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Abstract 
This study aims to identify the drivers of environmental degradation due to 
the dependency of surrounding residents on three protected areas in Togo, 
Africa (Oti-Keran, Togodo, and Abdoulaye national parks (abbr. OTA na-
tional parks)). Surveys of villagers conducted in and around the OTA nation-
al parks added to data downloaded from Indexmundi data portal. Nation-
al-level trend analysis results indicated: 1) the number of terrestrial protected 
areas showed an upward trend, while savannah and forest cover showed 
alarming decrease trends. 2) At the local level, supplying socio-economic 
needs in the three selected protected areas directly resulted in biodiversity 
degradation through animal grazing, hunting and farming. 3) Over 70% of 
the respondent’s livelihoods consisted of farming and related dependencies 
on the protected areas for timber and non-timber forest products and income 
despite the protected status hold by these classified areas. 4) The OTA na-
tional parks have been experiencing an increase of anthropogenic pressure 
such as uncontrolled tree logging and hunting, which seriously impacts ani-
mal and vegetation biodiversity. 5) Policymakers should invest more resources 
in implementing an integrated management system based not only on a holistic 
vision of the PA that includes participatory management but also accounts for 
multi-dimensional principles to enable anthropogenic activities in and around 
the protected areas to satisfy sustainable development requirements. 
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1. Introduction 

Anthropogenic disturbances from local communities securing their livelihoods 
and basic subsistence needs have continuously fragmented natural ecosystems 
[1]. Due to their legitimacy, the dependency of local farming communities on 
natural resources will likely increase in the coming years without any suitable 
alternatives [2] [3]. The burden and the pressure of the surrounding populations 
on the forest resources arise from poverty and lack of appropriate management 
systems, such as those that use participatory methods. The efficiency of partici-
patory management in other areas has been demonstrated for monitoring bush 
fires, agricultural production, green plant growth and combating forest degrada-
tion [4] [5]. Therefore, PA systems based on reductionist principles often be-
come degraded through normal anthropogenic pressure, which could be reme-
diated by providing appropriate solutions based on sustainable development 
models. 

The foundational principles of sustainable management encourage economic 
development without interrupting the capacity for future generations to enjoy 
the natural resources. African forests are mostly natural forest which supports 
the needs of the surrounding households, particularly the rural population [6]. 
Protected areas benefit greatly from sustainable management programs for many 
activities like controlled burning and other restoration efforts that can improve 
the conditions of natural forests [7]. However, there is a lack of systematic vege-
tation monitoring in African forests and protected areas directed towards un-
derstanding the social dynamics of the surrounding populations. Studies that 
examine which social factors are associated with disproportionate utilization of 
natural forest products would be useful, for example, to address the potential 
natural resource ramifications of low education and household income. There is 
a pressing need to manage forests and green spaces through the implementation 
of specific management programs and programs structuring alternative livelih-
oods from the results of such social research. 

Protected areas are a globally recognized structure for natural resources con-
servation, and make effective contributions towards natural resource manage-
ment and restoration [8]. The total expanse of the protected area was estimated 
by UN Environment World Conservation Monitoring Centre [9] at 21 million 
square kilometers, an area similar to that of the sum of the surfaces of three ma-
jor countries, including India, Russia, and Afghanistan. The total area accounts 
for 12.9% of all continental land and 6.3% of the marine area. 

Initially, the purpose of protected areas (PA) was purely subjective, without 
taking into account securing basic survival needs that populations extracted 
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from natural resources. Then, socio-economic factors and ecosystem service 
provisions appeared as instruments of sustainable development. The overarch-
ing goal of the concept of the protected area is the protection of biodiversity. 
However, natural resources objectives encounter enormous difficulties in the lo-
cal and national sphere for ensuring practical efficacy in simultaneously serving 
the population’s needs. Conflicts about protection mandates often arise between 
the local population and the policymakers [10]-[15]. Due to the regulations and 
application of management in the field, conflicts ensue where there is a lack of 
support for the interests of the local population who live at the expense of pro-
tected areas. Protected area establishment often drafts management objectives, 
without prior consultation with local populations [16] that prevent the use of the 
resources for the area on which they depend. 

Among several global PA, especially in Africa, conflicts arise from the imbal-
ance between resource use and preservation of nature [17]. The solution to this 
challenge is often to administer levels or zones of restriction to the access to the 
protected area (PA) to balance the need for resource use and preservation of na-
ture [18]. Other research has also shown that this challenge links to land owner-
ship issues [19] [20]. The local communities do not always have the rights of 
landowners in certain countries. Furthermore, the state holds the land owner-
ship and can apply PA management policies according to the needs of the gov-
ernment and their perceptions of the local population. In countries where local 
communities hold land ownership, the application of protected area manage-
ment techniques inevitably depends on the collaboration between the PA agents 
and the social party [21]. Zimbabwe and Kenya are among the countries that 
have successfully implemented community-based protected area management 
[22]. Applications have been proven effective through sharing revenues earned 
among the communities. [23] showed that by enacting similar management 
techniques in Namibia then increased wild animal biodiversity and improved 
the tourism sector. 

In West Africa, especially in Sahelian countries such as Togo, there is a pauci-
ty of research attention on the topic of protected areas. Originally, traditional 
protected areas consisted of community-based management by sacred forest de-
signations with no formal boundaries [24], which changed from periods during 
the colonization period and after the independence. Three-time periods can be 
historically distinguished related to protected areas in Togo [25] [26]. The first 
period includes the colonial and postcolonial periods characterized by the use of 
military force to protect natural resources. The second period extended from 
1990 to the 21st century with less natural resource management and uncontrolled 
resource extraction due to socio-economic and political troubles during the de-
mocratization era. The third period, from 2000 to the present, sought the need to 
protect natural resources through strategies including establishing artificial visi-
ble or invisible boundaries. According to a survey conducted by the Ministry of 
Environment and Forest Resources of Togo, more than 80 protected areas estab-
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lished between 1938 and 1958 had the purpose of biodiversity preservation. 
However, they originated without collaboration with the residents. In the 1990s, 
after the democratization, different forms of human occupation (i.e., agriculture, 
livestock, and buildings) became the main cause of protected area degradation. 
Thus, due to conflicts and dismissal by residents of previous designations of 
protected areas in Togo, additional research is needed to address challenges 
hindering the successful implementation of natural resources protections going 
forward. 

There is no previous research focusing on assessment of the management 
plans, socio-economic dependence and anthropogenic activities of the sur-
rounding population, or the preservation of the natural resources in the Pro-
tected Areas of Oti-Keran, Togodo, and Abdoulaye fauna reserve (OTA) in To-
go. The current study aims to fill this gap by assessing the protected areas strat-
egy in Togo under sustainable management models through the case study of 
Oti-Keran, Togodo, and Abdoulaye faunal reserve. 

2. Materials and Methods 
2.1. Study Area 

Togo (6˚06’N and 11˚08N and 0˚09W and 1˚49W), a West Africa country 
(Figure 1), covers a total area of 56,600 km2 and is bordered by the Atlantic 
Ocean, Benin, Ghana, and Burkina-Faso to the South, East, West, and North re-
spectively. With 61% urban population and 229 persons/km2 of density, its total 
population was 7,965,055 persons in 2017 by the United Nations Food and 
Agriculture Organization (FAO) reports, which was also estimated to have 
grown to four times from 1960 (independence) to 2010 with 60% very young in 
age. Four eco-floristic areas divide Togo according to the vegetation type of each 
area. Two main regimes characterize the tropical climate type from the south to 
the north. Two types characterize the rainfall rhythm. In the northern areas, 
there is one rainy and one dry period. In the southern area, there are two rainy 
and two dry periods. There is an annual average temperature of around 27.8 de-
grees Celcius. The vegetation of Togo reported more than four thousand plant 
species and high species richness mainly from the forest species, as discovered by 
[27] [28]. Human activities threaten this rich flora by supplying basic needs for 
those who depend directly on forest resources for firewood energy and charcoal 
[29] and also for animal grazing and hunting. 

The selected research areas are among the ten top protected areas of Togo: 
Abdoulaye faunal reserve managed by an international NGO (Society Togo- 
faune) and covers 30,000 hectares; Oti-Keran National Park decreased from 
163,643 hectares to 69 hectares after being subjected to ongoing revision projects. 
Since 2002, Togodo National park revision projects resulted in a total decreased 
from 310,000 to 25,500 hectares, although dedicated to natural resources man-
agement. In Togo, the Ministry of Environment and Forestry Resources (MERF) 
is in charge of the environment and natural resources management, including  
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Figure 1. Research area map including the (a) Location of three protected areas within 
the country of Togo: (b) Oti-Keran National Park, (c) Abdoulaye fauna reserve, (d) To-
godo Northern reserve (derived from World Database of Protected Areas) 

 
protected areas through the Department of Fauna and Hunting (DFC). 

2.2. Data Collection 

At the national level, the socio-economic data was available from Indexmundi 
and UNEPWCMC (United Nations Environmental Program and the World 
Conservation Monitoring Center) database (https://www.indexmundi.com/). 
The national data included time-series GDP, rural area population, terrestrial 
protected areas, and agriculture area surfaces. Local-level data was obtained 
from secondary data from the field trips to assess the state of protected areas in 
Togo by interviewing local populations and doing surveys on the degree of de-
gradation, vulnerability, and management of these protected areas. As part of 
this analysis, we randomly sampled the protected areas of Oti-Kéran, Togodo, 
and Abdoulaye national parks (abbr. OTA national parks) for comparative anal-
ysis at the local level (Figure 1) during August 2019. We surveyed villagers living 
near the protected areas using questionnaires designed to obtain information 
related to the villager’s implications in the management systems of these pro-
tected areas and to determine needs supplied by the protected areas. These ques-
tions included the presence and the absence of certain particular plants and an-
imals, the presence or absence of management agents, and the importance of the 
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protected areas for the villagers. The villager’s national identity and phone 
numbers were notified and verified before engaging the questions. The interview 
captured at least 70% of the villagers of at least 18 years old per village across the 
adjacent villages around OTA national parks with a yes or no access to the pro-
tected areas questions giving a total of 210 interviews of villagers across the 9 
adjacent villages. 

2.3. System-Based Concept of Protected Areas 

The model or concept of progressive openness respects sustainable principles 
because it allows effective activities in the transition area and the buffer area 
without disturbing the core area. It also promotes accurate monitoring and re-
searching of long-run biological diversity conservation and sustainable use of 
natural resources around the protected area [30] [31].  

2.4. Trend Analysis 

Non-parametric Mann Kendall’s method was chosen to evaluate the trend of the 
parameters. These methods detect intra-annual changes and inter-annual so-
cio-economic trends. Consider a time series with n observation records each 
year for m years. Let {i, t} X = X be the observation value (for example, temper-
ature, rainfall, protected areas number…) at the date t of the year i with 

{ }1,2, ,i M m∈ = ⋅⋅⋅  and { }1,2, ,t T n∈ = ⋅⋅⋅ , where n is the number of records in 
each year. The absolute difference 1,{ },i itD D i M t T−= ∈ ∈  is calculated be-
tween the two years of each date t as 

, 1, ,i t it i t i tD X X− −= −                       (1) 

Switching from one type of land cover to another then results in a sharp  
 

 
Figure 2. The system-based conception of a PA based on the Viable Strategy Approach 
(VSA). This model is based on the progressive openness of a protected area to a sustaina-
ble use by the surrounding people. The zonation of the protected area into three parts 
(core, buffer, and transition areas) relates to the three pillars of sustainable management 
(environmental, economic, and social). 
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increase to a larger value of D at the time of the change. This jump should not 
occur only on a single date but also on subsequent days with a greater similar 
deviation. A change in land cover is likely to be of low frequency within a certain 
the time period that is distinct from recurring intra-annual variations. Specifi-
cally, suppose that year i was marked in step 1, the date t* year i will be deter-
mined as the date change if it meets two criteria at the same time: 

*
*

1, ,
, 1, 2,3, , 1pi i t p

D K t
− −

< ∀ = ⋅⋅⋅ −                  (2) 

*
*

1, ,
, 1, 2,3, ,pi i t p

C K p
− −

> ∀ = ⋅⋅⋅                   (3) 

where κ is a threshold, and p* is the smallest number of records showing a devi-
ation after the date change. We determined that p* was 3, based on some trial 
and error experiments. The threshold κ is calculated by multiplying a scale factor 
(β) and the maximum of the absolute difference 

(max ) : maxD Dκ β= ⋅                      (4) 

where the value of the scale factor β is determined during the learning process. 
Once a change date t* is detected in year i, the algorithm returns to the annual 
scale and implements step 1 for the next two consecutive years. In the case where 
a change date t* is detected in year i − 1 of two consecutive years, only records 
acquired on dates t* + 1 to n in years i − 1 and i will be used to calculate D and 
tested against both criteria in Equation (2). To know and quantify how obvious 
each trend appears, the MK principle is often used. The MK method is suitable 
for non-parametric values of data. The observed data in the year jY  and iY  
respectively differ and the sign ( j iY Y− ) equals 1, −1 or 0 with j > i. The test sta-
tistic, S, then calculated as follows:  

( )1
1 1

n n
i ji j iS Sgn y y−

= = +
= −∑ ∑                    (5) 

When S > 0, later-measured values tend to be higher than the earlier values 
indicating growth. When S < 0, the other values tend to be smaller than the ear-
lier values indicating a downward trend. Therefore, when the value of S is small-
er, no trend observed. The test is implemented in the following way: 

( )1 2
S

n n
τ =

−
                        (6) 

τ has a range from minus one to plus one and is similar to the quantification 
of the relationship between two factors. This case is used when there is evidence 
of a link between these components showed by a value of “τ” different from ze-
ro. In the case that an obvious trend is found, the variation can be calculated us-
ing the Sen slope factor for estimation [32] 

median j i

j i

y y
x x

β
 −

=   − 
                      (7) 

For all i lower than j, ( )1,2, ,  1 and 2,3, ,i n j n= ⋅⋅⋅ − = ⋅⋅ ⋅ ; in other words, the 
slope is analyzed for all pairs of data that used to compute S. In 1945, Mann de-
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veloped a method which was completed to statistically show the law that rules 
the relationship between two factors. When there is no link between the values 
of the data on: 

( )

( ) ( )( )
0

1 2 5
18

E s

n n n
Var s σ

=

− +
= =

                  (8) 

The standard test statistic Z is calculated by the following formula: 

1  For 0
( )

0 For 0
1  For 0
( )

SZ s
Var s

Z s
sZ S

Var s

−
= ≥

= =
+

= ≤

                     (9) 

When the values are constant, Z evolves with mean zero. When Z > 0, there is 
a growth, and when Z < 0 there is no growth and it decreases. The trend is then 
displayed numerically or by graphics, as it will be the case in this analysis. 

3. Results 
3.1. Togo National Level Socio-Economic Drivers Including GDP, 

Population Density and Terrestrial Protected Areas Trend 
Analysis 

The purchasing power of the Togolese population fluctuates with two major pe-
riods of growth from 2000 to 2005, then from 2007 to 2017, with a decrease be-
tween 2005 and 2007 (Figure 3). The rural population decreased since indepen-
dence in 1960, probably due to the rural exodus. However, the density of the 
overall population has been increasing from year to year, showing very high 
rates of growth. Also, terrestrial protected areas have increased sharply since 
2000 after experiencing a period of stagnation between 1990 and 2000. 

To display these drivers accurately, they have been modelled through formu-
las showing that, Togo-rural population growth = 0.006% - 11.57% annually, R2 
= 0.02; Togo population density = 3.601 (±86.63) per year; R2 = 0.95; Togo’s ter-
restrial protected areas = 6.96 (±1.94) per year; R2 = 0.77 predicting the pro-
tected areas to increase by the future. Togolese purchasing power was analysed, 
showing the following trends: GDP = 0.070 (± 7.20) per year; R2 = 0.03. These 
trend equations showed that the protected areas increased considerably in Togo 
since the 2000s after a period of constancy between 1990 and 2000. At the na-
tional level, the protected areas have multiplied, which implies that there is a 
change in the way they addressed protected area designations before this period. 

3.2. Trend Analysis for Land-Use Surfaces: Agriculture, Savannah, 
and Forest Areas 

While terrestrial areas are showing an upward trend (Figure 3(d)), forest areas 
are decreasing alarmingly (Figure 4). Anthropogenic disturbances related to  
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Figure 3. Togo’s population GDP (a); Rural population growth per year (b); Population density per year 
(c); and Terrestrial Protected Areas (TPA) per year (d). 

 

 
Figure 4. Togo forest trends. 

 
agricultural demands (Figure 5(a) and Figure 5(b)) have risen to meet the food 
needs and extractive wood demands of the population (Figure 4). Agricultural 
area expansion has been occurring along with the rapid growth of the Togolese 
population. These populations are not only growing but also dominated by the 
younger generation. A large part of this country’s income comes from the  
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Figure 5. Togo (a) agriculture and (b) savannah land cover trends after independence 
from 1975 to 2013. 

 
agricultural sector, where the need to grow more food to feed this population ef-
fectively has been proportional to the increase of croplands and fallows. The de-
gradation of forest lands and savannahs relates to the economic and financial 
survival of each household. There are no suitable alternatives to replace livelihood 
and income bound to extractive forest behaviour for timber and firewood char-
coal supply. The only source for securing livelihoods in the country is subsis-
tence farming and extraction from the forest reserves, not only because of po-
verty but also because of the lack of sustainability regulations adapted to the re-
ality of this population. Moreover, the increase of areas allocated to the settle-
ments revealed basic subsistence needs as the main drivers of the natural re-
sources utilization, but also the need to build houses for this growing popula-
tion. The built infrastructure and private settlements are consuming space for 
many other causes. 
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3.3. Local-Level Analysis 

The selected protected areas reported the presence/absence of plants/animals 
and the survey of the management agent’s (Appendix Table A1): 

In the Oti-Keran reserve, 80% of these local respondents agreed to the pro-
tected area regulatory structure, while many farmers continue to grow crops and 
graze domestic animals inside the PA. Some villagers recognized that several 
animal populations disappeared from protected areas because of human pres-
sure through uncontrolled hunting. Animals like buffaloes, antelopes, lions, and 
elephants are no longer extant in the area, as historical populations have dimi-
nished. Forest species such as Vitelleria paradoxa, Anogeissus, Terminalia lac-
tiflora are present while Khaya, Pterocarpus, Accacia albiob, Deterium micro-
carpum, Gardenia termifolium disappeared from the area. Farmers have argued 
that some factors, such as bush fires and tree logging, have been contributing to 
climate change, and seasons come late or earlier between years. At the time the 
survey was conducted, no effective structure or proactive management system 
existed. The past reductionist view management approach of PA from the poli-
cymakers has resulted in conflicts and distrust arising from the local population. 

In the protected area of Togodo North, there is a high richness of plant and 
animal diversity. Tree species such as Ciba pentandra, Milicia excelsa, Pterocar-
pus, Afzelia africana, Diospyros mespiloformis are present in the PA. Many 
young people feel disenfranchised from the management of this diverse and spe-
cies-rich area. 

In the Abdoulaye faunal reserve, villagers reported various issues with local 
wildlife. Many animals destroy crops, such as foxes, baboons. African elephants, 
which were very abundant in the past, are no longer extant. Farms continue to 
expand at the expense of the reserve area, causing a lack of appropriate wildlife 
habitat and subsequent movement over the boundaries to the Benin Republic. 
The forest resources found are mainly Pterocarpus and Anogeissus. Resource 
use comprises firewood, charcoal, and timber. Many honey producers recog-
nized a decrease in the honey harvest, which is an important activity that bene-
fits the local populations of the reserve. Effective implementation of sustainable 
management plans of this rich and useful area for animal biodiversity conserva-
tion and the surrounding populations’ needs would be of great importance. 

The contradiction between terrestrial protected areas increasing and the sa-
vannahs and forests decreasing demonstrates the challenge of strategizing the 
protected areas. The conception of management regulations for protected areas 
is very important, but not sufficient without PA models suitable for each area. 
Indeed, results Oti-Keran National Park in the north showed that there were 
anthropogenic settlements in the PA coupled to farming activities and hunting, 
and these observations also exist in the south part of the country in Abdoulaye 
fauna reserve and Togodo national reserve. 

3.4. System-Based Concept/Model of Protected Area 
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Figure 6. The system based conception of protected areas in Togo reconciles the protection of nature with human settlements. 
The traditional concepts of “protected areas” have been unable to accommodate human settlements without interruption of bio-
logical diversity conservation. The PA was not divided before into three-parts managed under this model. In these three protected 
areas, only the core area was previously designated a protected area for long-run biodiversity conservation and lacked any struc-
tured zonation to accommodate the wider needs of the population. (a) Conceptual Model; (b) Applied to Oti-Keran National 
Park; (c) Applied to Abdoulaye faunal reserve; (d) Applied to Togodo reserve. 

4. Discussion 

At the national level, trends in driving factors showed that while terrestrial pro-
tected areas are increasing, forest and savannah land covers are decreasing alar-
mingly. This contrast showed that the implementation of a protected area strat-
egy encounters some difficulties especially in the management process and sys-
tem. The Togolese government’s efforts to protect biodiversity showed remarka-
ble growth and multiplication of protected areas in Togo since 2000 (Figure 1) 
with positive trends in the equation reflecting this parameter increase. However, 
these efforts have not prevented certain protected areas from being subjected to 
strong socio-economic pressure. Indeed, it has been insufficient to focus solely 
on avoiding biodiversity losses as the protected area strategy, where proactive 
measures are necessary to confront the needs of the local population and their 
vulnerability.  

Therefore, faced with the degradation of plant and animal biodiversity and 
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compounding environmental problems, protected areas appear as an all-terrain 
solution adopted by several countries. Their effectiveness is not the same every-
where as previously implemented. This analysis has shown that despite the status 
of classified areas, the protected areas suffer the same degradation as all other 
forests due to uncontrolled tree logging for timber production by the surround-
ing local population. If the status of the PA cannot preserve the environment 
from degradation, then effective interventions can confront any local population 
misunderstandings about the purpose of the protected area and also address im-
provements to the management plan that reduce the protected area into the core 
area only. A reductionist view of protected areas should be replaced by a model 
which will reduce conflicts between man and nature. Protected areas can aim to 
provide all the needs of the human population while maintaining diverse species 
richness if the Viable Strategy Approach is implemented [33]. A protected area 
would be effectively benefiting both the officials and the local population if the 
PA satisfies the triple basic needs of sustainable management, including social, 
economic and environmental, in such a way that the resources remain available 
from generation to generation through sustainable use. For example, since the 
local economy bases sales and income from agriculture and the wood products, 
then if these were extracted primarily from protected areas, this situation would 
be normal and non-antagonist. If protected areas divided into areas able to sa-
tisfy agricultural and other anthropogenic needs and managed on a system- 
based approach, then it would bring integrated activities such as education, 
monitoring, research and any human settlements in a useful circle (Figure 2 and 
Figure 6). These findings were not consistent with the work of [34] on the OTA 
which found that agricultural activities were the main drivers of forest ecosystem 
degradation around a protected area. This research shows that agriculture was 
not planned to take place in the buffer zone, and was absent from the manage-
ment plan that had conceptually opposed agriculture encroaching the protected 
area. In previous research, in the OTA national parks, many think that tree log-
ging and hunting are illegal activities without proving the legitimacy of these ac-
tivities, which helped those populations to survive from generation to genera-
tion. Thus, the zonation of the PA attempt to mitigate the challenge of local 
populations’ opinion of a PA as restricted or otherwise hostile to man’s freedom 
to benefit nature’s services freely. 

In these villages surrounding a protected area, the population depends on 
farming and forest resource use. No other professional activities nor govern-
mental financial support or subsidies in the form of economic incentives are 
available to the local population to mitigate these problems. These findings are 
also consistent with the results found by previously in the Rumpi Hill in Came-
roon. Social factors and lack of structured government programs seriously im-
pact the natural resources despite the effective implementation of a protected 
areas strategy. These examples testify for the need to redefine the “notion” of a 
protected area (PA), which should not be perceived as a “forbidden area” ruled 
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strongly as a gold mine. The PA should be able to be divided and managed syn-
ergistically to benefit both local populations and as non-local people, such as 
academic workers, tourists and officials, based on the principle of sustainable use 
and renewal of the zoned PA. Indeed, sustainable development stands in the 
background of the present generation to meet basic needs without forgetting the 
future generation. The present generation’s basic needs should be satisfied be-
fore planning for the future. As long as the present generation’s basic needs are 
in jeopardy, then it is impossible to think of future sustainability. Moreover, for 
[35] in 1998, the “triple bottom line principle” of sustainability requires three 
pillars; economic (profit), social (people) and environmental (planet) to sustain 
any PA’s aim to be a model of sustainability. 

Many researchers think that local government policies are inefficient in classi-
fied forest management for African regions, especially West Africa. Policies lack 
economic facilities to put regulations into action that would alternatively stimu-
late the economy in the region, and consequently, these protected areas man-
agement policies lack cooperation with the local population. Unaddressed social 
needs become the drivers that negatively impact vegetation coverage and the 
biodiversity in and around a protected area. The biggest challenge of PA re-
source management is not only the absence of concrete regulations to account 
for the basic needs of the surrounding population but their understanding and 
total participation in the protected area management process [36]. Henceforth, 
the community management strategy can be developed in these protected areas 
to find a suitable period to enjoy the resources wisely and to renew them for the 
achievement of sustainable management principles. 

In many protected areas, researchers have shown that the management rules 
and enforcement are nearly absent, thus inadvertently permitting the uncon-
trolled access of the surrounding populations to natural resources, especially fo-
rests or faunas. In Togo, for example, Law No. 2008-009 of June 2008 provides 
for provisions concerning the forest regime, testifying to the desire of the Togo-
lese government to involve, at all stages, local governments in the process of set-
ting up and managing sustainable-use forest and animal resources [37]. Thus, 
despite the insufficiency of the efforts of the Togolese local authorities to pre-
serve the ecosystems for the well-being of the current and future generations, 
these efforts are promoted and encouraged by the national government. It is 
therefore imperative to be part of the logic of multi-scale sustainable develop-
ment principles, the most basic of which involve participatory or community 
management to take into account the different socio-economic and environ-
mental needs of the local area and the mutual sharing of the services provided by 
the PA. 

The principles established within a protected area are derived from the specif-
ic goals and reasons for implementation. Setting limits to avoid using any re-
sources has been a popular strategy in many countries and areas, and serves as a 
method to perpetuate the existence of natural resources. Natural resources 
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should be available not only for the present generation but also for the future 
ones; therefore, this is the foundation of sustainable management. The reason 
why an area establishes boundaries was originally only for plants, animals, or 
biodiversity purposes. As this goal is facing real challenges related to the supply 
of ecosystem services to supply basic human needs, then policymakers realized 
that this paradigm of focusing only on biodiversity preservation was not effec-
tive. Thus, the concept of protecting nature and profiting wisely from it becomes 
unavoidable for a balanced supply of ecosystem services and also for biodiversity 
preservation. This equilibrium becomes the solution for the survival of the pro-
tected area and is based on the background of sustainable principles. PA should 
reconcile man with nature through new viable management approaches based 
on the zonation of these protected areas, as suggested by UNESCO. These mod-
els are consistent with those used by [38] [39] in tropical forests. 

The Biosphere and Man concept includes the principle of integrated protected 
areas that are managed sustainably without contradiction or exclusion of human 
settlements and accompanying activities such as education, monitoring, re-
search, and tourism in the limits of the PA. Those who reject ideology for the in-
clusion of protected areas towards progressive openness to the public will con-
tinue to face challenges and conflicts between natural resources conservation 
and fundamental anthropogenic land cover change and disturbances. The pro-
tected area does not belong only to the local people living locally, as it is a model 
of sustainable development that seeks to harmonize biodiversity conservation 
and anthropogenic needs. Alignment with sustainable development is a long 
process with many uncertainties, although, when managed with the wisdom of 
sustainability clearly defined, then it becomes understandable and accepted by 
all the actors involved in the management from the beginning to the end. More-
over, many previous studies on the topic of PA in Togo pointed out that anth-
ropogenic pressure due to socio-economic and political troubles consequences 
as serious drivers of PA resources degradation [40] [41]. Therefore, monitoring 
unavoidable activities such as agriculture to be predicted and previewed for in-
tegration into the management process by dividing the PA into different areas 
that supply several services for a peaceful and symbiotic relationship between 
PAs and residents. It also remains important that sustainability is understood 
and accepted by all the actors involved in the PA management process to reverse 
the reductionist concept of PA through educational awareness and promotion. 

5. Conclusion 

The observation of national socio-economic and environmental factors in Togo 
highlighted the contradiction of an uptrend in the area of designated terrestrial 
protected areas along with a downward trend indicating forest and savannahs 
area loss. These findings displayed the fact that, at the local level, protected areas 
are suffering the pressure of anthropogenic activities at the expense of the natu-
ral resources. The key to address this challenge efficiently dwells in management 
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choices should not embrace the traditional reductionist view of a protected area 
that creates restricted or forbidden areas, and instead implement a Viable Strat-
egy Approach based on the integration of education, research, human settle-
ments, agriculture, and monitoring activities in the three parts of the PA for 
practical achievement of sustainable development. 
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Appendix 
Table A1. The villager’s factors that explained the dependencies on forest resources. Because of no alternative energy source, the 
Protected area resources represent the main impacting factors that influence the natural resources by 76.9% of the interviewed 
villagers in the OTA national parks. 

Socio-economic  
factors 

Number of responses per administrative sub-division (%) 
Total 

response 
(%) 

Oti-Keran Abdoulaye Fauna Reserve Togodo Reserve 

Sadori Sagbiegou Pesside Goubi 
Djamdi 
Mono 

Agbalawiliga Agbawiliga 
Tomety 
Kondji 

Aketekui 

Settlements 
Yes 79.5 77.5 89.7 80 73 77 79 81.5 55 76.9 

No 20.5 22.5 10.3 20 27 23 21 18.5 45 23.1 

No hunting 
Yes 87 73.4 79.5 50 40 39.9 41.1 27.6 21 52.8 

No 13 26.6 20.5 50 60 60.1 58.9 62.4 79 47.8 

No fences 
Yes 88.3 19.3 75.8 19.8 40 23 67 21 75 47.7 

No 11.7 80.7 24.2 80.2 60 77 33 79 25 52.3 
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