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ABSTRACT

This study aimed to investigate the underlying anthropogenic driving factors of forestlandscape
degradation in the Kilimanjaro World Heritage Sites (WHS), Tanzania using survey-based
data. The essence is to support strategic policies for forest landscape protection and natural
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K . degradation, analyze rural poverty and causal mechanisms as indirect anthropogenic drivers
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Forest of forest degradation, and evaluate the level of awareness and community involvement in

forest protection. ArcGIS was used to generate the Maps. About 140 sample sizes were
utilized for this study. Using purposive and simple random techniques, about 46 and 100 mixed
questionnaires were distributed to experts in forest guard and residents, respectively. Data
were analyzed using quantitative and qualitative techniques. Findings showed that indirect
factors of forest degradation include high tourism demand, poverty, culture and tradition of
local communities, lack of forest protection and conservation education, and insufficient land
availability. Also, findings showed that rural poverty as an indirect anthropogenic driving
factor of forest degradation is attributed to unemployment in rural areas, inadequate land for
agriculture, and insufficient productive forestry availability.

Additionally, this study revealed that residents are aware that the forest is under the
government’s protection, and most people in local communities are not involved in activities
for forest protection. Therefore, the study suggests that the locals should be involved in the
activities that promote forest protection for effective control and management. Alternative
heating methods should also be explored to reduce much pressure on the available forest to
improve the natural heritage sustainability of natural WHS found in Sub-Saharan Africa and
other parts of the Global South.

Landscape degradation
Anthropogenic factors
Policies

Protection

INTRODUCTION

the natural heritage (e.g., wildlife and eco-tourism) without

. . . degrading the healthy state of forest ecosystems
Protecting tropical forests from degradation through

institutional instruments, including strategic policies and
World Heritage Conventions (WHC), is a critical action to

Implementing institutional instruments effectively
for forest protection in the Kilimanjaro WHS, Tanzania

be implemented effectively due to the contributions of forests
to improving environmental/natural heritage sustainability
(Sandstrom et al. 2020, Sahide et al. 2020, Allan et al.
2017, URT 1998a, URT 1998b).In this context, sustainable
natural heritage can be regarded as a condition that allows
both present and future generations to use the resources of

in particular, and other natural WHS across the World in
general, the causes of forest degradation are important
to be identified and addressed. Forest degradation is
associated with various causes that can be categorized into
anthropogenic factors (for example, agriculture, charcoal
production, settlement expansion, government policies) and
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natural factors, which include topographic elevation and
slope, weather/climate (Yahya et al. 2020, Sedano et al. 2020,
Shigaeva & Darr 2020). All factors, including anthropogenic
factors, can further be categorized into factors used to define
the causes of land and environmental dynamics. They include
underlying factors that cause the proximate causes and
proximate factors that constitute the direct causes, as well as
spatial determinants used for geographical explanations of
the proximate causes (Abiodun et al. 2017, Meyfroidt 2016).

Regarding the underlying anthropogenic driving factors,
which is the focus of the current study, government policies
are associated with forest degradation (Saraiva et al. 2020,
Kogo & Kumara 2019). According to Khuc et al. (2018), if
the population increases by 1%, per capita areas of forest
degradation increase by 1.2% in the province of Vietnam.

E. A. Enoguanbhor et al.

Additionally, wood-fuel consumption is associated with
forest degradation as reported by Sulaiman et al. (2017),
that an increase in wood-fuel consumption leads to an
increase in forest degradation in Sub-Saharan Africa.
Furthermore, the highest and lowest deforestation occurs in
the provinces with relatively high and low rates of poverty,
respectively, in Vietnam (Khuc et al. 2018). As indirect
anthropogenic factors that cause the proximate causes,
underlying factors are critical to be neglected. Otherwise,
the proximate causes may not be able to be put under
control effectively by all institutional instruments for forest
protection.

The paper, therefore, aims to use surveys of experts and
residents to investigate the underlying anthropogenic driving
factors of forest landscape degradation in the Kilimanjaro
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Fig. 1: Maps showing the location of the Kilimanjaro World Heritage Site.
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World Heritage Site, Tanzania, using Survey-based Data.
Specifically, the study seeks to:

1. Identify various indirect anthropogenic driving factors
of forest degradation;

2. Analyze rural poverty and causal mechanisms as indirect
anthropogenic drivers of forest degradation and;

3. Evaluate the level of awareness and community
involvement in forest protection.

MATERIALS AND METHODS
Study Area

The researchers chose the Kilimanjaro WHS due to the forest
degradation over the years (Rutten et al. 2015, Soini 2005)
and the forest landscape, particularly the Montane forest, as
one of the outstanding universal values of the natural heritage
site (UNESCO 2021). The Kilimanjaro WHS (Kilimanjaro
National Park) is located in northeast Tanzania and covers
1686.72 km?2 (Fig. 1). Kilimanjaro National Park was estab-
lished in 1973 and initially comprised the whole mountain
and moorland vegetation above the montane forest. It was
inscribed as a natural WHS in 1987 under criteria vii, with
the mountain as an outstanding universal value and one of the
largest volcanoes in the world (UNESCO 2021, IUCN 2020).
In 2005, the Kilimanjaro WHS was extended to include the
montane forest (the natural or primary forests that serve as
buffer zones and habitats for wildlife) due to human pressure
resulting in forest degradation.

The topographic elevation of the mountain ranges from
1277 to 5880 m above sea level at Kibo Peak, which is
relatively located at the center of the mountain, as shown
in Fig. 1. Other peaks of the mountain include Shira Peak
(3,952 m above sea level) and Mawenzi Peak (5,130 m above
sea level), peaks located in the northwest and southeast
of Kibo Peak, respectively (Fig. 1). As a WHS and a
National Park, various strategic actions are taken, including
Tanzania National Forest Policy, Tanzania Wildlife Policy,
Tanzania National Environmental Policy, Tanzania Tourism
Policy, Tanzania National Forest Policy of 1998, Tanzania
National Environmental Policy of 1997, WHC of 1972,
Wildlife Policy of Tanzania 1998, Tanzania National Park
Regulations of 2003, and National Tourism Policy of 1999
(UNESCO 2021, URT 2002).

Data Collection and Analysis

We designed two sets of questionnaires to collect empirical
data from experts and residents and the questionnaires
comprise open-ended and closed-end (Babbie 2013, Secor
2010). While questionnaires were distributed to experts using
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purposive sampling (Babbie 2010), residents’ questionnaires
were distributed using random sampling (Kothari 2004). The
choice of the research respondents and purposive sampling
techniques used in this study is because they are the key
informants and are more knowledgeable about research
interests. 3 researchers administered all questionnaires by
hand from 21% February to 8 April 2022. Forestry experts,
both males and females, were selected from different
Government Departments and Agencies, including the
Tanzania Forest Service (TFS), Kilimanjaro National Park
(KINAPA), Sokoine University of Agriculture Training
Forest (SUATF), and the United Nations Educational,
Scientific and Cultural Organization (UNESCO). The expert
respondents are adults between the ages of 28 to 40 years
with the lowest qualification of a B.sc degree in forestry
and related fields. Most of the experts are researchers, and
some are forest guards with working experience in various
Government departments and Agencies, which include
Tanzania Forest Service (TFS), Kilimanjaro National Park
(KINAPA), Sokoine University of Agriculture Training
Forest (SUATF), and the United Nations Educational,
Scientific and Cultural Organization (UNESCO). The total
population of the study is 140. Out of 46 questionnaires
that were distributed to experts, 26 were retrieved. 100
questionnaires were distributed to residents at Kitowo, Rua,
Lyasongoro, and Kokirie settlements, and 66 were retrieved.
ArcGIS was used to generate the location of the Kilimanjaro
World Heritage Site, land cover transitions, and the degraded
primary forest. The sampled respondents and the number of
retrieved questionnaires are good enough for the analysis,
considering no advanced statistical analysis was done.

Regarding the analysis, we summarized dataset
characteristics for closed-ended questions using
quantitative(descriptive) analysis by calculating the response

Table 1: Ranking methods for questionnaires’ open-ended questions.

Questionnaire Rank

Symbol Number of times a Description
variable is identified

Experts * 1-2 Very low
wE 3-4 Low
ok 5-6 Moderate
ok 7-8 High
ok 9 and above Very high

Residents * 1-2 Very low
wk 3-4 Low
ok 5-6 Moderate
HEAE 7-8 High
ok 9 and above Very high
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Table 2: Indirect human driving factors of forest landscape degradation in
the Kilimanjaro WHS based on experts’ surveys.

Driver variables Ranking

1 High tourism demand R

2 Poverty in local communities o

3 Culture and tradition of local communities ok

4 Lack of forest protection and conservation ok
education for local communities

5 Insufficient land availability in local communities *

6 Population growth and pressure *

7 High dependency *

8 Lack of sources of energy other than charcoal *

9 Unemployment *

10 Environmental degradation in other regions *

11 Lack of proper security mechanism *

12 Lack of land use plans *

Ranking: * = Very low; ** = Low; *** = Moderate; **** = High;

and **#**= Very high

frequencies and using qualitative methods of coding,
sorting, synthesizing, and ranking for open-ended questions
(Bryman 2016, Maxwell 2013). The respondents were
asked to identify the various anthropogenic driving factors
of forest degradation. The factors were ranked “very low,
Low, Moderate High, Very High. We ranked all identified
variables based on how many times each respondent
identified a variable, as described in Table 1.

E. A. Enoguanbhor et al.

RESULTS AND DISCUSSION

The results in Table 2 show the indirect human driving
factors of forest landscape degradation in the Kilimanjaro
WHS based on experts’ surveys. The major factors include
high tourism demand and poverty in local communities, with
both factors ranked “High.” Other factors affecting forest
degradation are the culture and tradition of local communities
and a lack of forest protection and conservation education
for local communities, and both factors are ranked “Low.”
The factors that are ranked “Very low” include insufficient
land availability in local communities, population growth,
and pressure, high dependency, a lack of sources of energy
other than charcoal, a lack of proper security mechanisms,
and a lack of land use plans.

Fig. 2a presents the results of rural poverty contributions
to forest degradation in the Kilimanjaro WHS based on
experts’ surveys. 42.3% of the respondents attributed rural
poverty to insufficient job availability in rural areas, and
30.8% attributed it to insufficient land availability for
agriculture. 11.5% agreed to insufficient productive forestry
availability, and 11.5% attributed it to other factors, including
alack of alternative sources of energy other than charcoal and
firewood. The remaining 3.8% could not give their opinion.
The results in Fig. 02b show different sources of income
based on residents’ surveys. While 71.2% of residents earn
their incomes from agricultural activities, 22.7% earn from
other sources, including small-scale businesses, porting, and
construction/building. While 4.5% earn income from tourism

Rural poverty contributions
42.3%

30.8%

11.5% 11.5%

Residents' sources of income
712%

3.8% 22.7%
4.5%
Insufficient Insufficient land Insufficient Others No answer 1.5% 0.0% Ii:)
professional job availability for ~ productive . j
opportunities in  agriculture forestry Agricultural Forestry Charcoal  Tourism Others
rural areas availability activities  activities  production operation
Residents' household income Financial/material support
0,
87.9% 100.0%
4.5% 7.6%
— —1
_ : 0.0%
Sufficient Moderately Not sufficiente
sufficient Yes No

Fig. 2: (a) Rural poverty, (b) sources of income, (c) household income, and (d) financial/material supports as indirect contributions to forest
degradation in the Kilimanjaro WHS based on experts’ surveys.
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operations, 1.5% from forestry activities, and no respondent
earns income from charcoal production. Fig. 2c presents
the results on the sufficiency of household income based on
residents’ surveys. 87.9% of the respondents agreed that their
incomes are not sufficient for their households, and 7.6% and
4.5% opined that their household incomes are moderately
sufficient and (fully) sufficient, respectively. The results in
Fig. 2d show government financial/material support for local
communities based on residents’ surveys. All respondents
opined that they receive no financial or/and material support
from the government.

Fig. 3a and 3b present the results of awareness of forest
protection by the government based on residents’ surveys.
While 87.9% of respondents are aware that the forest is under
the government’s protection, 12.1% of them are not aware.
The results in Fig. 3b show local communities’ involvement
in forest protection of the Kilimanjaro WHS based on
residents’ surveys. While 87.7% of respondents opined
that local communities are not involved in the activities for
forest protection, 12.3% opined that local communities are
being involved.

Our findings on indirect human driving factors of
forest landscape degradation in the Kilimanjaro WHS
based on experts’ surveys (Table 2) show that the major
factors include high tourism demand and poverty in local
communities, the culture and tradition of local communities,
a lack of of of forest protection and conservation education
for local communities, insufficient land availability in
local communities, population growth and pressure, high
dependency, a lack of sources of energy other than charcoal,
a lack of proper security mechanisms, and a lack of land use
plans. The findings on high tourism demand and poverty
in local communities and insufficient land availability in
local communities indicate that the demand for tourism may
continue to increase, which may affect forest protection if
not managed properly, and poverty and insufficient land
availability in local communities may force the people into

1119

the forest for agricultural and illegal logging activities. The
findings on population growth and pressure are similar to
those of Khuc et al. (2018), who opined that if the population
increases by 1%, per capita areas of forest degradation
increase by 1.2% in the province of Vietnam. The findings
on a lack of sources of energy other than charcoal support
the findings from Sulaiman et al. (2017) that an increase
in wood-fuel consumption leads to an increase in forest
degradation in Sub-Saharan Africa. The finding on poverty
in local communities is similar to the finding of Khuc et al.
(2018), who reported the highest and lowest deforestation
occurs in the provinces with relatively high and low rates of
poverty, respectively, in Vietnam.

The findings on rural poverty as an indirect anthropogenic
driving factor of forest degradation in the Kilimanjaro WHS
based on experts’ surveys are attributed to insufficient job
availability in rural areas, insufficient land availability for
agriculture, insufficient productive forestry availability, and
other factors, including a lack of alternative sources of energy
other than charcoal and firewood (Fig. 2a). The insufficient
professional jobs, land availability for agriculture, and
productive forest as a community forest may force most
people to exploit the protected forest for human sustenance.
The results corroborate the findings of Isieke (2020), who
bolstered that indiscriminate exploitation of wood for fuel-
wood, unsustainable agricultural practices, mining, bush
burning, and infrastructural development are among the
drivers of forest degradation. Mores, Jeminiwa et al. (2020)
noted that briquettes of charcoal, commercial and subsistence
farming, overgrazing, fuel-wood extraction, and population
increase contribute to forest degradation.

The findings on different sources of income based
on residents’ surveys (Fig. 2b) show that most people in
local communities earn their incomes from agricultural
activities. Their household incomes are not sufficient for
their households (Fig. 2c). Also, the people do not receive
any financial or/material support from the government (

Awareness of forest protection

87.9%

12.1%

1]

Yes No

Communities' invelvement in forest protection

87.7%

Yes No

Fig. 3: (a)Awareness of forest protection and (b) local communities’ involvement in forest protection based on residents’ surveys.
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Fig. 2c). These indicate a high level of poverty that may lead
to a high level of forest degradation (Khuc et al. 2018). Our
finding on awareness of forest protection by the government
based on residents’ surveys (Fig. 3a) shows that residents are
aware that the forest is under the government’s protection,
indicating possibilities for convincing the people about
the necessity for forest protection through conservation
education. The findings on local communities’ involvement
in forest protection of the Kilimanjaro WHS based on
residents’ surveys(Fig. 3b) show that most people in local
communities are not involved in the activities for forest
protection. This indicates that the people feel excluded from
activities related to their natural heritage, forcing them to
resist forest protection, which may lead to a violation.

The implication of the findings can be linked to indirect
anthropogenic driving factors of forest degradation,
particularly the culture and tradition of local communities
and a lack of forest protection and conservation education
for local communities. A similar study by Nura and Endris
(2020) also confirmed that a lack of community awareness
of sustainable use and management of forest resources
(44.5%) and a lack of clear understanding of forest laws and
regulations among the community (40.4%) contributed to
forest deforestation in Jimma Zone, South Western Ethiopia.

From the cultural heritage point of view, the people may
be feeling that accessibility and utilization of forest resources

E. A. Enoguanbhor et al.

are their fundamental human rights because it is their natural
heritage from their ancestors, where their cultural activities
(e.g., farming, rearing of animals, harvesting of trees and
bees) are to be carried out for human sustenance. The lack
of forest protection and conservation education for local
communities is worsening the real-world situation because
the people ought to be enlightened on the reasons why the
forest should be protected for natural heritage sustainability.
Despite the awareness of the people that the forest is
under protection by the government, if forest protection
and conservation education for local communities are not
implemented, their culture and tradition would position the
minds of the people to resist any form of restrictions from
the forest. This may continue to hinder the implementation
of the WHC and policies’ effectiveness on forest protection
and natural heritage sustainability. Additionally, an important
implication of the findings can be linked to the living
conditions of local communities that have not been able to
improve through other institutional instruments for poverty
alleviation programs. The main source of income for local
communities is agriculture, and the accessibility to lands for
agricultural expansion is very low. Their incomes are not
sufficient for most people, and they do not receive financial
or material support from the government.

Additionally, most people are not involved in the process
of forest protection, and unemployment increases. Neglecting

Transition change detection from 1976 to 2020

= Moorland vegetation to primary forest (0.30%)
Moorland vegetation to moorland vegetation (9.03%)
9 Moorland vegetation to bare land surface (19.02%)
Primary forest to bare land surface (2.88%)
9 Primary forest to primary forest (49.69%)
Primary forest to moorland vegetation (16.95%)
B Bare |land surface to primary forest (0.01%)
Bare land surface to bare land surface (1.95%)

B Bare land surface to moorland vegetation (0.17%)
10 5 0 10 Kilometers

Degraded primary forest from 1976 to 2020
N

A

N
Degraded primary forest (19.83%)
10 5 0 10 Kilometers
HEE

Source: Enoguanbhor et al. (2022).

Fig. 4: Spatial patterns of (a) land cover transitions and (b) the degraded primary forest.
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the people in such poor living conditions may continue to
affect the effective implementation of the WHC and policies
for forest protection and natural heritage sustainability. Thus,
alarge area of the montane/primary forest landscape has been
degraded in the last four decades and has not been able to be
regenerated, as shown in Fig. 4.

The information on underlying anthropogenic factors
of forest degradation in the study area is essential to
supporting the implementation of institutional instruments
for forest protection and improving the sustainability of
the Kilimanjaro WHS and other natural WHS found in the
Global South. Thus, the study contributes to World Heritage
Studies and management for natural heritage sustainability.
This study is limited by time constraints due to the Tanzanian
government bureaucracy while seeking official approval for
the field research. Also, most experts were not available for
questionnaires’ distribution and retrieval. However, the 26
questionnaires retrieved from experts used for the current
study can be said to be sufficient, considering no inferential
statistics were performed in the current study.

Based on our findings and limitations of the study,
we, therefore, recommend the following: First, the culture
and tradition of local communities should be evaluated
and considered other alternatives which include, through
education, re-orient the minds of the people on the need to
improve forest protection, attain and maintain forest, and
natural heritage sustainability. Second, the living conditions
of local communities should be improved through other
institutional instruments, for example, poverty alleviation
programs. This can be done by creating and improving
different sources of income. Third, experts should always try
to be available and respond to questionnaires. Finally, future
research should apply the same or similar method to investigate
the proximate anthropogenic factors of forest degradation.

CONCLUSION

The study used surveys of experts and residents to
investigate underlying anthropogenic driving factors of
forest degradation in the Kilimanjaro WHS to support
strategic policies for forest landscape protection and natural
heritage sustainability. Our findings showed that indirect
anthropogenic driving factors of forest degradation include
high tourism demand and poverty in local communities,
the culture and tradition of local communities, a lack of
forest protection and conservation education for local
communities, and insufficient land availability in local
communities. Other factors include population growth and
pressure, high dependency, a lack of sources of energy other
than charcoal, a lack of proper security mechanisms, and a
lack of land use plans. The findings on rural poverty as an
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indirect anthropogenic driving factor of forest degradation
are attributed to insufficient job availability in rural areas,
insufficient land availability for agriculture, insufficient
productive forestry availability, and other factors, including
a lack of alternative sources of energy other than charcoal
and firewood. The findings on different sources of income
based on residents’ surveys showed that most people in
local communities earn their incomes from agricultural
activities, and their household incomes are not sufficient for
their households. Also, the findings showed that the people
do not receive any financial or/ material support from the
government (Fig. 2c). The finding on awareness of forest
protection showed that residents are aware that the forest
is under the government’s protection. The findings showed
that most people in local communities are not involved in
activities.

Therefore, the study suggests that the government,
through the authority(s) in charge of a forest, should involve
the locals in the activities that promote forest protection for
effective control and management. Furthermore, alternative
heating methods should be explored to reduce much pressure
on the available forest. The findings from our study on
underlying anthropogenic factors of forest degradation are
crucial to supporting decision-making processes on the
implementation of strategic policies and WHC for forest
protection and improving natural heritage sustainability in
the Global South.
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