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Abstract: Land degradation due to forest loss is the most challenging problem in sub-Saharan countries including Ethiopia. 

The forest coverage of the country has been declined at an alarming rate. Currently, exclosure practice is part of the community 

mass mobilization of soil and water conservation program in the country as a means to reverse land degradation problem. The 

involvement of either of the exclosure intervention methods (passive or active) could enhance plant regeneration (seedlings, 

saplings, shrubs, under stories, and woody vegetation) including the diversity of all woody species, grass and herbs and 

biomass carbon stock of the terrestrial ecosystem. It then can control splash erosion by providing sufficient surface cover that 

reduces the amount and velocity of runoff. Additionally, the exclosure could play a significant role in generating income from 

non-timber forest product such as bee keeping, fattening by cut and carry feeding system to improve the livelihood of the 

community. These can be considered as the opportunities to promote the enclosure practice. However, the controversies are the 

burden of shrinkage and overstocking of livestock on the remaining grazing land, inequitable benefit-sharing for the local 

communities and unaccountability of exclosure management, monitoring, and lack of the management plan. These are 

upsetting challenges in the exclosure program of Ethiopia. 

Keywords: Challenges, Exclosure, Ethiopia, Land Degradation, Opportunities 

 

1. Introduction 

Nowadays, from the existing world terrestrial ecosystem, 

about 25% of it has been degraded [1]. It is one of the most 

challenging problems primarily in sub-Saharan countries [2, 

3]. Ethiopia is one of the sub-Saharan countries that have 

been sharing this problem. Land degradation has been 

challenging the country by reducing the productivity of the 

land [4]. 

The natural resource (Primarily the forest resource) 

depletion beyond their recovering capacity [2], has been 

aggravated by population growth, an agricultural expansion 

that causes vast area deforestation, poverty and overgrazing 

[5-7]. That is why the forest coverage of Ethiopia has been 

impaired from 16% during 1950, to 2.2% during 2000 [8]. 

Furthermore, the forest cover of the country has been 

declined at an alarming rate from the year 1990 to 2000 by 

140,900 ha or 0.93% per year. Accordingly, Ethiopia has lost 

about 18.6% of its forest cover or around 2,818,000 hectares 

of forest cover from 1990 to 2010, which is the root causes 

for the thriving of the land degradation in the country [6]. 

Additionally, the FRA, 2015 report revealed that the 

estimated forest loss of 768,491 ha, which is about 1.33% per 

year from 2010 to 2015. 

The loss of the fertile soil by water erosion and siltation of 

the downstream villages and dams are the result of this 

deforestation and land degradation; which is a serious 

problem that has been challenging the country [9]. Even 

though the re-greening Ethiopia was started since the 1890’s 

without significant achievements of the planned goal in forest 

cover yet [10]. Currently, the Ethiopian government has been 

encouraging the mass mobilization for the construction of 

physical and biological measures of soil and water 

conservation in order to reduce this overgrowing land 

degradation. Consequently, exclosure is one of the 
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involvements of this mobilization [3, 11], which is an 

ultimate solution for the ongoing land degradation by being 

the rehabilitation tool [12]. Likewise, it can reverse the 

degraded land and rehabilitate the area that being out of use, 

avoid or reducing human-induced erosion, flood and land 

degradation [12, 13]. It can also assist the natural vegetation 

succession, besides; being substitutes for deforestation and 

land degradation, those have been taking place. Therefore, 

this paper was intended to review the impact of exclosure on 

restoration of degraded lands and carbon stock enhancement 

to summarize the intervention effort in the Country. 

2. The Overview of Exclosure 

Exclosures and enclosures are related terms; though, 

cannot be used synonymously. In some cases, peoples may 

use ‘Enclosure’ and ‘Exclosure’ synonymously; however, 

they are not synonyms. Literally, they seem synonymous. 

However, in ecological science, they have a little difference 

in meaning. For examples: -exclosure means, excluding 

animals and or peoples from entering (disturbing) a given 

area or site. While, the enclosure means, confining something 

(Animals) in a given area or site, in order to prevent their 

movement outside of the area. Therefore, using both terms as 

synonyms may lead to incorrect understanding [14]. 

In broad terms, exclosures are the areas of degraded land 

that protected from the interference (disturbance) of different 

domestic animals (livestock grazing) and human, in order to 

promote the natural regeneration of vegetation (succession 

process) or artificial plantation to assist the recovery rate or 

the combination of the practice [15]. The exclosure activity 

involves two management practices: Passive and active 

exclosure intervention methods. The passive exclosure 

intervention method is excluding both human and livestock 

from the area and leave the regeneration process for nature. 

The active exclosure intervention method is assisting the 

natural regeneration capacity of vegetation by plantation and 

different physical soil and water conservation activities in 

order to reduce the erosion risk [10, 12, 15]. The enclosure 

was started in England and Wales (one of the four countries 

that make up the United Kingdom of Great Britain and 

Northern Ireland) in the thirteenth century [14]. Currently, 

more than 3 million hectares (ha) of degraded forestland are 

under area exclosure worldwide [10]. 

In Ethiopia, exclosure is supposed as a young science about 

only three decades; however, the re-greening Ethiopia was 

started during 1890s more than one century ago. It was 

designed as an alternative approach to re-greening through 

reforestation and afforestation. During this time, “re-greening” 

was encompassed all forms of management practices and other 

measures and planned to rehabilitate degraded forest lands [16]. 

Today, area exclosure is one type of re-greening program in 

Ethiopia, which is expanding rapidly. During 1996, there was 

only about 143,000 ha of exclosure in Ethiopia; while, it 

reached 895,220 ha in 2011 [17, 18]. So that, effectiveness of 

the exclosure could be measured through evaluation of its 

impact on vegetation recovery, biomass and soil organic 

carbon stock enhancement [19]. 

3. Exclosure as Tools for Rehabilitation 

of the Degraded Lands 

3.1. Exclosure on Enhancing the Vegetation Recovery and 

Biomass Carbon Stock 

The exclosure management practices involves either 

passive or active intervention methods [10, 12]. The passive 

exclosure intervention method is excluding both human and 

livestock from the area and permit the regeneration process 

for nature; whereas, the active exclosure intervention method 

is assisting the natural regeneration capacity of vegetation by 

plantation and different engineering conservation activities 

[10, 12, 13]. 

The exclosure can enhance plant regeneration (restore 

degraded native vegetation) and conserve the biodiversity of 

a given ecosystem by using either of these intervention 

methods. Likewise, it is effective in restoring degraded native 

vegetation and can be used as a source of seeds of indigenous 

woody species through long periods. Consequently, 

excluding livestock and human disturbance from a given 

degraded area is significantly allow the recovery of degraded 

vegetation and conserve biodiversity [20-23]. Additionally, 

the role of an exclosure on reducing deforestation from their 

boundaries is the supplementary contribution to enhance the 

vegetation recovery of a given ecosystem [24]. 

Numerous scholars have been proven that the 

establishment of an exclosure on the degraded grazing land 

could significantly enhance the number of individual woody 

species in an exclosure than the open grazing land [25-28]. 

Moreover, it could bring a significant difference in species 

composition, structure, density, and diversity than the open 

grazing land as well [20, 22, 28, 29]. In other ways, the 

vegetation recovery rate of the exclosure could be determined 

by the age of the exclosure [22, 28, 30]. For instance, 

different scholars have been reported the higher number of 

individual woody species and species diversity in the 

exclosure of age 13 years [25], age more than 10 years and 

22 years of exclosure establishment [22, 24, 29]. 

Generally, the establishment of an exclosure on degraded 

grazing land could enhance the vegetation recovery 

(seedlings, saplings, shrubs, understory and woody 

vegetation) including the diversity of all woody species, 

grass and herbs than the open grazing land [28]. This 

suggesting the exclusion of the livestock grazing and human 

disturbance from the degraded grazing land (establishing the 

exclosure) use can improve the above and below ground 

biomass carbon stock by supporting the vegetation recovery 

[13, 30-32]. 

In Ethiopia, several studies have been reported the role of 

an exclosure on enhancing the biomass carbon stock of the 

terrestrial ecosystem [13, 33-37]. Similarly, the higher above 

ground biomass (AGB) and belowground biomass (BGB) 

carbon stock in exclosure land uses than the adjacent open 

grazing lands [13, 26]. Accordingly, [13], had reported the 
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average difference of AGB carbon stock of 2.3 to 5.6 t c/ha
-1

, 

in the highlands of Tigray. Additionally, Mekuria, 2013, also 

reported 2.0 to 7.0 t c ha
-1

 in the exclosure of (age 20). The 

study conducted on the exclosure of age 20 years old, in 

China, by [38]. Indeed, the above ground biomass carbon 

could be influenced by the age of exclosure [36, 38]. 

3.2. Role of Exclosure on Reducing Erosion and Land 

Degradation 

The increasing demand of rapidly increasing human 

population in the country had been resulting in the 

exploitation of natural resources specifically forest resources 

outside their recuperating capacity [39]. It has been exposing 

the country for serious land degradation due to soil erosion 

by water [40]. Additionally, cultivation on steep slopes and 

clearing of vegetation has accelerated this erosion and land 

degradation problem [41]. 

 

Figure 1. Land degradation due to severe soil erosion at Tiro Afeta district, 

Jimma zone of southwestern Ethiopia. 

Source: Field photo taken during field observation for intervention of 

integrated watershed management, 2020. 

Different scholars had reported that establishments of 

exclosure are a type of land management with spatial 

emphasis to recover the environmental conditions and 

controlling soil erosion in degraded open access lands [3, 13, 

34, 42]. The exclosure could restore the degraded native 

vegetation through natural succession or human assists of 

establishing plantation and physical structures [21-23]. It 

then can control splash erosion by providing sufficient 

surface cover, while transportation of soil by surface runoff 

can be reduced by regulating its velocity using physical 

structures (e.g. bund structures, trenches, micro-basins, and 

hillside terraces) and vegetative measures [43]. 

 

 

Source: Woliso district Agricultural office, 2012. 

Figure 2. Physical soil and water conservation structures constructed by 

community participation, woliso district of southwest of Ethiopia. 

Hence, the ultimate principle of reducing soil erosion by 

water is to reduce the amount of runoff and velocity as much 

as possible. Likewise, the physical measures assisted in the 

exclosure can reduce runoff velocity, enhance water 

infiltration and traps sediment at the downstream section of 

the structures [43, 44]. 

The study conducted by W. Mekuria et al shows that 10 

years old exclosure had reduced estimated soil erosion by 

77% (from 52 to 12 Mg ha
-1

y
-1

) [13]. M. Mekuria and E. 

Aynekulu have also reported the higher total soil nitrogen 

(N), available phosphorus (P), and cation exchange capacity 

in 20-years old exclosure than the communal grazing lands; 

which is indicative of nutrient improvement [35]. This 

could be because exclosures have been restored the land 

cover, shrubs and understory vegetation which are a barrier 

for detachment and transportation of soil [13, 23]. Other 

studies had forwarded similar ideas on vegetation recovery 

and reduced soil loss. The case studies conducted on 

exclosures in different parts of the country suggested that 

exclosures had exhibited twice the plant species richness 

and diversity value compared with communal grazing lands 

[45]. For example, after 22 years of exclosure establishment, 

an increase in woody species richness of 13 after 8 years of 

exclosure establishment was reported in [46]. 
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Similarly, an increase in soil organic carbon of 1.1%, total 

N of 0.1%, and available P of 1.8 mg ha
-1

 after 10 years of 

exclosure establishment was reported by [26]. Additionally, a 

substantial decrease in soil loss was reported after the 

establishment of exclosures on communal grazing lands [13, 

34, 47]. These all have confirmed the important role of 

exclosure on the erosion control and degraded land 

rehabilitation. 

 

 

Source: Photos taken from Exclosure around Woliso, Southwestern Ethiopia. 

Figure 3. Effect of exclosure on vegetation recovery in Woliso district, 

southwestern Ethiopia. 

4. Opportunities, Challenges and 

Management of Exclosures in Ethiopia 

4.1. Opportunities in Management of Exclosure 

The current mass mobilization for the construction of 

physical and biological measures of soil and water 

conservation in the country is one of the opportunities that 

has been set the foundation for the establishment of an 

exclosure as tools for rehabilitation of the degraded areas [3, 

11, 12]. 

4.2. Challenges of Exclosure Management 

The issue of the earning short term benefit from the 

exclosure area is the most challenging problem; since, the 

local community seriously demanding short term benefit 

from it [11, 48]. Additionally, shrinkage of the remaining 

grazing land and overstocking of the livestock to the 

remaining grazing lands are sensitive concerns in the 

establishment of an exclosure and its management [10, 49]. 

Another challenging issue is the issue of ownership. In 

many rural communities, taking responsibility during 

managing and protection of the exclosure is the arguable 

tricky. For example, the allocation of the communally 

managed exclosure area to individuals in different regions or 

zones of the country could devastate the trust of the 

community on the ownership of the exclosure and affect their 

willingness to participated in the exclosure program. 

Furthermore, the lack of management plans and aiding 

agencies centered initiation of the exclosure program are 

some of the challenges that faced the management of the 

exclosure [10]. 

In terms of the utilization of the resources in the exclosure, 

one may exploit the resource, while others are stand sideway; 

since this could offend the equity of the communities’ 

resource sharing [10, 11, 50]. Likewise, grazing of animals, 

cutting trees for a different purpose by unconvinced peoples 

and conflicts between adjacent communities are other 

obstacles for the sustainable management of the exclosure 

[51, 52]. 

Many of the rural communities are obviously depend on 

forest resources; thus, ensuring the income contribution of 

the exclosure area for those dependent communities is to be 

an important activity in order to reduce the further 

degradation [11]. In order to sustain the lifespan of an 

exclosure program and prevent further degradation of the 

ecosystems, the local communities need to be benefited 

sustainably from the exclosure [11, 48]. Consequently, the 

promotion of alternative livelihood and increasing the 

income contribution of the exclosure area for those 

dependent communities are the critical strategic options for 

reducing deforestation and restoration of degraded areas [11, 

50]. If sufficient economic incentives were not generated for 

the communities and the goals of the exclosure establishment 

is only for environmental protection, the sustainability of any 

exclosure program is obviously being in question [10, 11, 48]. 

In other ways, it has been recognized by authors that, an 

exclosure can provide an income, such as livestock fattening, 

grass seed harvesting, honey production, dry season feed, 

hatching grass and hay baling for local communities; which 

has been considered as opportunity for sustainable 

management of the exclosure [20, 21]. Additionally, it can 

provide an ecosystem service (restoring the degraded soil by 

improving the soil fertility, regeneration of lost species of 

trees and grasses, reduction of flood and erosion hazard from 

the downstream areas) [35, 49, 53]. However, in most parts 

of the country, organizing these benefits and sharing the 

benefits in an equitable way is still being a headache [10]. 

5. Conclusion 

Generally, researchers have reported Exclosure as a tool 

for the restoration activity. The establishment of the 

exclosure with plantation intervention enhances the 

vegetation recovery of the degraded ecosystem. It could 

significantly enhance the number of individual woody 

species, species composition, structure, density, and diversity. 

Besides, it can be used as a source of seeds of indigenous 
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woody species through a long period since the exclosure age 

has a significant effect. Therefore, the establishment of an 

exclosure on open degraded landscapes can improve the 

above and below ground biomass carbon stock by supporting 

the vegetation recovery; which is the backbone for biomass 

production. 

The exclosure has another significant role in reducing the 

serious soil erosion and land degradation that has been taking 

place due to cultivation on steep slopes and clearing of 

vegetation in day-to-day human activities. It has the potential 

of reducing soil erosion by providing sufficient surface cover. 

This surface cover can reduce erosion by preventing the splash 

erosion (detachment process) and reducing the runoff velocity, 

and enhancing the infiltration rate. Consequently, the exclosure 

could enhance the soil nutrients by improving the ecosystem 

services (restoring the degraded soil by improving the soil 

fertility, regeneration of lost species of trees and grasses, 

reduction of flood and erosion hazard from the downstream 

areas). Additionally, exclosure could improve the livelihood of 

the community by providing incomes: livestock fattening, 

grass seed harvesting, honey production, dry season feed, 

hatching grass and hay baling. These are more or less; the 

opportunities in managing the exclosure sustainably and part 

of the mechanism of sustaining the exclosure program and 

prevent further degradation. 

Despite its merit, exclosure imposes the burden of 

shrinkage and overstocking of livestock on the remaining 

grazing land. Therefore, its sustainability can be threatened. 

Likewise, inequitable benefit-sharing for the local 

communities and unaccountability of exclosure management, 

monitoring, and lack of the management plan are some of 

alarming challenges in the exclosure program of Ethiopia. 

Therefore, to sustain the exclosure management and reduce 

its negative impact of shrinking the grazing land area, 

strategies need to be developed as a solution. Platform of 

Equitable sharing of benefit and sense of accountability 

should be created in the country and as well as in the mind of 

the community for ensuring social affairs. Additionally, the 

exclosure management plan and monitoring documents 

should be developed, practiced and realistic to secure 

exclosure program of Ethiopia. 
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