METHODS
3.1. Study Area

Nambiga Forest Reserve is located in Ulanga Dis-
trict, on the eastern side of the Kilombero Valley
between the Udzungwa and Mahenge Mountains,
Morogoro region, between 36°27" E to 36°30” E and
8°34” S to 8°36” S, it covers 1390 ha and has 16 km of
boundary. The reserve is split by the Lupiro-Malinyi
road and lies between the villages of fragua and Itete,
surrounded on three sides by miombo woodland and by
farmland on the other side. It is a lowland forest about
335 to 365 m above sea level and rainfall is highly sea-
sonal, ranging between 1000 to 2000 mm per year, with
February to May the wettest period and temperatures
range from 22°C in July to 28°C in November.

3.2. Study Population

The area surrounding Forest is characterized by
two centers of population, Madabadabba and Iragua.
Madabadabba is a settlement by the “Sukuma” tribe of
about 320 households while Iragua is a newly estab-
lished settlement with a population of about
480 households, and with about eleven new ones mov-
ing in this settlement each year. The areas between
these two centers are characterized by dispersed settle-
ments of various sizes and agriculture is a major of
livelihoods within the surrounding villages and farms
are only seen adjacent to the reserve on the northern
roadside boundary although there are other human
activities.
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3.3. Sample Size

The sample size consisted of 80 households mem-
bers, of which individual were selected randomly to
avoid biasness (Humphrey and Kimberly, 2007). This
sample is almost 10% of the total households i.e. 800
(madabadabba 480 and Iragua 320) while gender will
highly be observed. Reasons for choosing this sample
size were; the study would ensure meaningful results,
there would be some adjustment on the expected devi-
ation among individual results and due to economic
budget.

3.4. Sampling Procedures

Simple random sampling was employed in select-
ing the households from the study population,
whereas, every household had chance to be selected
(Cramb et al., 2004). Literally, every respondent
required to provide information as directive from the
questions and close explanations by providing the real-
istic information.

3.5. Data Collection

Primary data from the field and secondary data
from documentary review were involved. Although
this paper applied mixed approaches in data collec-
tion; it mostly applied household survey (i.e. through
questionnaire), key informant interview (i.e. struc-
tured interviews), and snow bowling approaches. Dif-
ferent types of data collection were used in order to tri-
angulate information. For instance, documentary
review involve the Ulanga and Malinyi Districts’
reports, Tanzania forest conservation Group reports
(NGO), The Global Forest Resources Assessments,
Tanzania Forest service reports and Tanzania policy
and Act documents.

Key informant interview was used to collect data
from district officers and other staff. They were mostly
asked a series of questions about the management of
the Nambinga Forest and the allied ecosystems
(Duru, 2015).

In addition, observation as a field data collection
was important to the researchers in viewing the
anthropogenic activities and comparing them with the
socio-economic and ecological status of the popula-
tion near forest. The approach served as a ground
trothing strategy. At the end of each data collection
day, there was a though checking of completeness of
data and it involved the correction of some errors
involved in the process.

3.6. Data Analyses

Quantitative data were analyzed through Statistical
Package for Social Science (SPSS) version 22. In
addition, qualitative data were analyzed through
Theme Content Analysis.
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Table 1. Age of respondents

Age Frequency Percent
15-29 40 50.0
30—49 38 47.5

Male 2 2.5
Total 80 100.0

Source: Field Survey Data (2021).
Table 2. Gender of the respondents
Gender Frequency Percent
Female 45 56.3
Male 35 43.8
Total 80 100.0

Source: Field Survey Data (2021).

4. RESULTS
4.1. Demographic Characteristics of the Respondents

Age of the respondents was considered to be
important in assessing the social-economic and eco-
logical benefits of anthropogenic activities using a case
study of eighty selected household members in Ulanga
district. The findings of the study show that, 40 (50%)
of the interviewed members are aged 15—29 yr,
30 (47%) of interviewed members are aged 30—40 yr
while 2 (2.5%) of interviewed members are aged 50 yr
and above table 1 below illustrates.

On the gender of the respondents, the study man-
aged to establish the fact that, the numbers of male
members were little compared female members.
Female members composed 45 (56.2%) while male
members were 35 (43.8%). Female members are a lit-
tle bit more engaged in many ordinary anthropogenic
activities in the forest than males. Table 2 provides
illustration based on the findings from the study area.

4.2. Time Spent by Respondents in the Area

The findings of the study reveal that: 61.2% living
in the areas for more than five years, while 38.2% liv-
ing in the areas for less than five years. From data
obtained majority living in the areas for a longer time
and they have been useful in providing right and accu-
rate information based on the questions they have
been asked, Table 3 provides information based on the
findings from the study area.

4.3. Perception and Level of Awareness of Local People
on Values of Forest

Table 4 illustrates the level of awareness of local
communities on natural resources does the forest
have, these perceptions are important because they
influence the community’s willingness to take part in
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Fig. 1. A Map showing the location of Nambiga Forest Reserve in relation to the nearest towns and the main Lupiro-Itete road.

conservation of the forest. From the table, it can be
seen that 77.5% of the respondent know some of
resources, 16.2% know all and 6.3% know nothing
about resources found in the forest. Based on the data
obtained majority know some and depend very much
on those resources and forest land for their liveli-
hoods, thus they also suggests that more people in
their village would like to be involved in harvesting for-
est resources and using forest land.

Table 3. Time Spent by Respondents in the Area

4.4. Activities Taking Place in the Forest

The findings of the study reveal that, there are
many anthropogenic activities taking place in neigh-
boring villages around and in the forest as Table 5
illustrates below. Those activities are very crucial on
their livelihood as result people satisfy their needs and
wants through provision of services like shelter and
fuel security to local communities and forest products
are a vital part of our daily lives in more ways although
these activities can involve forests directly or indi-
rectly.

Time Frequency Percent Apart from listed anthropogenic activities taking

place in the forest, 82.5% agreed that there are other

less than 5 years 31 38.8 human activities taking place in the forest area which
5 years and more 49 61.3 are timbering and hunting in which there is poaching
of forest animals during night time. Even though, they

Total 80 100.0 play a vital role in increasing income of local commu-

Source: Field Survey Data (2021).

nities as well as local government through taxes.
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Table 4. Level of awareness of Respondents

Frequency Percent
I don’t know 5 6.3
I know some 62 77.5
I know all 13 16.3
Total 80 100.0

Source: Field Survey Data (2021).

A district forest officer asserted that “Most people
living around the forest entirely depend on the forest to
get firewood and wood charcoal as source of energy”.
The District Agricultural and Livestock officer further
commented that “The people around the forest
reserve get water for domestic and small scale irriga-
tion”.

4.5. Changes as the Result of Anthropogenic Activities

Based on the results in Table 6 below and findings
of the study indicate that forest resources decreased
which is quite significant ecologically as it implies
deforestation, loss of biodiversity as well as climate
change in which 39.2% of the respondent considered
deforestation as major disadvantage of anthropogenic
activities in the forest, 28.8% pointed out loss of biodi-
versity as major effect while 32.0% pointed climate
change as major effect as the result of anthropogenic
activities in the forest. This directly means that the
major forest change is human interference by overex-
ploitation of resources as poor farmers use forest
diversity as part of the risk management when crop
harvest fail and people often turn to forest resources
for supplementing food and income, the table below
illustrates the findings.

4.6. Level of Dependence on Forest Land and Resources

Table 7 describes the assessment on level of depen-
dence on forest land and forest resources over years.
From table it can be noted that local population
depend much on forest resources available to ensure
good standard of living through satisfaction of their
social and ecological needs, as 50% depend very much

Table 5. Activities taking place in Nambinga Forest
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on forest resources compared to those who some sort
depend on available resources, since local communi-
ties surrounding study area engaged more on anthro-
pogenic activities.

4.7. Socio- Economic and Ecological Benefits
of Anthropogenic Activities

The study results reveals that there are some socio-
economic and ecological benefits of anthropogenic
activities taking place in Nambiga forest as Table 8
indicated below. Since 45.5% of the total respondent
pointed out economic growth as one of the benefits of
human activities in the forest, 32% of the respondents
pointed that there is development of infrastructure
and 30.6% pointed that increase of per capital income
as a benefit of anthropogenic activities in the Nambiga
forest. Due to the presence of some minor tourism
activities and timbering there increase in per capita
income finally may lead to economic growth of local
people and they will be able to mitigate hunger and
malnutrition.

4.7. Suggested Solution to Ensure Better Utilization
of Forest Resources

When requested to suggest solutions to reduce
problems emanating from improper utilization of the
forest resources available at the study area, 41.8% sug-
gested provision of educational campaign on proper
utilization of resources available, 46.4% suggested
implementation of policies and laws concerning with
proper management of available forest resources,
while 11.8% suggested the use alternative energy
sources such as biomass in order to reduce problems
emanating from improper utilization of resources and
conserve environment as whole. Table 9 provides
information based on the findings from the study area.

5. DISCUSSION

Forest reserves have significant contribution to the
livelihoods of the people. These significant ranges
from ecological, economic and social perspectives
(Henry et al., 2009; Hartemink et al., 2008). This
study reveals that more than 60% of the people living

Activity Frequency Percent
(i) Grazing livestock on pastures of forest 57 17.1
(ii) Growing crops on the forestry farm land 52 15.6
(iii) Collecting fuel and dry wood 76 22.8
(iv) Collecting fruits, medicinal and aromatic herbs and plants 75 22.5
) Beekeeping on the forest 73 21.9
Total 333 100.0

Source: Field Survey Data (2021).
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Table 6. Changes as the result of anthropogenic activities

Change Frequency Percent
Deforestation 60 39.2
Loss of biodiversity 44 28.8
Climate change 49 32.0
Total 153 100.0

Source: Field Survey Data (2021).

Table 7. Level of dependence on Forest Resources

Dependence Frequency Percent
Very much 40 50.0
Sort of 36 45.0
Not at all 4 5.0
Total 80 100.0

Source: Field Survey Data (2021).

Table 8. Socio-economic and ecological benefits

Benefit Frequency | Percent
Economic growth 61 45.5
Development of infrastructures 32 23.9
Increase of income 41 30.6
Total 134 100.0

Source: Field Survey Data (2021).

around Nambinga forest reserves have more than 5 yr
in the area and thus, they have imperative role in the
management of the forest (Table 3). It was further
revealed that majority of them (>70% of the people
were aware of the value of resources found in the forest
reserve (Table 4). These data had justifiable reality as
most of the respondents were adults (Table 1) and
women (Table 2). These results were supported by the
District Forest Officer who asserted that “Recently
there has been increased awareness among the people
on the value of forest resources and most people are
willing to take part in the management of this ecosys-
tem”.

The study identified various activities taking place
in the study area which are also serving as sources of

Table 9. Solutions for Better Utilization of Resources

income to local communities. Generally, the commu-
nities surrounding the study area are always getting
food, energy, building materials, traditional medicines
and water from the forest. Since the major theme of
this paper was to explore the socio-economic and eco-
logical significance of Nambinga Forest to the sur-
rounding population, it was revealed that about all the
respondents were involved in numerous livelihood
activities such as grazing livestock on pastures of for-
est, growing crops on the forestry farm land, collecting
fuel and dry wood, collecting fruits, medicinal and
aromatic herbs and plants, and beekeeping (Table 5).
The District Agricultural Officer supported these
findings as he asserted that “Small scale farmers have
been using the nearby land to cultivate for maize and
cassava but also using the nearby grassland to feed
their livestock”. These findings are also supported by
Duru (2015), Hong et al. (2018), and Timko (2018).

The communities enjoy several socio-economic
and ecological aspects such as the increase of income,
economic growth, and development of infrastructures
as seen in Table 8. This finding was supported by the
District Community Development Officer who
asserted that “Through community based forest man-
agement organization; people have been enjoying the
benefits of conserving the forest through funds from
the funding agencies”.

Apart from social-economic and ecological bene-
fits of anthropogenic activities, forest loss and degra-
dation are major threat to Tanzania’s wildlife
resources and evergreen forest like Nambinga forest as
the results of exploitation of forest resources increases
and later on affect the composition, distribution and
abundance of the flora and fauna.

Normally, these activities have caused forest degra-
dation, loss of biodiversity and also this has intensified
the impacts of climate change as seen in Table 6.
This is due to over-dependence to the forest reserves
(Table 7). Therefore, this calls for immediate solutions
to limit the associated impacts because the level of
dependency to the forest is very high. It is generally
advised that there should be provisions of education to
local people on the best use and management of forest
resources, best implementation of environmental pol-
icies, and above all, there should be sustainable alter-
native of energy source (Mariki, 2016).

Solution Frequency Percent

(i) | Use of alternative energy sources 13 11.8
(ii) | Implementation of policies concerning with proper management 51 46.4
(iii) | Provision of education to local people 46 41.8
Total 110 100.0

Source: Field Survey Data (2021).
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Based on the findings; it is specifically recom-
mended that: (i) Forest Department continue to support
and implement effective policies and programs through
further developing, testing and, as appropriate imple-
menting innovative approaches and initiatives that are
currently being developed such as policies, technologies
and management that are decoupling the economy from
environmental harm, (ii) Encourage land use planning
and the use of forest for non-timber product extraction so
that forest can be valued for its resources to both local
communities and national at large, (iii) More patrols to
discourage animal poaching and illegal timber extraction
especially during night time and improving boundary
marks so that the local people know which areas consti-
tute the forest.

6. CONCLUSIONS

This study exhibits that Nambinga Forest deter-
mines the major livelihoods of the surrounding com-
munities. These communities acquire socio-economic
and ecological advantages from this forest, and some
of these include food from agriculture, energy from
wood, water from the catchment, and medicines from
plants and roots. Despite of these benefits, these activ-
ities have caused degradations and loss of biodiversity
in the area. Therefore, it is considerably recom-
mended that despite of these benefits, there should be
proper management of the forest.
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