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Abstract 
Forests are vital land resources as they provide some of the essential goods 
and services for the sustenance of human life. In many developing countries, 
local communities still rely on forests as their prime source of energy in the 
form of fuel wood and charcoal. This phenomenon has also let many men and 
women to rely on fuelwood collection and charcoal making as their main stay 
of livelihoods. In line with this, in many instances, forests of National Parks 
are still going through illegal and immense deforestation actions as a result of 
the energy demand by the local communities. Nech Sar National Park, a jewel 
in the Rift Valley region of Ethiopia is also being affected by deforestation as it 
shares an immediate border with the city of Arba Minch, one of the heavily 
populated cities in the southern part of the country and heavily relies on the 
forest of the park for meeting the household energy demand of its inhabitants. 
This study was done to quantify the amount of fuelwood which comes out of 
the park and explore the severity and magnitude of the problem. Primary data 
on the amount of fuelwood were collected from the three major outlets of the 
park. Questionnaire and interviews were used to collect information from the 
local communities, the concerned local authorities, the operational and man-
agement staff of the park. Every day, an average of 2909 bundles of fuelwood 
comes out of the park, fuelwood collection being dominated by females. 
Therefore, alternative energy sources and energy saving stoves, environmental 
awareness development for the wider community members and the creation 
of alternative livelihood opportunities should be in place if the precious land 
resources of the park have to be conserved. 
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1. Introduction 

Humans depend on the natural resources for their subsistence. Apart from their 
ecological functions, forest resources are the sources timber, shelter for wildlife, 
means of livelihoods, tourism, construction materials and potential sources of 
food in many instances. In many parts of the world, forests are also the principal 
sources for the household energy demand.  

Ecologically, forests play a significant role in conserving soil and water re-
sources. Surface runoff and soil erosion are very minimal in forested areas as the 
velocity and intensity of water movement will be lowered down by the foliage, 
barks and roots of the trees. As a result of high concentration of humus in fo-
rested areas duet to the leaf fall, infiltration rate of water is much higher to help 
the recharging of underground water. Forests also play in moderating local and 
regional adverse climatic conditions as they sequester carbon and other toxic 
elements from the atmosphere. They also ameliorate local climatic conditions by 
controlling the velocity of wind. Forests also provide shelter for the ecologically 
and economically important resources like wildlife, natural habitats along with 
their biological diversity. 

From economical perspectives, forests also provide livelihood opportunities 
for many through the production of timber and non-timber products. The tour-
ism industry is also highly reliant on the existence of forests and its associated 
services. Agricultural farm lands located in the nearby of forests are also men-
tioned to have an increased productivity through the reduction of soil erosion 
and reduced damage from high wind speed [1].  

Edible fruits, oil extracts, leaves, tubers and rhizomes are among the sources 
of food for mankind in many parts of the world. Forests are also the sources of 
food from caterpillars, insects and bush meat [2]. 

Fuelwood is the prime source of household energy for about 2 billion people 
around the world [3] by providing heating, cooking and other energy demands 
for many generations and this accounts for about 54% of the annual deforesta-
tion rate [4] [5]. Carlos and Khang [6] mentioned that 10.4% of the global ener-
gy and about 77.4% of the global renewable energy supply are coming from for-
est resources. Fuelwood collection is considered to be a responsibility of women 
in many developing countries, which adds extra burden on women as fuelwood 
collection is a time and energy demanding activity [7].  

More than 90% of the total annual energy source of Ethiopia comes from 
biomass [8]. This proportion is projected to continue for the years to come as 
the major portion of the country’s population lives in rural areas that have less 
access to other alternative sources of energy, charcoal and fuelwood being the 
principal sources. According to Araya and Yissehak [9], the production of char-
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coal has increased from a million tons to more than three million tons per an-
num and the consumption of fuelwood has also increased from forty million to 
one hundred million cubic meters per annum. This all has led the degradation of 
the forest and its associated resources of the country. 

As a result of the deficiency in alternative energy sources of the area, about 
98% of the city of Arba Minch inhabitants are dependent on fuel wood and 
charcoal as their primary sources of the household energy. The lion’s share of 
this supply is also coming from the forests of Nech Sar National Park [10]. This 
practice has led to the destruction of the park’s ecological capital and the services 
they provide. This study is, therefore, aimed at exploring the magnitude of the 
fuelwood extraction from the park and suggests possible solutions which will 
help the conservation of the natural resources of the park.  

2. Methodology 
2.1. Description of the Study Area 

Nech Sar national park is one of the earliest national parks in Ethiopia. It was 
established in 1974 as a result of its natural beauty and a large number of wild 
animals. The park is situated in the Southern Nations and Nationalities Regional 
State of Ethiopia right after the eastern edge of Arba Minch town, at about 510 
Km south of Addis Ababa and 270 Km from Hawassa. The park lies within the 
floor of the Great Rift Valley and extends from 5˚51'N to 6˚50'N and from 
37˚32'E to 37˚48'E with an elevation varying between 1108 and 1650 above sea 
level. It covers an area of 514 Km of which 85% is land and 15% is water (shores 
of Lake Abaya from the north and Lake Chamo in the south) [10]. The “Bridge 
of God”, a narrow piece of land separates Lake Chamo and Lake Abaya, both of 
which are located in the craters of ancient volcanoes. The eastern border of the 
park extends to include the plains at the foothills of the spectacular Amaro 
Mountains. In the far eastern part of the park, hot springs bubble to the surface 
(Figure 1).  

Nech Sar National Park is also endowed with a diverse range of forest re-
sources which includes the dense Ground water forest which covers an area of 
7500 ha (14.59% of the park) (mainly dominated by Lonchocarpus laxiflorus, 
Euclea divinorum, Prunus africana Maytenus undata and Syzygium guineense); 
the Dry forest-woodland-bush land, a thick and impenetrable in places, the taller 
trees including Combretum spp., Dichrostachys cinerea, Acacia tortilis, Balanites 
aegyptiaca and occasional Acacia nilotica that covers about 5100 ha or 9.92% of 
the park; and the Shrub land or thorn savanna which is characterized by vegeta-
tion dominated by shrubs, often also including grasses and herbs whereby Do-
bera glabra and Acacia tortilis are common and covers about 11,500 ha or 
22.37% on the higher parts of the hills of the land bridge and the mountains east 
of the plains [12] [13]. 

2.2. Data Collection and Analysis 

After having a reconnaissance survey to identify the major routes which is being  
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Figure 1. Location map of Nech Sar National Park [11]. 
 

used by the fuelwood collectors, it was identified that they use three major out-
lets namely, Highland, Kulfo Bridge and the Jinka road to enter the park territo-
ries and do the fuelwood collection activities by cutting the precious forest re-
sources. Accordingly, data on the fuelwood collection was collected on the basis 
of the gender, age category, timing and volume of the wood per person. To esti-
mate the volume of the fuelwood carried by each person, a sample of 3 com-
monly practiced bundles were measured initially and a category 20 - 30 kg, 31 - 
40 kg and 41 - 50 kg were set accordingly so as to visually estimate the volume of 
the fuelwood which comes out of the park by each collector. For the age catego-
ry; collectors which appear to be under the age of 25 were categorized under the 
youth group, those who appear to be between 26 - 50 as adult, and those who 
appear to be beyond 50 were categorized as old. Reports and literatures were also 
reviewed as source of information. Information was collected for 20 consecutive 
days from 6AM in the morning until 8:30 PM in the evening. Primary data were 
also collected from 53 (34 female) inhabitants of Arba Minch city, community 
members and Government officials by making use of interviews and question-
naire. Data was then transcribed and analyzed by making use of an excel sheet 
and content analysis. 
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3. Results and Discussion 

About 98% of Arba Minch inhabitants are reliant on fuelwood as their major 
source to meet their household energy demand [10], Nech Sar National Park 
being the prime source for it. 94% of the respondents mentioned that the fuel-
wood comes totally from the Park while the rest of the respondents mentioned 
that the neighboring mountains are additional sources for the fuelwood supply 
of the city. Trees (both live and dead), and branches are being cut from the 
Ground Water Vegetation of the park in an illegal way. Though the Park is ex-
erting its capacity for the protection of the forest and its associated resources, the 
fuelwood collectors will always find their way to do their regular duty. As can be 
seen from Figure 2, in some of the inaccessible and hidden pockets of the park, 
it is not uncommon to see the smokes of charcoal making during the evening as 
the Park Rangers will not be on duty by then. The human and financial re-
sources of the Park are not in a position to support the patrolling activities of the 
entire ecosystem. 

As the cost of fuelwood and charcoal is increasing from time to time, about 
55% of the respondents mentioned as they are using improved stoves for cook-
ing and heating purposes. But, there are also many who still use the traditional 
stoves of putting 3 stones and burn the fuelwood openly which results in the 
wastage of the energy that could have been used efficiently (Figure 3).  

 

 
Figure 2. Charcoal making smokes inside the ground water vegetation 
of Nech Sar National Park. 

 

   
Figure 3. Traditional stove (left) and fuel saving stove (right). 
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According to the Zone Water, Mines and Energy Office [14], in the city of 
Arba Minch and the Arba Minch Zuriya district in general, there are only 3 fuel 
saving stove producer cooperatives with a total of 22 female and 3 male mem-
bers that are established with support from GIZ and VITA. The number of co-
operatives, however, when compared to the total population of the city (74,879 
in the city and Arba Minch Zuriya district 164,529) [15] is a very low capacity so 
as to meet the increasing energy demand as well as to do the market promotion 
works of the products to the wider community. This indicates as the concerned 
government authorities should enhance the energy provision sector if the re-
maining natural resources of the park that have local, regional and global role 
have to be saved from extinction.  

Due to the low level of awareness by the community, people who are engaged 
in this kind of pottery activities will also have lower strata within the society 
since traditionally people who engaged in handcrafts activities are believed to be 
from a lower class segment of the community who are not well to do since their 
ancestors. In the case of Arba Minch, for instance, these handicrafts are called 
“Maze” which has its own pejorative tone in undermining the nature of the work 
itself. This type of work is also usually considered a women’s job and the in-
volvement of men in this activity is very minimal. However, given the very la-
bour demanding nature of the work, awareness development works should have 
helped to increase the level of engaging more men in the sector. 

The results of the fuelwood survey showed as a huge number of trees (Table 
1) will be cut every day from the park. If the protection efforts are not intensified 
in a collaborated way and the current trend continues, the biodiversity potential 
of the Ground Water Vegetation of the Park which has ecological as well as local 
and regional economic importance will vanish from the surface of the ground. 
Law enforcement, creation of alternative livelihood opportunities and the provi-
sion of alternative energy sources are also some of the issues that has to be con-
sidered by the Governmental and other developmental partners as a matter of 
urgency.  

Since a large proportion of women are being engaged in the fuelwood collec-
tion (Figures 4-6) and the traditional consideration of cooking activities as a 
women job by the society, massive awareness development activities have to be 
held in a productive way so as to counteract this traditional harmful attitudes as 
well as practices. 

 
Table 1. Average amount of fuelwood being extracted from the park. 

S.N Fuelwood collection pattern *Amount/M3 Number of trees used 

1 Daily 457 152 

2 Monthly 13,710 4570 

3 Biannually 82,260 27,420 

4 Annually 164,520 54,840 

*3 individual trees with an average height of 5 meters and basal diameter of 30 - 40 centimetres are esti-
mated to account for a M3of wood. 
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Figure 4. Female fuelwood collectors on their way to home and market. 

 

 
Figure 5. Average amount of fuelwood bundles extracted on daily basis. 

 

 
Figure 6. Male-female involvement ratio on fuelwood collection. 

 
The statistical evidences of the survey indicated that, a great proportion of 

youth and adult age group are engaged in the fuelwood business (Figure 7). If 
other alternative employment opportunities along with credit and microfinance 
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services are strengthened, this human capital can be directed to environment 
friendly activities. As the zone in general and the district in particular is en-
dowed with natural resources, the development of green jobs and tourism re-
lated activities will lower down the traditional reliance of the community on the 
natural resources of the park as their source of direct income. 

As Figure 8 shows, the highest number of fuelwood collectors was observed 
after 5 pm onwards and that is mainly because of the fact that most of the Park 
Ranger will be off from work by then and the patrolling activities will be mini-
mal to none. Presently, however, since the patrolling activity is a vital tool of 
protecting the resources, logistical and other work arrangements could help to 
combat the clearance of forests and the biodiversity resource potentials of the 
Park (Table 2). 

 

 
Figure 7. Average number of fuelwood collectors by age category. 

 

 
Figure 8. Frequency distribution of fuelwood collectors during the day times. 
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Table 2. Average cost of fuel wood and charcoal at Arba Minch city. 

S.N Type Cost/Kg/Ethiopian Birr Cost/Kg/USD* 

1 Fuel wood 2.00 0.09 

2 Charcoal 4.00 0.18 

*Exchange rate of $1 to 21.87 Ethiopian Birr on July 28, 2016. 

4. National Park’s Natural Resources Degradation and the  
Policy Implications 

According to Ethiopia’s Wildlife Development, Conservation and Utilization 
Regulations No. 163/2008 issued by the Council of Ministers pursuant to Article 
5 of the Definition of Powers and Duties of the Executive Organs of the Federal 
Democratic Republic of Ethiopia Proclamation No. 471/2005 and Article 17(1) 
of the Wildlife Development, Conservation and Utilization Proclamation No. 
541/2007, there are a lot of activities which are prohibited in National Parks, 
Wildlife Sanctuaries and Wildlife Reserves. Some of which, but not limited to 
include the following: 

a) Hunting or fishing; 
b) Picking, disturbing, destroying, damaging or defacing any natural or man- 

made object; 
c) Undertaking agricultural activities or preparing land for cultivation; 
d) Allowing to graze and water domestic animals; 
e) Allowing, passing through or keeping any domestic or wild animals; 
f) Planting, cutting, chopping, removing, taking, damaging or transferring any 

plant species [16] [17]. 
However, as a result of weak environmental governance, inefficient law en-

forcement and poor coordination among the different local, regional and central 
level institutions, Nech Sar National Park which is recognized by the Interna-
tional Union for the Conservation of Nature (IUCN) as a category II protected 
area is facing a sever natural resources degradation. Deforestation so as to meet 
the fuelwood demand of the nearby inhabitants and the increased livestock 
pressure in the Nech Sar plains are among the challenges to be mentioned which 
are happening in Nech Sar and other parks like Awash. Hence, as the park is va-
lued for its ecosystem services and values and its magnificent role in climate 
change and biodiversity conservation that have a local, regional and global im-
plications, a well-coordinated effort, policy and strategic actions that can reverse 
the current degradation of the park are in high demand so as to manage the nat-
ural resources of the park efficiently and hence maintain its contribution for the 
wider Sustainable Development Goals.  

5. Conclusion 

Forest resources in the protected areas or in other artificial forms are providing 
vital goods and services for the wellbeing of humanity by being the source of the 
oxygen, indigenous medicinal sources, creation of employment opportunities 
and local and regional economic development through tourism. It is a sad fact; 
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however, these resources are being affected by the uncontrolled and ever in-
creasing needs of the growing population. In Ethiopia, high environmental de-
gradation resulting from the unsustainable land management practices, weak 
legislative and monitoring systems and structures are progressively causing in 
reduced environmental resilience. The Nech Sar National Park woody vegetation 
is presently under a sever threat of biodiversity loss since a huge amount of trees 
are being cut everyday so as to meet the household energy demands of the city of 
Arba Minch and the nearby inhabitants. The wildlife of the park will also be en-
dangered as a result of habitat loses if this threat continues in its current state. 
Therefore, in order to save the forests of the park from the ongoing deleterious 
deforestation, all concerned governmental and non-governmental development 
partners need to intervene in creating conducive policy and strategic environ-
ment for the availability of energy saving technologies along with other alterna-
tive sources of energy like solar appliances. Woodlots and artificial forestry pro-
grammes have to be also envisaged so as to save the native forest resources of the 
park. It is also worthy to mention as the policy and decision makers of the coun-
try for them to consider the placement of a proper environmental governance 
practice as the precious land resources of the country (such as parks) are being 
degraded in unsustainable way. 
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